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vVu Public Health Guidelines, Objectives and Standards for-

Environmental Media in Canadian Great Lakes Basin

Introduction

Great Lak.es Basin ecosystem is an _extremely -1ar-ge
I 
nd complex 7system that incorporates the surrounding :land,

water, air- .and all living creatures. It. is the great
abundance of these natural resources that has attracted many

people to the Great Lal::es and encouraged industrial
development in the region. To date, over .32 million people

_._in ̀ Canada and the United States--live within the Great Lt[---.es -

Basin, utilizing the natural resources on a daily basis. It
is this intense use and subsequent misuse of the mater, land

and air- which now threatenes -the health and well-being of all

creatures within the Great Lakes Basin.
In the early 19'7c>>'-= public attention was drawn to 'the

many river lal'.-es and beache<~--_, polluted ever --thing from

industrial. chemicals to hUwian waste. The u~aater- was fouled by

of 1 sl icl algal groviths and dead fish, leaving much of the

Great i_al;es unfit for public Luse. Since that time, y,raat.

effort has been made to clean up the visible pollution., But

much more work,. is needed. P01lLuta07Jts. continue to be emitted

ir•;to the environment and many of these chemical substances

remain, contaminating wildlife and threatening the health of.
those who live in the Great Lai,-es

In an effort to protect the pub"I.'ic- from e POSUr"e to

toxic environmental pollutants;,, ants;, Feder'"al and Provincial
governments have made commit-meat.-s to identify pollutants and

establish public health guidelines, objecti-ves and _t-andards.

In both Canada and the United States, public- health

Guidelines. have 1:,ean est-a.b:lshed for va.r.LaUSE environmental

contaminants -in the Gir"eat Lak:es. Basin. They have been

created to help protect the general public: from potential

health r i s4::s. Public health guidelines, however-, are often

difficLu.lt .to interpret and vague in their jurisdiction. This

report serves as a vehicle to aid the public in its _

understandinq of the environmental health guidelines.,

objectives and standards currently in effect in Canada.

1.i) Human Expo<sures. to Environmental Contaminants in the

Great Lak:es Basin

For people throughout the Great Lal,:es Basin, there is

concern not only about the environment but also a concern

about the effects that environmental contamination has on

-their- own health and their- family's health. 'The news media

often report on matters such as chemical spills which pose

-the potential for adverse health effects in air- and water-, or

Suspected cancer- causing agents. (car•'cinogens) in foods.

These concerns are legitimate in light of the mounting
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Basin, utilizing the natural resources on a daily basis. It 
is this intense use and subsequent misuse of the water, land 
and air which now threatenes the health and well-being of all 
creatures within the Great Lakes Basin. 

In the early 1970's public attention was drawn to the 
many rivers, lakes and beaches polluted with everything from 
industrial chemicals to human waste. The water was fouled by 
oil slicks, algal growths and dead fish, leaving much of the 
Great Lakes unfit for public use. Since that time, great 
effort has been made to clean up the visible pollution. But 
much more work is needed. Pollutants cohtinue to be emitted 
into the environment and many of these chemical substances 
remain, contaminating wildlife and threatening the health of 
those who live in the Great Lakes Basin. 

In an effort to protect the public from exposure to 
toxic environmental pollutants, Federal and Provincial 
governments have made commitments to identify pollutants and 
establish public health gUidelines, objectives and standards. 
In both Canada and the United States, public health 
guidelines have been established for various environmental 
contaminants in the Great Lakes Basin. They have been 
created to help protect the general public from potential 
health risks. Public health guidelines, however, are o+ten 
di+ficult to interpret and vague in their jurisdiction. This 
report serves as a vehicle to aid the public in its 
understanding 0+ the environmental health guidelines, 
objectives and standards currently in effect in Canada. 

1.0 Human E;·:posures to Enviy·onmental. Contaminants in the 
Great Lakes Basin 

For people throughout the Great Lakes Basin, there is 
concern not only about the environment but also a concern 
about the effects that environmental contamination has on 
their own health and their family's health. The news media 
o+ten report on mafters such as chemical spills which pose 
the potential for adverse health e++ects in air and water, or 
suspected cancer causing agents (carcinogens) in foods. 
These concerns are legitimate in light 0+ the mounting 

1. 

. .(~ ". ,,' -



scientific evidGSnce that there are an increasing number- of

toxins in the environment. Most recently, scientific data

has linked the persistent toxic chemicals which are often
found in the water and food of wildlife with reproductive

problems in bird populations and deformities in newly hatched

.birds. These adverse effects demonstrated in the wildlife

adequate, cause .:for- .public health concern in the _Great

Lakes,

_. 
1d1 Sources

The sources of environmental pollutants can be natural

--as well as man-mane. --Natural sources include smoke from --

forest fires, wind-blown dust, metals that are naturally

occurrinq in the earth's crust or radiation. Man-made

pollutants may be either chemical elements or manufactured

chemical substances and can enter- into the Great Lakes

ecosystem from industrial and munic_ipai point sources, urban

and agricultural rim-off or atmospheric fallout.

I . 2 F-, A- r.I'7intays and R 0 U t e

Humans are exposed to environri-ient.al pollutants by a

✓ar iety of pat.hwa-;Fs and route=_-. .

-the M=ood we eat

- the air- we breathe into ot_tr lungs°

.the water- Irae dr- inl:: and come_, in contact

recreationally.;

the soil we ct: fne in contact with-,

- the consumer- products we use,,

Aside -From any occUpatiOT_ILRl e-:post_tre l, the overall exposures

to environmental contaminants are very complex, and usually

involve many different contaminants at various levels of

concentration.

1u 1 Food

Food is considered the largest contributor- to the

environmental contaminants humans are exposed to. According

to recent estimates made by Health and Welfare Canada, 40-90l

of the environmental contaminants humans are e-;posed to comes

from food. Food bAsket sr..trveys conducted within the Great

Lak:es~ Basin region of Ontario have shown that most of the

food eaten by basin residents is grown outside of the basin.

TI-iere is potential, however-, for residents living within •t_he

scienti+ic evidence that there are an increasing number of 
toxins in the environment. Most recently, scientific data 
has linked the persistent toxic chemicals which are often 
found in the water and +ood of wildlife with reproductive 
problems in bird populations and deformities in newly hatched 
.birds. These adverse effects demonstrated in the wildlife 
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The sources of environmental pollutants can be natural 
--as well as man-made. -Natural ~ources include smoke from -

forest fires, wind-blown dust, metals that are naturally 
occurring in the earth's crust or radiation. Man-made 
pollutants may be either chemical elements or manu~actured 
chemical substances and can enter into the Great Lakes 
ecosystem from industrial and municipal point sources, urban 
and agricultural ruri-off or atmospheric +allout. 

Humans are exposed to environmental pollutants by a 
variety of pathways and routes~ 

the food we eat; 

the air we breathe into our lungs; 

the water we drink and come in contact with 
I'-ec 1·-eEl.t i ona 11 y; 

the soil we come in contact with; 

the consumer products we use. 

Aside from any occupational exposure, the overall exposures 
to environmental contaminants are very complex and usually 
involve many different contaminants at various levels of 
concentt-ation. 

Food is considered the largest contributor to the 
environmental contaminants humans are exposed to. According 
to recent estimates made by Health and Welfare Canada, 40-90% 
of the environmental contaminants humans are exposed to comes 
fl'-om +ood. Food ba~3ket Sl.wve'y"s conducted vJ it h i n the GI'-ea,t 
Lakes Basin region of Ontario have shown that most of the 
food eaten by basin residents is grown outside of the basin. 
There is potential, however, for residents living within the 



basin to be exposed to many environmental contaminants

through local food. Research indicates dairy products and

meat contribute to the majority of the environmental

contaminants consumed. Chemical residues have been found on

vegetables from the application of pesticides and from

-,... atmospheric fallout.. Contaminated Great Lakes f1sh -4nd
wildlife have fesulted, from persistent toxic chemicals -̀

enter.:ing ._the waiter- from industrial. and municipalndwastes a 

'from  agricultural runoff. Although the level of the

environmental contaminants infood may vary from location.to..-

---locationq the quantity and frequency of consumption is

important in determining the total exposure to environmental

_ :..contaminants. _.

1.22 Air-

Humans are exposed to environmental pollutants in the

air- by breathing the contaminants- into their lungs. It has

been estimated that 5-10% of the environmental contaminants

humans are exposed to comes from the air. Outdoor- air

pollution Comes from a variety of sources, but the majority

comes from motor- vehicles, industrial and public utility

smokestacks and homes. The amount and toxicity of

contaminants breathed into the lungs may vary from day to

day, depending on the weather conditions„ the amount of

pollutant released and the relative location of the source.

Indoor- air pollution usually comes from a build-up of smoke,

gasses or vapours, due to poor ventilation.

Humans are exposed to water- pollutants by drinking the

water- and by recreational contact with water. It has been

estimated by Health and Welfare Canada that water accounts

for about 1% of the environmental contaminants humans are

exposed to. Most urban Canadian drinking water- is drawn from

nearby latices and rivers and other; contains low levels of

chemical contaminants. Elevated levels of environmental

contaminants are occasionally found in municipal drinking

water supplies and are usually the result of ground water-

contamination or chemical spills. During recreational

activities such as - boating and swimming, the skin may be

exposed to the environmental pollutants, allowing for skin

absorption of chemicals.

1.^4 Soil

Exposure to contaminated soils is primarily a concern

for infants and small children who unintentionally eat soils

on toys and other objects. Soils in urban areas may have

basin to be exposed to many environmental contaminants 
tht"ough local food. Pesearch indicates dait"y products and 
meat contribute to the majority of the environmental 
contaminants consumed. Chemical residues have been found on 
vegetables from the application of pesticides and from 
atmospheric fallout. Contaminated Gt"eat Lakes fish and 

·"·~:'·'~':·-··wild~ff.e .have t"eSLlltedfrom persistent to}:fc chemicals--' 
'.':':-~~'~~<'" c:.,entet~:j:ng ._the~jatet~ft"omi ndustt" ial and munlc'ipal wastes and 

-~ -". 'from agt-icultLwal t"Llnoff. Although the level 01= the' 
,=-:--.:-:.=envi I'-onmental contam i nantsin ·Food may val'-Y ·fyom location. to 
~~~locationj the quantity and frequency of consumption is 

-important in determining the total exposure to environmental 
. contaminants. 

Humans are exposed to environmental pollutants in the 
ait- by bt-eathing the contaminants into theit- lungs. It ha<:: 
been estimated that 5-10% of the environmental contaminants 
humans are exposed to comes from the air. Outdoor air 
pollution comes from a variety of sources, but the majority 
comes from motor vehicles, industrial and public utility 
smokestacks and homes. The amount and toxicity of 
contaminants breathed into the lungs may vary from day to 
day, depending on the weather conditions, the amount 01= 
pollutant released and the relative location of the source. 
Indoor air pollution usually comes from a build-up of smoke, 
gasses or vapours, due to poor ventilation. 

Humans are exposed to water pollutants by drinking the 
watet- and by t-ecl~eational contact lo'Jith Io'Jater-. It has be'2n 
estimated by Health and Welfare Canada that water accounts 
for about 1% of the environmental contaminants humans are 
exposed to. Most urban Canadian drinking water is drawn from 
nearby lakes and rivers and often contains low levels of 
chemical contaminants. Elevated levels of environmental 
contaminants are occasionally found in municipal drinking 
water supplies and are usually the result 01= ground water 
contamination or chemical spills. During recreational 
activities such as' boating and swimming, the skin may be 
exposed to the environmental pollutants, allowing for skin 
absorption of chemicals. 

Exposure to contaminated soils is primarily a concern 
for infants and small children who unintentionally eat soils 
on toys and other objects. Soils in urban areas may have 
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high concentrations of lead due to leaded fuel use or an

industry associated with lead. Soils in the agricultural

areas may have increased concentrations of metals and

pesticides.

Because of all of the pathways humans are exposed to

environmental contaminants, the concept of "multi-media

approach" is now being used in assessing the total exposure

humans have to environmental contaminants. In this type of,

approach„ there is an attempt by scientists to quantify each

of the media's contribution (food, air, water, soil and

consumer products) to the total human exposure. As' a result,,

exposure limits established in the health-based guidelines

for each media are based on the total exposure that is

considered acceptable or tolerable by health experts. By
utilizing this kind of approach, it is thought that a more

realistic attempt. is. ;Wade in estimating the health risks

associated with exposures to environmental contaminants in

food„ air„ water- and consumer- products.

2.0 He7lQ-Related Environmental Legislation in Canada and

Ontario

Both Federal and Provincial legislation exists to '

protect not only the the environment of Canada but also the

health of Canadian citizens within the Great Lakes. Basin.

Under Canada's constitution„ both the Federal and Provincial t
governments have responsibility to control environmental Vc''O

contaminants, hazardous substances and hazardous products. ~.ekj1
Within both levels of government, formal legislation has been 

0~

enacted to empower- governmental agencies and departments to

provide for protection of public health.

2.1 Federal Legislation

The role of the Federal Government is to provide

leadership in developing general policies for the Provincial

governments and the private sectors. Federal

responsibilities in environmental and human health protection

are broad. Such responsibilities are included in the

administration of Federal legislation, the establishment of
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guidelines and objectives for adoption and enforcement by the

Provincial governments and providing scientific information

and data to Provincial governments and the public.

The following is a brief summary of the Federal

environmental legislation that is public health-related.

x.11 Canada-Water=
,
Act

This legislation was passed in 1969 and it enables the

_ .—federal-government  .to manage the water resources of Canada.

Environment Canada is primarily respon_ible for the
administration of this act. By working with the provinces

through Federal-Provincial. advisory committees, this act.

provides for= scientific resear=ch, data collection, planning

and implementation of .-pater- management programs and
monitoring of water- quality. While this act contains many

provisions for controlling contaminants in water-, it also

promulgates the Guidelines for Canadian Drinking Water-

Quality.

2.12 Canadian EnVi.r-onmeny-1 Pr-o_tecti=i ()(tt

This: compre erosive legislation was enacted in 1988 and

replaces the Environmental Contaminants act, the Clean Air

Act and the Ocean Dumping Control Act. This act strengthens

the Federal government's ability to protect the environment

and human health from the effects of toxic substances. Both

Environment Canada and Health and Welfare Canada are

responsible for assessing the impact toxic substances have on

the environment and evaluating the ef=fects these substances

have on human health from various. exposures. If 'there is

sufficient evidence that a chemical r.;ut stance poses a risk -to

human health„ measures for control wQ be enacted. The

control measures may provide regt_tl.atrons for releasing

contaminants into the environment or a ban on the manufacture

and use of the contaminant. Under- this act, the National.

Ambient Air- Quality Objectives are promulgated.

2.11 Food and Drugs Act

This legislation was initially enacted in 1920 to

control contaminants in foods and drugs in order to :?reserve

and improve the product quality. Revised in 1953, the Food

and Drugs Act now provides control of toxic substances in

foods, drugs, cosmetics and medical devices. As a means of

controlling these substances, maximum residue levels have

been established for more than 200 chemical substances in or-

on food. The Health Protection Branch of Health and Welfare

Canada is responsible for assessing the health risks of

chemical substances in foods, based on the sources of human

exposure.,
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2.14 Fisheries Act

This legislation was enacted in 1939 and may be
considered the first environmentally oriented legislation in
Canada. The act was established to protect commercial
fisheries by prohibiting release of tonic substances into
water inhabited by fish, As ̀ a _result, this act not only

"- protects the fishing industry but also protects the
environment and, ultimately, public health through fish
consumption. The administration of this act is primarily by
the Department of Fisheries and .Oceans.

_
~C' 5

2.15 Atomic En-_rq , Control. Act

This legislation, enacted in 1946 and revised in 1976,
deals with radioactive substances such as uranium and
plutonium. Under- the authority of this act, the Atomic
Energy Control -Board is created to govern the deveiopment and
use of atomic energy. The board is also responsible for
controlling pollution that rest-tits from uranium mining and
nucl~=-,r- power- production plants. Radionuclide=s in drinking
water- is a primary concern, for public health.

<,&O2,.16 Pa-st Control 1'='1'-OCILICts Act 
rNZVV) 

This 1egi.siation tans enacted in 196 and is design
lproducts that ar-e cased f=or- controlling pests. U -,.der

the at..tthorit,' of this ac-.t, all pesticides ,must be registered
be;=oi' e the'`, can be used in Canada. The Department. o•f-
Agrict-tlture :is primarily responsible for.. .th=_: administration
of thi:. act. Under- this act, the Pest Control 1::1roduct=_S
R(=-:Qt..tlations are promulgated. These regulations control the
specific _tt_e of products that directly or indirectly control
pests. 

P(6~~ a'A a C lit al C)Lk 0_( -C' bvj--"-

7.17 Hazardous Products Act

This legislation was enacted in 1960 to protect
consumers -From the advertising, sale and importation of
hazardous products other than food, drugs, cosmetics or-
pesticides. The Department of Consumer- and Corporate Affairs
is primarily responsible for the administration of this act.
The Bureau of Chemical Hazards within Health and Welfare
Canada assesses any chemical hazards or health r- isi-.:s
associated with consumer- products. If a product is considered
to be a health hazard, a recommendation to limit or ban its
use is made to the Minister- of Consumer- and Corporate
Affairs.
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This legislation I .. JaS enacted in 196,;} and is desiqn d to . 
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the authority of this act, all pesticides must be registered 
be~ore they can be used in Canada. The Department of 
Agriculture is primarily responsible for the administration 
of this act. Under this act, the Pest Control Products 
Regulations are promulgated. These regulations control the 
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2.17 Hazar-dous Pt-oducts Act 

This legislation was enacted in 1968 to protect 
consumers from the advertising, sale and importation o~ 
hazardous products· other than ~ood, drugs, cosmetics or 
pesticides. The Department o~ Consumer and Corporate A~~airs 
is primarily responsible ~or the administration of this act. 
The Bureau o~ Chemical Hazards within Health and Wel~are 
Canada assesses any chemical hazards or health risks 
associated with consumer products. I~ a product is considered 
to be a health haz~rd, a recommendation to limit or ban its 
use is made to the Minister o~ Consumer and Corporate 
A~~ai I'-S. 
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associated with consumer- products. if a product is
considered to.be a health hazard, a recommendation to limit
or ban its use is made to the Minister- of Consumer- and
Corporate Affairs.

Provincial Legislation

_
The Provincial Governments have jurisdiction over their

»- own natural --resources and have power to enact legislation.
that protects the environment as well as public health.
Guidelines and objectives promulgated by the Federal.
Government---to protect public health may _be -adopted as legal ly --_. ` -
binding standards by the Provincial Government. Objectives.,
guidelines or standards that are more restrictive than those
established by the Federal Government, however, may be
created by the Provincial Governments and promulgated .'within
the Province. The following is a brief summary of the
Ontario environmental legislation that is public
health-related.

2..:1 On,,tar-io !eater.. Resources Act

This legislation„ enacted in 1956 and revised in 1980,
provides for the management of eater resources in the
province of Ontario.. Such management includes the control of
chemical, bacteriological and physical pollutants in surface
and ground water. The Ministry of the Environment is
primarily responsible for the administration of this act.
Under- the Ontario Water Resources Act., the document titled
"Mater- Management - Goals., Policies, Objectives and
Implementation Procedures" was created in i178, and later
revised in 1984. This document not only outlines the
management programs for surf=ace and ground eater,, but also
provides the Provincial dater Quality Objectives and the
Ontario Drinking eater Quality Objectives.

2022 Environmental Protection Act

This legislation was enacted in 1971 and provides
Ontario with the authority to protect and conserve the
natural environment This includes the air, land and water
and any combination of these three resources. The Ministry
of the Environment is primarily responsible for the
administration of this act and enforcing the regulations
under it. There are many regulations under- this act that
deal with the control and monitoring of chemical substances
in the environment° Among those regulations that are
health-related are the Air- Pollution Control Regulations and
the Ambient Air- Quality Criteria Regulations.

~Al5jb~ _—
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associated with consumer products. 1+ a product is 
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":'The Pr-ovincial Governments have jLII~isdiction ovet- theil'-
~---own natural resources and have power to enact legislation 

that prote~ts the envir6nment as well as public health. 
Guidelines and objectives promulgated by the Federal 
~overnment,to protect public health may-be ~dopted as legally-~ 
binding standards by the Provincial Government. Objectives, 
guidelines or standards that are more restrictive than those 
established by the Federal Government, however, may be 
created by the Provincial Governments and promulgated within 
the Province. The ~ollowing is a brie~ summary 0+ the 
Ontario environme~tal legislation that is public 
health-r-elated. 

This legislation, enacted in 1956 and revised in 1980, 
provides +or the management o~ water resources in the 
province 0+ Ontario. Such management includes the control 0+ 
chemical, bacteriological and physical pollutants in sur+ace 
and ground water. The Ministry o~ the Environment is 
primarily responsible for the administration 0+ this act. 
Under the Ontario Water Resources Act, the document titled 
"t,.Jatet- l'1anagement - Goals!. Policies,!. Objectiv(7-~s and 
I mp I ementat ion Pr-occ-'2dLll--es" was c t-eated in 1:;;78!. and 1 atel'
revised in 1984. This document not only outlines the 
management programs ~or surface and ground water, but also 
provides the Provincial Water Quality Objectives and the 
Ontario Drinking Water Quality Objectives. 

2.22 Env i ronmental PI'-otect i on Act 

This legislation was enacted in 1971 and provides 
Ontario with the authority to protect and conserve the 
natural environmenf~' This includes the air, land and water 
and any combination o~ these three resources. The Ministry 
0+ the Environment is primarily responsible +or the 
administration o~ this act and en~orcing the regulations 
under it. There are many regulations under this act that 
deal with the control and monitoring o~ chemical substances 
in the environment: Among those regulations that are 
health-related are the Air Pollution Control Regulations and 
the Ambient Air Quality Criteria Regulations. 

. ..., 
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.23 Health Protection and Promotion Fact

.Enacted in 19834 this legislation provides for the
organization and delivery of public health programs and
services in Ontario. This includes the prevention of -the
spread of disease,._:and ,the promotion and protection ofhealth.

Under-..;the . authority of. the ;act, _ .local boar-.ds of ._.health ire _- 
_empowered to ensure --. 
s 

that: -levels :of .health protection 
health promotion are provided. Public health gods have been

--- - _- established by 'the _Ministry of Health. Among these goals is a

Health Environment- Goal which states that ".-..people will be
"7 

- .'-protected from adverse health consequences of exposure to

to:;ic4 ._hazardous substances and conditions in homes, public

-- places and the workplace. Programs that contribute toward

achieving this environment goal are the food safety program

and the water- safety; program.

2. 24 F'e=_.tic-_ides fact

This legislation, enacted in 1974 and revised in 1980,

provides. Ontario with the authority to control the

application and use of all classes of pesticides within the

province. The Ministry of the Environment is primarily

responsible for the administration of this act and its

regulations. Under the authority of the act, the Minister-

may investigate problems, conduct research, provide

educational programs and public information that is related

to the application and use of pesticides in controlling
pests.

_.0 Environmental Contaminants in the Great Lakes Basin

One of the basic: requirements in assessing  the quality

of the environment is identifying the chemical substances
that exist in the water, air-, land and food. Once these

chemical substances are identified, guidelines and objectives

can be established to protect the health of the humans that

are exposed to them.
To date, over 400 toxic_ substances have been identified

in a variety of environmental samples such as water, sediment

and biota in the Great Lakes Basin. Studies conducted by

scientists have determined that many of these chemical

substances come from outside the region. They are
transported to the basin by air- and water-. The impact these

substances have on the environment and their- effects on human

health is far from being fully understood. Further- research

is needed to better understand the behavior of these toxic

chemical substances, their- relationship to one another- and

their- effects in the environment. Research is also needed on
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2.23 Health F't'-otection and Pt-omotion Bct 

Enacted in 1983, this legislation provides ~or the 
organization and deli~ery o~ public health programs and 

. _ _ services in Ontario. This includes the prevention o~the . 
. c;:'i~Cd;;~;::r'..~spr~ead o~ disease .. andthe promotion and pt-otectiono~""'-heal·th • 

. ~~F:{;:c~~~~'~·~i~~:~;:~ .. ~~t:~:'~I;~J~-~~tq~ ~~~i ~-;~c~;a ~~~t~~~·oi!~~~t~t.:~~~~~~;;::~=~=~:~:, ___ . 
-~'health promotion an? pt-ovided. Pllblic health goalsha'~/e'beeri

_. --.-,~=:c,o~-,,;;:established by the .Ministt-y o~ Health. Among these goals is a 
Health Environment Goal which states that 11 ••• people will be 

~--. _ .. -.~' --pt-otected oft-om ad'/erse heal th conseqL\enCeS o-f e~·~pOSl\t"e t.o 
_: <:::. '-::"-'.~~to~·( ic, hazat-dollS substances and condi t ions .:i nhomes ,pubLi c 
. '.. places and the I>-Jorkplace." F't-ogt-ams that contribute towat-d 

achieving this environment goal are the ~ood sa~ety program 
and the water sa~ety proqram. 

2. :.24 F'E·:::t i c i de~ AcJ;. 

This legislation, enacted in 1974 and revised in 1980, 
provides Ontario with the authority to control the 
application and use o~ all classes o~ pesticides within the 
province. The Ministry o~ the Environment is primarily 
responsible ~or the administration o~ this act and its 
regulations. Under the authority o~ the act, the Minister 
may investigate problems, conduct research, provide 
educational programs and public in~ormation that is related 
to the application and use o~ pesticides in controlling 
pest::;. 

30 () .En\' i t'·C)nffif.:nta 1 Contam i nant sin the Gt-Pt3.t Lakes Bas in 

One o~ the basic requirements in assessing the quality 
o~ the environment is identi~ying the chemical sUbstances 
that exist in the water, air, land and ~ood. Once these 
chemical SUbstances are identi~ied, guidelines and objectives 
can be established to protect the health o~ the humans that 
are exposed to them. 

To date, over 400 toxic SUbstances have been identi~ied 
in a variety o~ en~ironmental samples such as water, sediment 
and biota in the Great Lakes Basin. Studies conducted by 
scientists have determined that many of these chemical 
substances come ~rom outside the region. They are 
transported to the basin by air and water. The impact these 
substances have on the environment and their ef~ects on human 
health is ~ar ~rom'being ~ully understood. Further research 
is needed to better understand the behavior o~ these toxic 
chemical substances, their relationship to one another and 
their e~~ects in the environment. Research is also needed on 
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the potential adverse human health effects that results from
long—term exposures to contaminants in drinking water- „ food,
air and soil. Because the number- of toxic substances found
in the environment is so extreme, efforts have been made by
scientists in both Federal and Provincial governments to
identify those substances that pose the greatest threat to
.Great. Lakes .ecosystem and to human health..-. As a result,. many
1 ists of,._chemical :,substances have . been made ,to help focus the _.

-.. priority of governmental ac7ences in their- x-esearch on -=-
environmental contaminants.

The following is a brief summary of the active lists of
environmental contaminants. Each list describes the reason
for the creation of the list and the type of chemicals that

- are ._ nCl.uded rn the .list. _

_.'1 Priorit•i substances List

The ;Z) chemicals that comprise this list were selected
in 1998 by an advisory panel to the Ministers. of Environment
Canada and Health and liJe:ifar E: Canada, under the authority of
the Canadian Environmental Protection Act. The chemicals
that were selected were based cin their toxicity to humi~,ns,
their" persistence in tI-'1!V en-viron,T,ent, widely spread over

A geograr.:)hic area, their ability to biaj°<<_.cumulate and their-
potential -For- hur„an e:cpo=_ure. Tt-,- Purpose of this List i to
sy<stematical.ly incorporate -these .;ter) chemicals into the
Federal environmental. assessr;ent and protection programs.
Once these chemicals are included into these Programs, they
ca.-, also be, used for r (-_QUlator -, action,. It j. Is the
re=sp(~;nsibility of both the Federal and F'ro••:incial over-nments
to utilize this list in env i.i-onmenta1 and public health
protection. Public consultation and I-Darti.cip:,tic:,n :i.ir
reviewing the status of this list is invited a'ver's t.i,Jo 

years..and updating is recoi'i,mended i-.''`;er'y r -years b`,' '!' he ad`':isor\!

pa n e l. 
's)- J Q Gi t~v L/-\,6 U°U 4 UY E 6[ O~ 1 n S a~ I ~ 20.4r /)

y ;1 Persistent. 'Critical' Pollutants List

This list of 11 chemical substances was established in
1985 by the International Joint Commission Great Lakes Water
Qua lity Board. The :list includes PC1:gs. TCDD (dio>:in), TCDF
(-Fur-an), Mirex,, Benzo (a') pyr-ene, He.:acfilorobenzene, DDT,
Dieldrin, To :apheneq Mercury and A1k:ylated Lead. The criteria
used in selecting these pollutants was based on the
po'llutant's ability -to bioaccumulate in living organisms, to
biomagnify in living organisms and to persist at levels that
exceed the current water- quality objectives for the Great.
Lakes, as determined in the Great Lakes Water Quality
Agreement. The purpose of this list was to identify the most
persistent and widespread toxic pollutants in the Great Lakes
Basin. The mechanisms for review and updating this list lie
with the Water- QUal ity Board of 'the IJC.
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the potential adverse human health effects that results from 
long-term exposures to contaminants in drinking water, food~ 

air and soil. Because the number of toxic substances found 
in the environment is so extreme, efforts have been made by 
scientists in both Federal and Provincial governments to 
identify those substances that pose the greatest threat to 

,.:.::.GreatLakesecosystem and to human health. " As a .t~esult, many· 
:~listsof_crH~mical'$ubstances have been made .tohelp fO'CLIS" the 

'-,--':'~:"priority of ;govet-nmental agencies in -theit- t-ese'arch on •. ·-.· ,- -
... - 'envi t-onmeintal contaminants. .. . 

~he following is a brief summary of the active lists of 
environmental contaminants. Each list describes the reason 
for the creation of the list and the type of chemicals that 

3. 1 Pt- i Ot- it Y f3ubsta nces ,L_ i !5t 

The! '$'1; ~micals that compt'ise this list vJe\'-e selected 
in 1988 by an advisory panel to the Ministers of Environment 
Canada and Health and Welfare Canada, under the authority of 
the Canadian Environmental Protection Act. The chemicals 
that were selected were based on their toxicity to humans, 
their persistence in the environment, how widely spread over 
a geographic area, their ability to bioaccumulate and their 
potenti~l ·j:ot" hUITlc\n e>:posut"e. Th~pLwpo~.e Oi:: this 1 ist i~:; to 
systematIcally Incor'pot"ate the!:.e~(i chemIcals. Into trie 
Federal environmental assessment and protection programs. 
Once these chemicals are included into these programs, they 
can also be used for regulatory action. It is the 
responsibility of both the Federal and Provincial governments 
to utilize this list in environmental and public health 
protection. Public consultation and participation in 
reviewing the status of this list is invited every two years 
and updating is recommended every 5 years by the advisory 

p c'\ ne L -n y-~;j- cto aMl\t/A,J/! I!uJ [.;l,P.. c{ oy\ rJt 0'/.1 n s ~ d dX .. "lI2D Juruv') 
3 .. 2 .;L1 f'ersistento :·Ct"itic,::;..l' Pollutants List 

This list of 11 chemical SUbstances was established in 
1985 by the International Joint Commission Great Lakes Water 
Quality Board. The list includes PCBs. TCDD (dioxin), TCDF 
~furan), Mirex, Benzo(a)pyrene, Hexachlorobenzene, DDT, 
Dieldrin, Toxaphen~;' Mercury and Alkylated Lead. The criteria 
used in selecting these pollutants was based on the 
pollutant's ability to bioaccumulate in living organisms, to 
biomagnify in living organisms and to persist at levels that 
exceed the current water quality objectives for the Great 
Lakes, as determined in the Great Lakes Water Quality 
Agreement. The purpose of this list was to identify the most 
persistent and widespread toxic pollutants in the Great Lakes 
Basin. The mechanisms for review and updating this list lie 
with the Water Quality Board of the IJC. 
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_ „ _ Great Lak::es Water- Duality Agreement of 1978 as amended
by Protocol, 1987 Annex 1

Annex 1 of the Great Lakes Water- Duality Agreement
includes a list of organic and inorganic persistent toxic .
;substances and -.spec.i.fic numerical .objectives for these 
,substances. These._specific._objectives are considered wthe
minimum levels of "water quality desired for the Great LaF es
waters. However, they are not meant to conflict - with -- more
stringent goals such as zero discharge. The criteria for
selecting these substances was based on the direct
relationship between 'the pollutant and adver se effects on the
most  -- sensitive use. The mer_hanisms for-...review -and - updating
this list are made by the both Canadian and US governments to
the Great Lal•::es Water- Duality Agreement on the recommendation
by the International Joint Commission (IJC).

_.4 Great Lak:c Water_ Quali_+ Agrrgement An;-ex 1 Lists cot=
Substances_ ( 1989) Draft

Aspart of the Specific Objer_ti•!e_. l"'c;3',-.ei,~i 1='rocess of the
Gr.. ea~t:. Lakes W@,tar Dt_;a:l 4 t Agr er rnc:nt (GL~lDA; , the Cans~di an and
United States Governments are required to Compile and
maintain t;,ree lists of chemical sub=_stances.. By creating
these  lists, the objective to identify envlronmenta.l.
Pollutants and their to.;ic effects can be achieved. The
chemicals on the three lists are selected on the basis of
their Presence in thr. Great Lal•::es Basin and -their toxicity to
aquatic, animal o- human 1i.s=e. The purpo=_.e of the: lists is
-to categorize chemical Substances that present a real or
potential hazard to the Great Lab:.es ecosystem. To compile
these lists„ -the chemical substances were initially contained
on one of three older-- lists.  The older, ",work:: i ng" lists were
the 19eo Working List of Chemicals iris the, Great Lakes Basin,
eti 1(.-a Ontario MISA Effluent l•'lonitorinq Database and the

a1.1aerfund Toxiics. Release Inventory Databa-Sa. Public comment
and review has been solicited for these lists of chemical
substances by request of the Dinationa'l Objectives
Development Committee of the IJC.

.41. List No. 1. (Present and Toxic)

The 1731 chemicals on this list are Currently present
either- in the water-„ sediment or biota of the Great Lakes.
Eased on laboratory or field studies, these chemicals have
been shown to exhibit acute or chronic toxic effects on
aquatic or animal life,_, and may be considered to also have
toxic effects on human life. The chemical substances on this
list are candidates for the development and adoption of
Specific Objectives in the GLWQA. The Specific Objectives

1 C)

3d3 Gr-eat Lake:. v.Jatet" QL\alit\( Agt-eement of 1978 .s1§ amended 
Qy Protocol, 1987 Anne>: 1 

Annex 1 o~ the Great Lakes Water Quality Agreement 
includes a list o~ organic and inorganic persistent toxic 

bstances andspeci.~ic numet-ical objectives ~m-,.;,these'·'~;··.· .. 
.. :::;::,;".=::::.::;~substances. . The=.e~spec i~ic .. object ives at-e consi der.ed ~the,.:>",-, . 
_:,~\:minimum levels o~ ~ater quality desired ~ortheGre~t~Lakes 
. ··'waters. However~ they are not meant to con~lict with more 

~~~tringent goals such as zero discharge. The criteria ~o~ 
'selecting these substances was based on the direct 
relationship between the pollutant and adverse e~~ects on the. 

~·';~·~~····~':J~=mostsens it i ve Lise . The mec han isms -t:Ot-,'-ev i ew ·andupdat i ng· 
this list are made by the both Canadian and US governments to 
the Great Lakes Water Quality Agreement on the recommendation 
by the International Joint Commission (IJC). 

:::;:.4 G"-eat L_akes l,IJa·ter_ Q'::-lality ag.r~ement, Anne>: 1 Lists o·f 
Substances: .ll9891. Dt- a~t::. 

As part o~ the Speci~ic Objectives Review Process o~ the 
Great Lakes Water Quality Agreement (GLWOAl, the Canadian and 
United States Governments are required to compile and 
maintain three lists o~ chemical substances. By creating 
these lists, the objective to identi~y environmental 
pollutants and their toxic e~~ects can be achieved. The 
chemicals on the three lists are selected on the basis o~ 
their presence in the Great Lakes Basin and their toxicity to 
aquatic, <~nimcd Ot" hUm2\n li·fe. The pUl·-pos:.e o~ the lists is 
to categorize chemical substances that present a real or 
potential hazard to the Great Lakes ecosystem. To compile 
these lists, the chemical substances were initially contained 
on one oi= thn:?e older" lists. The older-, "\'H::lt-king" lists ~'Jer'e 

thE:? 1~186 lJ.JodiJ::!g Lis:.t 0'+= Chemicals ill the Gr-e"'<.t Lakes Basi..!l:!. 
thf2 Ontat-io rnSA ~-f~luent Monitm-ing [?atabas(;? and the 
2bU2.f2r-·fu nd J"q>: i cs:· Pe l.ease I nV'entot-\~ Data t)a~:.§.. F':'ub I ic comm(7?nt 
and review has been solicited for these lists 0+ chemical 
substances by request o~ the Bination~l Objectives 
Development Committee o~ the IJC. 

The 173 chemicals on this list are currently present 
either in the water, sediment or biota o~ the Great Lakes. 
Based on laboratory or ~ield studies, these chemicals have 
been shown to exhibit acute or chronic toxic e~~ects on 
aquatic or animal li~e, and may be considered to also have 
toxic e~~ects on h~man li~e. The chemical substances on this 
list are candidates ~or the development and adoption o~ 
Speci~ic Objectives in the GLWQA. The Speci~ic Objectives 
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are concentration levels of the pollutant in water- to protect
the most sensitive use (for- example to protect aquatic life
or -to protect people that eat fish) .

3.42 List No. 2 (Present and,-Potentially Toxic)

--The 208 chemicals on this list are currently present
either- in the water, sediment or biota of the Great Lak:es.
Erased on_ ]laboratory or field studies, these chemicals are
considered to have the C(:tential to be acutely or chronically
toxic to aquatic, animal or human lif=e. These .substances are
also candidates for additional toxicological studies and any
one of these chemical substance may be moved to List. No. 1 if
found to cause aCUte Or chronic toxicity.

,43' List No. _ (Potentially Present and Toxic)

This list  of 184 chemicals is considered to have the
potential for being discharged into the Great Lal•::es System,
but have not been detected in any environmental sample.
Based on laboratory and field studies_., there chemicals have
demonstrated either acute or chronic toxicit," in aq-t-tatic or-
animal life and are ccinsidered to be toxic to human lif=e. The
chemical substances on this lint are candidates for
additional monitoring within the Great Lal es system. If they
are detected by such monitoring, these chemicals will be
moved to List No. 1„

.c Detection cif t h:- mical Szubstances

In the past., the ability to measure or- even detect
extremely low concentrations of environmental contaminants
was very difficult. Today many technical advances and
refinements have been made in the analysis procedures and
chemical instrumentation. As a consequence of these
advancements, chemical substances in complex: mixtures are
being detected and measured in very low concentrations.

The detection limit may be defined as the smallest
quantity or concentration of a chemical substance that an
analytical method will show a recognizable positive response.
As the instrumentation used in chemical analysis becomes more
sophisticated, chemicals that were considered non-detectable
in environmental.samples 10 years ago are now being detected
and even measured (quantified). It should be noted that the
term 'detection limit' is not the same as the term
'quantifiable limit'. The limit of quantification may be
defined as the smallest quantity or concentration of a
chemical substance that can be measured in an environmental.
sample„
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This list 0+ 184 chemicals is considered to have the 
potential +or being discharged into the Great Lakes System, 
but have not been detected in any environmental sample. 
Based on laboratory and +ield studies, these chemicals have 
demonstrated either acute or chronic toxicity in aquatic or 
a~imal li~e and are considered to be toxic to human li+e. The 
chemical substances on this list are candidates ~or 
additional monitoring within the Great Lakes system. I~ they 
are detected by such monitoring, these chemicals will be 
moved to List No.1. 

3.5 petect ion 0+ Ch('£~mical Substances 

In the past, the ability to measure or even detect 
extremely low concentrations o~ environmental contaminants 
was very di~~icult. Today many technical advances and 
re~inements have been made in the analYSis procedures and 
chemical instrumentation. As a consequence o~ these 
advancements, chemical substances in complex mixtures are 
being detected and measured in very low concentrations. 

The detection limit may be de~ined as the smallest 
quantity or concentration o~ a chemical substance that an 
analytical method will show a recognizable positive response. 
As the instrumentation used in chemical analysis becomes more 
sophisticated, chemicals that were considered non-detectable 
in environmental samples 10 years ago are now being detected 
and even measured (quanti~ied). It should be noted that the 
term 'detection limit" is not the same as the term 
"quanti~iable limi~". The limit o~ quanti~ication may be 
de+ined as the smallest quantity or concentration o~ a 
chemical substance that can be measured in an environmental 
sample. 
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When contaminants are measured in environmental samples,

it is important to understand how they are expressed and what

they mean. Part per million (ppm) , part per billion (ppb)

and part per trillion (ppt) are the most commonly used terms

to express very small amounts of contaminants in

environmental samples. These terms are measures of the

concentration of one material in a larger amount _.:of,another

= material, for-. example the weight of a toxic -chemical _in a

E:nown weight-.of food. Contaminants are usually expressed as

-•a`--concentrations rather than amounts so they can easily be

_" compared to different environmental situations, Such as ppm-. r _ _ -
in water and fish.

In terms of the human health effects of toxic

- substances, the amount of exposure (or- dose) to the toxic -

substance is directly related to the effect produced.

Goner-ally speaking, the greater- the dose, the more severe the

effect. Adverse health effects may result from very low

doses of some environmental. contaminants.

4.0 Vin% ironment=:1 Contaminants and Risks t. Human Health-,
,. _ ._m~r,ess.mcnt and I'~anagumen'i-.

Over the past 0 years, there hats been an increasing

concern about the protection of public health from

environmental contaminants. The roots of these concerns

began in the wor-k:place, where exposures to certain hazardous

chemical substances were directly related to health problems

in employees. The knowledge that was gained from

occupational exposure to chemical contaminants led to the

development of guidelines and standarbs designed to protect

the health of workers exposed to hazardous chemical_.. Many

of the chemical contaminants found in the environment today

are the same chemicals considered hazardous in the workplace.

As a result, there has been a desire by the public to have

health protection from environmental contaminants.

Transferring the knowledge and information gained from

occupational exposure to environmental exposure is far- from

easy. There are many more variables to consider- with

exposure to environmental contaminants. In order- to determine

the actual health risk associated with environmental

contaminants, several considerations must be made. These

include the presence of the toxic substance, the amount or-

dose of toxic substance or the age and sex of those= exposed,

to name only a few. Procedures for risk analysis and risk:

assessment of environmental contaminants have been recently

developed to better understand what the potential risks are

and what Health guidelines and objectives should be

established. The development of a multi.—stage process of

rise:: assessment and risk: management has been instituted by

the Health Protection Branch of the Department of Health and

Welfare,

1.2

When contaminants are measured in environmental samples, 
it is important to understand how they are expressed and what 
they mean. Part per million (ppm), part per billion (ppb) 
and part per trillion (ppt) are the most commonly used terms 
to express very small amounts of contaminants in 

....... environmental samples. These terms are measures of the 
,,,G·~;;f~::,·"':':~.::;:concentration of one matet-ial .in a lat-get- amount.:of anoth.er· 
i~·:..:.:~~.;:"."~~material,fot-e~{ample the weight of a to>:ic -chemical in a· 
<~.:~·:.'·~'·-;;:~;~J~nown·\I'Jeightoffood. Contaminants at-e usually e:-:pressed as. 

> ···~'-concentrations t-ather than amounts so they can easily be 
-'.":-~ .. c:~-·':'=:·:·:'-compat-ed to diffet-ent envit-onmental situations, such as ppm 

- in water and fish. 
In terms of the human health effects of toxic 

substances, the amount of exposure (or dose) to ~he toxic 
substance is directly related to the effect produced. 
Generally speaking, the greater the dose, the more severe the 
effect. Adverse health effects may result from very low 
doses of some environmental contaminants. 

-'1·.0 ):::n\L!I--Onrnent·::\t ,Contaminants ctng. !~':ls.k?. :to Humi':',n Health~ 
A,:"sess.m§'nt and 1'18J:'!.s!.9..~ment 

Over the past 20 years, there has been an increasing 
concern about the protection of public health from 
environmental contaminants. The roots of these concerns 
began in the workplace, where ~xposures to certain hazardous 
chemical substances were directly related to health problems 
in employees. The knowledge that was gained from 
occupational exposure to chemical contaminants led to the 
development of guidelines and standar~s designed to protect 
the health of workers exposed to hazardous chemicals. Many 
of the chemical contaminants found in the environment today 
are the same chemicals considered hazardous in the workplace. 
As a result, there has been a desire by the public to have 
health protection from environmental contaminants. 
Transferring the knowledge and information gained from 
occupational exposure to environmental exposure is far from 
easy. There are many more variables to consider with 
exposure to environmental contaminants. In order to determine 
the actual health risk associated with environmental 
contaminants, several considerations must be made. These 
include the presence of the toxic substance, the amount or 
dose of toxic substance or the age and sex of those exposed, 
to name only a few. Procedures for risk analysiS and risk 
assessment of environmental contaminants have been recently 
developed to better understand what the potential risks are 
and what health guidelines and objectives should be 
established. The development of a multi-stage process of 
risk assessment and risk management has been instituted by 
the Health Protection Branch of the Department 0+ Health and 
Wel·Fare. 
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4.1 Risk--: Assessment

Risk assessment includes two areas of assessing health

hazards. These areas are termed 'risV. analysis' and 'option

evaluation'.

4.11 Risk Analysis

Risk analysis involves both .the identification of a

Substance (hazard identification) -and the estimation of

how great the ris~c is to human=_. (ri=_.t:: estimate) .

Hazard identification is based on studies of human-,

populations known to be exposed to a certain chemical

substance (epidemiology) or on studies of laboratory animals

experimentally exposed to the toxic chemical. To identify an

ear✓ironmentaI hazard, all of the scientific data concerning

the toxic chemical is reviewed in determining whether- an

adverse health effect can result from exposure to the toxic
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versus the health benefit of a chemical substance„ or the

1?

", . -:;:. 

4.1 Risk Assessment 

Risk assessment includes two areas o~ as~essing health 
hazards. These areas are termed 'risk analysis' and' option 
evaluat ion' " 

4.11 Risk Analysis 

Risk analysis involves both the identi~ication o~ a 
-to:d.c. sUbstance (hazat-d identi-Fication) -and the estimation 0+ 
how great the risk is to humans <risk estimate). 

Hazard identi~ication is based on studies o~ human 
populatiohs known to be exposed to a certain-chemical 
substance (epidemiology) or on studies 0+ laboratory animals 
experimentally exposed to the toxic chemical. To identi-Fy an 
environmental hazard, all 0+ the scienti~ic data concerning 
the toxic chemical is reviewed in determining whether an 
adverse health e-F-Fect can result -From exposure to the toxic 
c hemi C2-. 1" 

Risk estimate includes understanding the amount o~ 
chemical that is known to produce an unwanted health e+~ect 
(dose-response) and the likelihood that humans will be 
exposed to the toxic chemical (exposure potential). 
Dose-response estimates ~or humans exposed to environmental 
contaminants are usually determined ~rom long-term, low dose 
(chronic toxicity) studies on laboratory animals. By 
determining a no-observable-ad~erse-e+fect-Ievel (NOAEL) in 
test animals, a 'sa+e' exposure level -For human exposure can 
usually be in-Ferred. The -Frequency o-F exposure and length 0+ 
time humans are l\kely to be exposed to a toxic chemical must 
also be determined. Di+-Ferences in population groups - such 
as children or pregnant women - must be considered in 
evaluating the exposure potential of an environmental hazard. 

4.12 Option Evaluation 

When the risk o-F being exposured to a chemical substance 
is considered to be signi-Ficant, all 0+ the various courses 
o-F action -For control are considered (development o~ options) 
and reviewed to determine their likelihood o-F being 
.implemented (option analysis). 

Options that ace developed to minimize the risk o-F 
exposure to a hazardous chemical may be non-regulatory, which 
includes such things as advertising to persuade people to 
avoid the risk ( i.e., anti-smoking ads). Or~ such options 
may be regulatory, which may involve legislation to control 
the use 0+ a chemical substance or prohibit the use o~ the 
chemical. 

The options tHat are recommended are then analyzed by 
considering the bene-Fits and drawbacks o~ each one. The area 
o-F option analysis weighs such matters as the health risk 
versus the health bene+it o~ a chemical substance, or the 

13 



perception the public has about the risk:.

4.2 Fisk: Management

In determining a management -program for an environmental
,Hazard, the best option .for, control ;_is decided upon and.then
implemented. ._ After .implementation, the control ,.option.:is

s --̀ monitored and evaluated.
There are various approaches in making a decision to

- _ -- -- manage an environmental hazard. - tSuch approaches may only ̀.
involve the health risk; such as known cancer- causing agent,
or may include the best available control technology to

the risk:. A From a -general._publ is health -perspective,
the decisions to manage environmental risks has been by
establishing guidelines, objective_ and standards.

Public health guidelines are usually defined as
recommended numerical concentrations Vor- sometimes narrative
statements) of an chemical substance that should not be
exceeded in order to safeguard and maintain the general
public's health. Public health ob;~r_cttives are defined as
numerical concentrations or narrative statements that have
been determined to be the maximum concentration of a chemical
substance that can be allowed to support and protect the
general public health. Neither guidelines or objectives are
enforcable by law. Public health standards. are defined as
numerical concentrations of chemical substances that are
enfor-cable by law.

Once a management program is in place, surveillance and
monitoring activities can be instituted to determine the
effectiveness of the option selected and whether goals are
being mc-.t„ Open communication and public participation in
evaluating the management programs of environmental
contaminants is an important part of the success of risk:
management. Public participation in this advisory process.,
however,, is limited. There is a critical need for the _public
to be informed of the environmental health guidelines,
objectives  and standards in the Great Lakes basin. By being
informed, the public can be aware of the daily health risks
that exist within their- environment and participate in
advisory roles.

5.0 Health—Pa~,~ed Guidelines/DbjectivesiGtandar-ds in, the
Great Lakes Basin

Both Federal and Provincial governments within the Great
Lakes Fusin have established guidelines, objectives and
standards for environmental contaminants in food, water- and
air. They have been made to protect human health. Many of
these objectives arld guidelines have been established by
'advisory committees' that review the appropriate scientific
data and make recommentations concerning chemical substances
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monitoring activities can be instituted to determine the 
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being met. Open communication and public participation in 
evaluating the management programs o~ environmental 
contaminants is an important part of the success of risk 
management. Public participation in this advisory process, 
however, is limited. There is a critical need for the ~ublic 
to be informed o~ the environmental health guidelines~ 
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informed, the public can be aware of the daily health risks 
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Both Federal and Provincial governments within the Great 
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'advisory committees' that review the appropriate scientific 
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in the food, air„ water and consumer products. Although
public participation in the decision-making process is a
critical step in understanding and accepting a guideline or
objective, it is often overlooked. The following section is

_ _:.a,summary .of the current health-based guidelines, objectives
and 'standards for the various environmental media in the

J7TGreh&La_kes_BasinAWithin each guideline, objective or-
standard the jurisdiction of the - guideline is discussed, the

-_ _committees or groups responsible for establishing the
guidelines, the health criteria used to create them and the
areas where the public can participate in the development and

. __.r eeview procss. The relationship of the guideline or.
objective to the Great Lakes Water Quality Agreement is also
discussed.

5. 10 Food

As noted earlier, food contributes the greatest portion
of environmental contaminants that humans are exposed to. In
light of this fact, protecting food from either direct or-
indirect contamination is a primary concern. Various food
basket surveys have determined that the food that is consumed
in the Great Lakes Basin is crown both outside and within the
basin. Products such as dairy, meat and fish contain the
majority of the environmental contaminants humans in the
basin are exposed to.

5.11 Commercial Food

Under the authority of the Federal Food and Drugs Act
and Regulations, f=ood that is sold in Canada may not have any
harmful substance in or on it. Such harmful substances may
result from either- being directly added to the food in the
preparation, or indirectly added by the packaging process or
by pesticide use.

The Health Protection Branch of Health and Welfare
Canada is responsible for assessing the risk of being exposed
to chemicals or toxic substances that are found in food. To
make health risk assessments, several determinations are
made. The Tolerable Daily Intake (TDI) of,a chemical is
determined first. This is the quantity of 'undesirable
chemical contaminant that an adult can consume on a daily
basis, over a lifetime, with no adverse health effect. The
Probable Daily Intake (PDI) is determined next. This is the
quantity of undesirable chemical contaminant that an adult
consumes from all sour ces, such as the air, the drinking
water or other foods. When the Tolerable and Probable Dail,
Intake levels for a chemical contaminant are determined, the
maximum quantity of the chemical contaminant in food can be
made,. This Maximum Residue Limit (h'RL) is made by the
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Chemical Evaluation Division of the Food Directorate within
Health and Welfare Canada.

The MRLs are listed in the Food and Drugs Regulations.
Currently, there are 90 agricultural chemicals that have MRLs
established for various foods including meat, fish,
~veq`tables and dairy .products. An additional 14
gag lcultur-al chemicals have been 'listed .in the r-egulatfuns
in hich the chemical may not Axceed -0.1 part per million_ 
Q10) . The MRLs for contaminants are legally enfor-cable
throughout Canada. If the MRL for a particular chemical

in food is exceeded, the Health Protection Branch
is authorized to take corrective action by controlling the
food that contains the toxic substance.

Guidelines, rather- than—MRLs; have been.established for-
the environmental contaminants PCBs and mercury in food.
These guidelines are not legally, enforcable under the
Regulations of the Food and Drugs Act. If levels of PCB or-
mercury in food are greater- than the guidelines„ limited
.regulatory action can be exercised.

The guideline levels for PCBs in the edible portions of
fish are currently set at 2.0 ppm,. This is 10 times higher
than the PCB levels in meat and 4 times higher than the,
levels in poultry. Fish may also contain 0 parts per
trillion (ppt) or .less of the chemical dioxin (TCDD) . All
other- foods do not allow any level of TODD.

The current MRLs established in the Food and Drugs
Regulations are reviewed by an informal group within the
Chemical Evaluations Division of the Food Directorate of
Health and Welfare Canada. Public comment and review of any
existing regulation or proposed change can only be made -after
the

ade-after-
the recommendation is made by Health :and Welfare Canada to
the Governor- in Council. Public comments are solicited by
notification in the Canada Gazette.

In an effort to protect humans that consume fish caught
in the great Lakes Basin, the Great Lakes Water- Quality
Agreement (GLWQA) has established objectives for 4 pesticides
in the edible portions of fish. These pesticides are
Aldrin;Dieldrin, Endrin„ Heptachlor/Heptachlor Epoxide and
Lindane with concentration limits at 0.3 ppm. These same
pesticides, however, do not have MRLs established for fish in
the Regulations of tie Food and Drugs Act. The only MRL
established for fish is DDT at 5.0 ppm and TODD at 20 ppt.

The GLWdA has also established specific objectives for
PCBS at 0.1 ppm and mercury at 0.5 ppm for whole fish, which
includes all of the internal organs. These levels are to
protect birds and animals that consume whole fish. The
mercury guidelines for the edible portions of fish in the
Regulatons of the Food and Drugs Act are the same level as
the GLWUA level for whole fish. The PCB guidelines for-
edible portions of ,fish, however, are Cdr times higher- in the
Regulations than the GLWCA level for whole fish.
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5.12 Sportfish and Wildlife

There are no federal regulations within the Food and
-,.,.,Drugs Act that govern, the _levels of any .contaminants .,in _.
sportfish or wildlife. Yet. there have been numerous. studies
identifying contaminated fish and wildlife with..- the Great
Lak:es Basin. There are many Canadian citizens that consume
large quantities of both fish and wildlife. It has been
suggested by scientists that the consumption of contaminated
fish and wildlife can significantly increase human e:,posur-e

-._to F'CBS, .. pesticides mercury and lead.

'J. i3 guide to Ea-ting Ontario t Fish

Within the Province of Ontario,, the Ministry of the
Environment and the Ministry of Natural Resources publish a
yearly guide for consumers of sport fish. This guide is
designed to give specific information on which species of
fish are safe to eat when caught at specific locations within
Ontario„ Advice is also given on the af:lOUnt of fish -that can
be safely eaten without Undue rise:: or harm. Specific
recommendations are given for children and pregnant women.

The criteria used in developing these guidelines are
based on th(:: amount of contaminant found in the fish through
a monitoring program and the level's of chemical substances-
that are allowable for consumption by the Health Protection
kr;anch of Health Welfare Canada. The cont anti. nE-tnts that aJ L=
of concern are those that bioaccumulate in the fat of fish.
This includes PC_8 , 11irex, ~ ,Ek pes'L.IC1de not-used in

Canada, but used in the tam) DDT, TCDD (dio:-:zn) „ pesticides
and metals. Restricted consumption -f fish is based on
mercury levels greater- than 0.5 ppm or the presence of one or
more organic contaminants at levels greater- than the federal
ma-ximum residue levels.

There is no formal mechanism for public participation in
the sport fish monitoring program. Public input can be made
every three years through a main-in questionaire that is
inclf_fded with the guide. The latest questionaire was
included in the 190- 9 guide, howe-ver., only 1% were returned.
All public suggestions and concerns are considered by the
Water Resources Branch of the Ministry of the Environment.

In the Specific Objectives of Anne; 1 of the GLWOA,,
mercury should not exceed i).5 ppm for whole fish. This level
was established to protect aquatic life and fish-consuming
birds. The consumption restriction for humans in the Ontario
Sport Fish Guide is also establised at ().5 ppm for mercury
levels in the skinless fillet of fish.

5.12 Spot-tfish and Wildlife 
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designed to give specific information on which species of 
fish are safe to eat when caught at specific locations within 
Ontario. Advice is also given on the amount of fish that can 
be safely eaten without undue risk or harm. Specific 
recommendations are given for children and pregnant women. 

The criteria used in developing these guidelines are 
based on the amount of contaminant found in the fish through 
a monitoring program and the levels of chemical substances 
that are allowable for consumption by the Health Protection 
Branch of Health Welfare Canada. The contaminants th~t are 
of concern are those that bioaccumulate in the fat of fish. 
This includes mercury, PCBs, Mirex (a pesticide not used in 
Canada, but used in the US) DDT, TeDD (dioxin), pesticides 
and metals. Restricted consumption of fish is based on 
mercury levels greater than 0.5 ppm or the presen~e of one or 
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There is no formal mechanism for public participation in 
the sport fish monitoring program. Public input can be made 
every three years through a main-in questionaire that is 
included with the guide. The latest questionaire was 
included in the 1989 gUide, however, only 1% were returned. 
All public suggestions and concerns are considered by the 
Water Resources Br~nch of the Ministry of the Environment. 

In the Specific Objectives of Annex 1 of the GLWQA, 
mercury should not exceed 0.5 ppm for whole fish. This level 
was established to pt-otect aquatic life and fish-consuming 
birds. The consumption restriction for humans in the Ontario 
Sport Fish Guide is also establised at 0.5 ppm for mercury 
levels in the skin1ess fillet of fish. 
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5.^ Air-

Humans may be exposed to a variety of environmental
contaminants by the air- that is breathed into the lungs.
Contaminated air- may be outdoors as well as indoors and may
contain gases, yapors or...particulates that have harmful

== substances attached to='them. .Ambient air is the air that
Surrounds us e,:~ery dayn -.-Withi-n the Great Lakes Basin- there
are Federal Air Quality Objectives and Provincial Air Quality~ 
Standards that protect-human _human health.

5.'21 National Ambient Air Quality Objectives

There are five air contaminants that the Federal
Government has established three ranges of objectives within
Canada. These five contaminants are Sulfur- Dio:ride (SO=.)

7

Suspended Particulate Matter- (PI1), Carbon Monoxide (CO),
Ozone (Oz) and Nitrogen Dioxide (NO ) .

The three objective ranges are "desirable", "acceptable"
F.! d) "toler'•ab1e". The desirable range is the lowest level of
the three objective ranges and is considered to be the long
term goal for Canadian ambient air- quality. To achieve this
level, stringent control technology would be. required by all
generators of air pollutants. The acceptable range is the
level that the air- contaminant is considered r••,ew•essary •to
protect 'the soil.. wate!'•, vegetation, animals and humans from
any adverse effects. The -toler-able level. is -the hi.QI-lest
level of air- contaminant _ an e allow(=-d w  thou..1nQ
human health. Concentrations greater than •ti-iis level. are
considered -to be a danger to .health. These ranges of air
cont.ir,i!-iants hav( no legal ~::~u•t:hor-ity and are not enfo-cable
by the Federal. too,?ernment. They may, however„ be promulgated
as .legal Tt~.indL~r ds b:- the Provinces. untari:_ includes ti e
five air contaminants as part of their- air quality standards.

The ambient air objectives were original l•;' developed by
t{-i:-_ Fedcr-al'.-Pro•✓incial Committee an Air Pollution and a
Subcommittee on Air- Quality Objectives. The criteria used in
establishing a maXimum acceptable level for Sulfur dioxide
and ozone was based on the protecton of vegetation and human
health. The criteria used to establish the maximum
acceptable level for carbon monoxide„ nitrogen oxides and
suspended particulates were based solely on -the undesirable
health effects to humans at higher levels.

Since 1971, there have been name changes and
organizational restructuring of the air- quality committees.
The current committee responsible for ambient air- objectives
is the Federal—Provincial Advisory Committee on Air Quality.
This committee is made up of various governmental
representatives from both the Federal and Provincial
governments based on their- ability and interest in air
contaminants. This advisory committee is responsible to the
Canadian Council of the I'linisters of the Environment (CCME)
who make the final approval of any air quality; objective.
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considered to be a danger to health. These ranges o~ air 
contaminants have no legal authority and are not enforcable 
by the Federal Government. They may, however, be promulgated 
as legal standards by the Provinces. Ontario includes the 
-five air contaminants as part o-f their air quality standards. 

The ambient air objectives were originally developed by 
the Federal-Provincial Committee an Air Pollution and a 
Subcommittee on Air Quality Objectives. 
establishing a maximum acceptable level 
and ozone was based on the protecton o~ 
health. The criteria used to establish 

The criteria used in 
~or sul-fur dioxide 
vegetation and human 
the rna:·: imum 

acceptable level -for carbon monoxide, nitrogen oxides and 
suspended particulates were based solely on the undesirable 
health e~~ects to hLlmans at higher'- levels. 

Since 1971, there have been name changes and 
organizational restructuring o-f the air quality committees. 
The current committee responsible -for ambient air objectives 
is the Federal-Provincial Advisory Committee on Air Quality. 
This committee is made up o-f various governmental 
representatives -from both the Federal and Provincial 
governments based on their ability and interest in air 
contaminants. This advisory committee is responsible to the 
Canadian Council o-f the Ministers of the Environment (CCME), 
who make the final approval of any air quality objective. 



There is no formal mechanism for public participaton in the
review process.

In Annex 15 of the Great Lakes Water- Quality Agreement
(GLWOA) airborne toxic substances are addressed. This is an
effort to better- understand the sources, pathways and effects
to>;ic substances,,. particularly persistent . to>;ic - substances- - _

-~ have on human health by aquatic _e,posur e 
Of the fivealr- -spol.lutan:ts in the national-ambient.-air

quality objectives, only nitrogen dioxide is listed among the
--__...._..:: hazardous polluting .substances -in appendix •1 of the GLWOA.

Nitrogen dioxides usually result from combustion, =_.ich as in
motor- vehicles and municipal incinerators. Nitrogen dioxide
i.s easi ly._ converted to .an---acid which contributes- to acid
rain.

5. .2 Air- Pollution Control Regulation :7,0B

Under Ontario's Air- Pollution Control RegUlation "'B9
standards i-lave been set for 100 air contaminants. These
standards are the maXimum concentration levels for an air
corittaminant that are legally allowed in Ontario. Although
''the Ministry of the Environment is prim.ari -1-y responsible for-
the administration of the Air- Pollution Control Regulations,
the Enrvironment.al. Air Standards Setting Committee iEASSC) is
responsible For establishing the -tandards. This committee is
comprised of 9 - 1._' members from various go•,✓ernmental
departments within Ontario., including Labour„ Health and
Ens✓ironm(-:7nt. There are no merriber s. representing the public on
this committee. Cirrentl'y, tl'ierr is no -Formal T~eans .a=c l:
public comment on the review of the e%,isting standards or-
de-% elopment of new standards.

The levels established For 5k*--)% of the air contaf-ninants
--- -e based can human heal-t h, cr- a.-ia. f he level=- fob- .C~.~. of
-the contaminants were based on odor- and '26:4 based on dainage
to vegetation, corrosion -to structures, soiling impairment of
✓ision or suspended particulates. The five _air contaminants
that are listed in the National. Air QuE-:tli.ty Objectives are
included in Ontario's air- standards. The level promulgated
by Ontario most closely matches the "acceptable" range of .the
national objective.

In addition to the 1:0 standards established in
Regulation 09` the EASSC has further- identified `?i_0 air-
contaminants which are set as interim standards, tentative
standards guidelines or provisional guidelines. The
significance and effect these contaminants have on human
health through aquatic exposure routes (drinking water- or-
fish consumption) are not defined or determined. The
proposed Clean Air- Program of the Ontario Ministry of the
Environment includes a system to classify air- contaminants
according to their- potential to impact the enr✓i.'onment and
human health. If this proposal is :.adopted there will be a
greater- effort by the Province to support Annex 15 in the
Gl--WQA .

There is no ~ormal mechanism ~or public participaton in the 
t"eview pt"ocess. 

In Annex 15 o~ the Great Lakes Water Quality Agreement 
(GLWQA) airborne toxic substances are addressed. This is an 
e~~ort to better understand the sources~ pathways and e~~ects 
to:-: i c sLlbstances,. part:,icu lat"l y pet" s i stent .to:-: i c . substances, 
have on human'healj:h]>y·.'aq-uat.it, e;.:posLlt"e.. .. -- __ . 

O-f the ~ive:"a{t"~:;;:p6Tlutants 'in the national ;:ambientait" 
quality objectives, anI;' nit~.ogen dio;dde is listed among the' 
hazat" dous po 11 ut i ngsubstances i n appendi:-~ ,1 o~ the GLL<JQA. 
Nitrogen dioxides usually result -from combustion, such as in 
motor vehicles and municipal incinerators. Nitrogen dioxide 

_::. is easily. converted toan.acid \.'Jhich contt"ibutes to acid 

5.22 Ait" Pollution Conb-ol F.:egulation 308 

Under Ontario's Air Pollution Control F.:egulation 308, 
standards have been set -for 100 air contaminants .. These 
standards are the maximum concentration levels -for an air 
contaminant that are legally allowed in Ontario. Although 
the Ministry o~ the Environment is primarily responsible ~or 
the administration o-f the Air Pollution Control Regulations, 
the Environmental Air Standards Setting Committee (EASSC) is 
responsible -for establishing the standards. This committee is 
comprised o~ 9 - 12 members ~rom various governmental 
departments within Ontario, including Labour, Health and 
Environment. There are no members representing the public on 
this committee. Currently, there is no ~ormal means ~or 
public comment on the review o~ the existing standards or 
development o~ new standards. 

The levels established ~or 50% o~ the air contaminants 
are based on human health criteria. The levels ~or 24% o~ 
the c:ont<.iminants wet-e bElsed on odot" and 26% b,ased on damage 
to vegetation, corrosion to structures, soiling impairment o~ 
vision 01'" sus=,pended pat"t i cuI ates. The ~ i\/e a i I'" c:on'ti::tmi nants 
that are listed in the National Air Quality Objectives are 
included in Ontario's air standards. The level promulgated 
by Ontat"io most clo~,ely matches the "acceptable" t"ange o-f the 
national objective. 

In addition to the 100 standards established in 
Regulation 308, the EASSC has -further identi-fied 200 air 
contaminants which~re set as interim standards, tentative 
standards, guidelines or provisional guidelines. The 
signi-ficance and e-f-fect these contaminants have on human 
health through aquatic exposure routes (drinking water or 
-fish consumption) are not defined or determined. The 
proposed Clean Air Program o-f the Ontario Ministry o-f the 
Environment includes a system to classi-fy air contaminants 
according to their potential to impact the environment and 
human health. I-f this proposal is adopted there will be a 
greater e-ffort by the Province to support Annex 15 in the 
5UlJQr-~ • 
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5.2 Guideline for Ind-- ~;ir Quali..,.--

As more information is gained on the variety of air-
pollutants inside homes and offices,'indoor air- quality has
been a concern to Canadians. In response to these concerns 

T  _Health . an.d..Welfare_Canada has recently published Guidelines _,-.
far-.-lndoor:_.Air Quality These guidelines _were prepared by _.
__the Federal"Provincifal -̀-Wor-k:ing Group on -Indoor Air Quality at

-:. the request of the Federal-Provincial Advisory Committee on
':-'Environmental -and Occupational Health. "The working group is

composed of interested governmental representatives from
various departments within the provinces and a representatives
from Health =and-._Welfare:Canada.---=There are no members
representing the public on this committee.

The Indoor Air- Guidelines were developed to improve the
air quality in Homes and residences. They have no legal
authority within Canada and are not enfor-cable by law. While
the guidelines and recommendations are intended to protect
the general population, particularly sensitive people„ such
as the very young or those with chronic lung disease, may not
be protected.

In preparing these guidelines, three groups of
contaminants were identif=ied. They are (1) the
non--carcinogenic substances that are known to cause adverse
health effects, (2) the carcinogenic substance=_ and (3) the
substances that can be easily controlled or only have
potential for adverse health effects.

The group of contaminants listed as non-carcinogenic
substances are carbon monoxide, nitrogen dioxide, ozone,
particulate matter, sulphur dioxide, carbon dioxide,
aldehydes and water vapour. It should be noted that the
first five of these pollutants are the same air pollutants
listed in the National Ambient Air Quality Objective=_. The
criteria used in establishing the indoor air guidelines for
these substances was from animal labor-ator-y data, clinical
studie.s and epidemiological studies. This data was then used
to determine the lowest-obs.evable-adverse-effect--bevel for
each air- pollutant. Safety factors were applied to
accomodate differences in studies and animal species studied.
As a result, two exposure ranges have been established for-
the non-carcinogenic air- pollutants: the Acceptable Long
Term Exposure Range (ALTED:) and the Acceptable Short Term
Exposure Range (ASTER).

Formaldehyde and radon are the two substances in the
'carcinogenic substances" group with guideline levels.
Theoretically, there may be no acceptable level of exposure
to a known carcinogen. Practically speaking, however, levels
of formaldehyde and radon should be reduced to the lowest
possible level to protect human health. The exposure
guidelines for formaldehyde have been determined at two
levels: an action level, which the level that can be
practically achieved, and a target level that should be the
long term goal. Radon has only an action level listed. This

? -D

As more information is gained on the variety of air 
pollutants inside homes and offices, indoor air quality has 

_ been a concern to Canadians. In response to these concerns, 
:~;",":-';?~~:,,~-:;-.~!1ea I t ha nd,We 1,:far§;g§\I::,adahas,recent I ypub I ished Guidelines •. 
- . :;.fot-) ndooL A i r',~~})L~§\_li" 1: y'.:.-_Thesegu i de Ii neswer-e pt-ep at-ed by 

" __ -" __ ;-~'the Federal-Provincial- Woddng Group on Indoor Air Quality at.·· 
,-" -:.:the t-equest 01- the" Federal-Pt-ovincial Advisor-y Committee on 

"Environmental and Occupational Health.-The ItJod::ing gl-·oup is 
composed o~ interested governmental representatives ~rom 
~arious departments within the provinces and a representative 

.. __ . __ ."~ __ oft-om Health-andWelfareCanada.-----Thet-e at-e no membet-s ----~

representing the public on this committee. 
The Indoor Air Guidelines were developed to improve the 

air quality in homes and residences. They have no legal 
authority within Canada and are not enforcable by law. While 
th~ gUidelines and recommendations are intended to protect 
the general population, particularly sensitive people, such 
as the very young or those with chronic lung disease, may not 
bf.~ pr-otected. 

In preparing these guidelines, three groups 0+ 
contaminants were identi+ied. They a~e (1) the 
non-carcinogenic substances that are known to cause adverse 
t-;ealth e-ffects!1 (':n the cat-cinogenic SUbstances ,and (3) the 
substances that can be easily controlled or only have 
potential ~or adverse health ef+ects. 

The group of contaminants listed as non-carcinogenic 
substances are carbon monoxide, nitrogen dioxide, ozone, 
P ~I~t- ~C-Illa-t-= in~-t~~~ =L\lnhL\~ dl-0Y~d= c-I~bon d- l-C·vl-~= . M.t _... \.:._ '- _ ~ c.. \00 _" ..... ,L. t-' I . ~.a. \':::', • c\ . ,J" ~ ... \_.:t 

aldehydes and water vapour. It should be noted that the 
first five of these pollutants are the same air pollutants 
listed in the National Ambient Air Quality Objectives. The 
criteria used in establishing the indoor air gUidelines for 
th(?se sub::-tances ~>J2,S -h-om animal labol--atorY data, cl inical 
stUdies and epidemiological studies. This data was then used 
to determine the lowest-obsevable-adverse-ef+ect-level for 
each air pollutant. Sa~ety factors were applied to 
accomodate dif+erences in stUdies and animal species studied. 
As a result, two exposure ranges have been established for 
the non-carCinogenic air pollutants: the Acceptable Long 
Term Exposure Range (ALTER) and the Acceptable Short Term 
Exposure Range (ASTER). 

Formaldehyde ~~d radon are the two substances in the 
'carcinogenic substances' group with guideline levels. 
Theoretically, there may be no acceptable level of exposure 
to a known carcinogen. Practically speaking, however, levels 
of +ormaldehyde and radon should be reduced to the lowest 
possible level to protect human health. The exposure 
guidelines for formaldehyde have been determined at two 
levels: an action level, which the level that can be 
practically achieved, and a target level that should be the 
long term goal. Radon has only an action level listed. This 
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level was determined by the Federal -Provincial Subcommittee
on Radiation Surveillance'

Recommendations to reduce exposures to biological
agents, chlorinated hydrocarbons, fibrous materials, lead,
pest control products, polycyclic aromatic hydrocarbons,
aerosols and tobacco smoke are also given. There are no
specific, guideline :levels given for these contaminants.

,..
There is na pr ocedur-e .for public consultation or _

y p at- ticipation_LLin the _re•~iew of these guidelines or in the
'development of. new guidelines.

i~iater-

Perhaps the greatest collection of scientific data on
environmental contaminants in the Great Lakes Basin is on
water. Much time, effort and mone;, has been spent on
understanding the sources, distribution and fate of numerous
err•✓.ironment:.Et:i pollutants that enter - the wat, r. Historically,
public health concerns have centered around -the bacteria
levels in traater. Today, however, Canadians ~tre also
concerned about the organic and inorganic contaminants that
af=fect tI qua  it~X, of wat(i-Lr -F or recreational use well 8s
for consuMotion.

5.31. . t.Sui del nes. 'r=c+r- C=anadian Reccreation;;-tl Water- Q!_t~_tl1t'.r

First published in 198_' anal currently u,'- der- revision,
'the Guidelines for Canadian recreational Water- Lt_talit•, wL-re
develop(,=,d by a Federal-Provincial Workint Grc..;Ur on
recr(=.at-ioral. Mater Quality. This Working Group VJ._=S formed at
the request of the Federal-Provincial Advisor"' Committee on
Env:ironrr,ental and Occupational Health. Th(-:i)Jor~::ing Group is
comprised o-f- representatives fr-ors, 3 provinces and one
representative each from Environment Cacnadz-c and Health and
Welfare Canada. There are no representatives of the public
among the Working Group:,

The purpose of these guidelines is to protect the public
from health hazards that are associated with recreational use
of- water-. These uses include swimming, boating, fishing and
any activity where the body is immersed in natural water.
The Guidelines also deal with the aesthetic and nuisance
conditions that affect water quality. The Guidelines for-
Canadian Drinking Water- Quality have no legal authority and
are not enforceable by law. They have been established to
serve as a guide for the Provinces and local health
officials. It is considered the responsibility of the local
board of health or medical officer- within each province to
assess recreational, water- and post health warnings if needed.

The criteria used to develop these guidelines was based
on the health hazards that can be transmitted by recreational
contact with water. In determining these health hazards,
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level was determined by the Federal-Provincial Subcommittee 
on Radiation Surveillance: 

Recommendations to reduce exposures to biological 
agents~ chlorinated hydrocarbons~ ~ibrous materials~ lead, 
pest control products~ polycyclic aromatic hydrocarbons, 
aerosols and tobacco smoke are also given. There are no 

.. speciFic.guidelil}e,;iJevelsgiven -For these contaminants. 
·;.~·:'··Thet:e·::-iii~;rrcr:~p""'t,:'oce~clLit"f; ~or pub 1 ic consu 1 tati on or' 

-'--~, ·' .. ··~"··.·~~~~pat~tl·cipat.'l-:o·~n~~l~n~t·f;~~·~~~~~_~~/~l·ew~- 01= these--gLlide"lf"nes or in -the 
- "development "ci-F. :-n·ew~·:.gLlidel inesp 

Perhaps the greatest collection o~ scienti~ic data on 
environmental contaminants in the Great Lakes Basin is on 
water. Much time, e~~ort and money has been spent on 
understanding the sources, distribution and -Fate o-F numerous 
environmental pollutants that enter the water. Historicallv. 
public health concerns have centered around the bacteria 
levels in water. Today, however, Canadians are also 
concerned about the organic and inorganic contaminants that 
a~-Fect the quality o-F water -For rec~eational use as well as 
-Fot- consumpt ion. 

First published in 1983 and currently under revision, 
the Guidelines -For Canadian Recreational Water Quality were 
developed by a Federal-Provincial Working Group on 
Recreational Water Quality. This Working Group was -Formed at 
the request o-F the Federal-Provincial Advisory Committee on 
Environmental and Occupational Health. The Working Group is 
comprised o~ representatives -From 8 provinces and one 
representative each -From Environment C~nada and Health and 
Wel-Fare Canada. There are no representatives o-F the public 
among the Working Group. 

The purpose o-F these guidelines is to protect the public 
from health hazards that are associated with recreational use 
o-F water. These uses include swimming, boating, -Fishing and 
any activity where the body is immersed in natural water. 
The Guidelines also deal with the aesthetic and nuisance 
conditions that a-Ffect water quality. The Guidelines -For 
Canadian Drinking Water Quality have no legal authority and 
are not en~orceable by law. They have been established to 
serve as a guide ~or the Provinces and local health 
o-F-Ficials. It is considered the responsibility o-F the local 
board o-F health or medical o-F-Ficer within each province to 
assess recreationaL water and post health warnings i~ needed. 

The criteria used to develop these guidelines was based 
on the health hazards that can be transmitted by recreational 
contact with water. In determining these health hazards, 
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sanitary surveys, epidemiological studies and actual counts
of fecal contamination or pathogenic organisms throughout
Canada were made. The proposed 1990 draft Guidelines have
established maximum limits for E. coli and fecal colifor-m
bacteria in fresh water-. Tests -For- pathogenic organisms such
as Staphylococcus aureus,, Shigella. Salmonella, Giardia or

nj viruses :are _,; e ermined when .illness has been reported.or when
_ _ Tlevels :,of indicator- .bcter-ia shoaa a continuous health .heard.

?There .are no - l-imits x ecommk idea -for= these pathogenic
.organ-isms.-I :The guidelines discuss the description,
.pathogenicity And occurance . of these pathogens in
recreational water.

Physical and chemical characteristics of water are also
discussed. _.__This includes the ̂ —temper-ature, turbidity and
presence of -chemicals. Although it is known that certain
chemicals can be absorbedthrough the skin, there is no
indication by Health and Welfare Canada than such chemical
exist at levels that would pose a health hazard.

There is no mechanism for public consultation or-
participation in the development or reveiw of these
guidelines.

The Specific. Objectives in Annex 1 of the Great Lakes
Water- Quality Agreement states that "Waters used for bode
contact recreation  acti`, itie_ should be substantially free
from bacteria„ funge, or viruses that produce,.... human
diseases and infections." The Guidelines. for Canadian
Recreational Water Quality compliment the microbiological
objectives in the G! WQA.

5.33 Provincial Water Dater- Quality Objectives

Established in 1973 as part of the overall water
management program, of Ontario, the Provincial Water Duality,.
Objectives are narrative and numerical concentrations for 27
water parameters to protect aquatic life, human consumers of
fish and recreational use. The parameters include organic
substances, heavy metals and physical characteristics and
represent a "desirable level" for ambient surface water„

These objectives were established by a group of selected
staff from the Ministry of the Environment. This group
reviewed existing water quality objectives and standards
created by the Water Duality Objectives Subcommittee of the
International Joint-Commission and the U.S. Environmental
Protection Agency. The Provincial Water Quality Objectives
were adopted from the information obtained from these two
agencies.

The Provincial Water- Quality Objectives do not have
legal authority and are not legally enforcable.. They are
often used, however, as beginning points when determining
waste effluent controls. The approach taken in establishing
effluent requirements is on the capacity of a particular
waterbody to receive waste discharges by dilution, dispersion

sanitary surveys, epidemiological studies and actual counts 
o~ ~ecal contamination or pathogenic organisms throughout 
Canada were made. The proposed 1990 dra~t Guidelines have 
established ma>:imum limits ~Ot- E. coli and ~ecal coli~orm 
bacteria in ~resh water. Tests ~or pathogenic organisms such 
as ,Staphylococcus aureus~ Shigella. Salmonella~ Giardia or 

_. _<:'/':";,_,_ • .v i t-usesar,e .. petermi ned when illness has been repm"ted or when 
'-""levelso~ -i'ndicatot-ba'ctet-iasholfJ a continuous health hazard. 
:'=~:":"':~"~Thet-e':at-e'~~o .lImLt~-'t~ec6mmended :~ot: _ these pathogenic 

oI'"!Janisms.'.:-;The gL.lidelines discuss the description, 
'pathogenicity ~nd occurance o~ these pathogens in 
recreational water. 

PhYSical and chemical characteristics o~ water are also 
discussed. __ .This includes the pH,.tempet-atut-e, turbidity and 
presence o~ ~hemicals. Although it is known that certain 
chemicals can be absorbed through the skin, there is no 
indication by Health and Wel~are Canada that such chemicals 
exist at levels that would pose a health hazard. 

There is no mechanism ~or public consultation or 
participation in the development or reveiw o~ these 
guidel im=::s. 

The Speci~ic Objectives in Annex 1 o~ the Great Lakes 
~\Jatet" Qu;:;d it'y' A(Jr"f.?emE~nt states that "l1Jatel'-S used ~Ot- body 
contact recreation activities should be substantially ~ree 
~rom bacteria, ~unge, or viruses that produce .... human 
disea<;=:.es and ini=ections.1\ The Guideline<;=:. i::CiI" Ci::<,nadian 
Recreational Water Quality compliment the microbiological 
objectives in the GLWQA. 

5.33 Pt-o\lincial l.oJatE'i.t:. Quality Ob'iectives 

Established in 1978 as part o~ the overall water 
management program o~ OntariO, the Provincial Water Quality 
Objectives are narrative and numeric~l concentrations ~or 27 
water parameters to protect aquatic li~e, hUman consumers of 
~ish and recreational use. The parameters include organic 
substances, heavy metals and physical characteristics and 
represent a "desit-able level" ~ot- ambient SLlt"~aCe watet-. 

These objectives were established by a group o~ selected 
staf~ from the Ministry o~ the Environment. This group 
reviewed existing water quality objectives and standards 
created by the Water Quality Objectives Subcbmmittee o~ the 
International Joint-Commission and the U.S. Environmental 
Protection Agency. The Provincial Water Quality Objectives 
were adopted ~rom the information obtained from these two 
agencies. 

The Provincial Water Quality Objectives do not have 
legal authority and are not legally en~orcable. They are 
often used, however, as beginning points when determining 
waste ef~luent controls. The approach taken in establishing 
e~fluent requirements is on the capacity o~ a particular 
waterbody to receive waste discharges by dilution, dispersion 



or assimulation of the waste.

The criteria used in establishing the objectives for

recreational water- use was based on public health protection

and aesthetics. Objectives for levels of fecal coliforms,

-total coliforms and fecal streptococci are given for local

health authorities to use during surveillance or to confirm a

health hazard
There i.s no mechanism for public participation in the

of.current -objecctives or- estab1 ishment .of new water

quality _objectives.
The Pr-ovinc.ial Water. Qua 1ty. Objectives compliment -the

Microbiological Objectives of Prone:: 1 of -the GLWQA.

5. 4 GUi,delines for Canadian Drin~--:inq Water L7i..a~

Federal guidelines for drinking water- were originally

established in 1969. Sir-ice that -time, -the drinking water-

guidelines have been revised and updated or"t a continuing

ba<sis with the 4th edition to the Guidelines for Canadian

Drinking Water- flt_talit.y published in lPe9. The

Federal-F'ro✓ii~cial St..tbcorrtmit.t e on Drinking Water" is

responsible -For- reviewing and upda+irlg the gUidell Ines. Chi=_.

st..tbcommittee is composed of governmental representatives from

each Province or Territory, Fed;=_ral rep r-esentatives from

Health and ~~e1't are Canadaaf-d F. nvironmer.t Canada. "t I-tcrc al''~=

no members representing the public on this subcommittee.

This committee is responsible to the Federal-Provincial

Advisory Committee on Environmental and Occupational Health,

df~i(+ -it-, tern, d'✓1-~? -thy_' Con-'=eta eric(. of De~ii"ti i Ministers of-

Heap!-; or; all matters. of d - ink:ing treater.

The !3t2t:idelne==' -For- Canadian Dr:i nt-.A ng Water Quality appl'•r

to all drinl.::ing water supplies in Canada, bath pUblis and

privates. !hey are not, however, eT't rorcable by law as 'the%..'

stand alone. Providing legal!,:• enforcable drinking water

standards is considered a Provincial responsibility. Only

the Provinces. Alberta and Quebec have such legally enforcable

drinking water" standards.
The quidelines that are established for chemical

substances in drinking water- are considered on the basis of

how frequently the substance is. detected i n dr i nE:: i ng water" „

the concentration level of the contaminant and the potential

for the substance to be toxic to humans or R-Ffect the

aesthetic quality cif drinking water-.

In the 1999 Guidelines, MaXimum Acceptable

Concentrations (MAC) have been established for 49 chemicals

in drinking water. These chemicals are either- t;nown or are

suspected to cause adverse human health effects. The MAC is

based on the carcinogenicity of the chemical. If the

chemical is considered non-carcinogenic, data obtained from

chemical exposure to laboratory animals is used in

determining an Acceptable Daily Intake (ADI) level. The ADl'

takes into consideration all sources of the chemical (food,

or assimulation o~ the waste. 
The criteria used in establishing the objectives for 

recreational water use was based on public health protection 
and aesthetics. ObjectiVes for levels of fecal coliforms, 
total coliforms and fecal streptococci are given for local 
health authorities to use during surveillance or to confirm a 
health hdzard. 

':,=.;:f~::;:o ,-. :·The·t-e-~~l's:"cib:::;~~~"t;'h~:~·:i. sm "-fOt::~:~pLrb 1 i cpat-t i c i pat 10n''':1.:;:/"\ he 
·c· ':~~·"': .. ~:"t-ev i e~i~'o':t::.-cLG:"t~:ent'~~'o'b"J~E-t,ives6t-.estab 1 i shment of neItJ'ItJater' . " 

qLla 1 i tyobJect i ves;.::~"::::·~·': 
TheProvincial~Water_Qualty Objectives compliment ·the 

Microbiological Objectives of Annex 1 of the GLWOA. 

Federal guidelines for drinking water were originally 
established in 1968. Since that time, the drinking water 
guidelines have been revised and updated on a continuing 
basis with the 4th edition to the Guidelines for Canadian 
Drinking Water Quality published in 1989. The 
Federal-Provincial Subcommittee on Drinking Water is 
responsible ~or reviewing and updating the guidelines. This 
subcommittee is composed of governmental representatives from 
each Province or Territory, Federal representatives from 
Health and Welfare Canada and Environment Canada. There are 
no members representing the public on this subcommittee. 
This committee is responsible to the Federal-Provincial 
Advisory Committee on Environmental and Occupational Health~ 
who in tern, advises the Conference of Deputy Ministers of 
Health on all matters of drinking water. 

The Guidelnes for Canadian Drinking Water Quality apply 
to all drinking water supplies in Canada, both public and 
private. They are not, however, enforcable by law as they 
stand alone. Providing legally enforcable drinking water 
standards is considered a Provinci~l responsibility. Only 
the Provinces Alberta and Ouebec have such legally enforcable 
drinking water standards. 

The guidelines that are established for chemical 
substances in drinking water are considered on the basis of 
how frequently the SUbstance is detected in drinking water, 
the concentration level of the contaminant and the potential 
~or the substance to be toxic to humans or ~~fect the 
aesthetic quality o~drinking water. 

In the 1989 Guidelines, Maximum Acceptable 
Concentrations (MAC) have been established ~or 49 chemicals 
in drinking water. These chemicals are either known or are 
suspected to cause adverse human health e~fects. The MAC is 
based on the carcinogenicity o~ the chemical. I~ the 
chemical is considered non-carCinogenic, data obtained from 
chemical exposure to laboratory animals is used in 
detel'-mining an Acceptable Daily Intake (ADI) level. The ADI 
takes into consideration all sources 0+ the chemical (food, 



air, etc.) and gives a portion of what is considered
allowable to drinking water-. This portion is based on an
average adult consuming 1.5 L per day. if the chemical
substance is considered carcinogenic, the MAC is established
based on a lifetime cancer risk: of 1 in 100,000 or 1 in
1,000,000 considering the available treatment technology, the
analytical methods %r,-,~detectior~ and multi-exposure route=„

-Interim :Ma, ti; imam 'Acceptable Conc~ntrat.on~ lMAC) have -o G

been -Establsshed for- 15 chemicals that are either- considered
pof_ential. Y _harmful to human health or present a greater- than _
1 in 100g000 lifetime cancer 'risk;

Aesthetic Objectives (AO) are also given for 26 chemical
or physical characteristic`;. Although they are not considered

-- - --- to -.be -health t ozardo j they may effect the publicsacre ~-_~~~~ p _ance
of drinking water.

There is no formal mechanism for public consultation or-
review of proposed drinking water guidelines prior to the
approval by the Conference of Deputy Ministers.

Because ambient water- serves as a source of drinking
water- for many Canadians in the Great .Lakes Basin, the need
to protect public water- supplies; is extremely important.
Under Annex 1 in the Great Lakes Water Quality Agreement.,
Specific Objectives for six persistent and non-persistent.
toxic substances are :Listed for the prot=ection of public
water- supplies. Of these chemicals listed„ ammonia is the
only chemical that has a Specific Objective in the GLt. QA but
has no numerical guideline in the Federal Drinking Water
Guideline. Although phenolic compounds have concentration
levels; for both the GL WQA and Drinking Water Guidelines,
higher- levels of phenolic compounds are permitted in the
Drinking Water- Guidelines than specified for taste and odor-
considerations in the GLWQA under Annex 1..

5.35 Ontario r)rink:incI Water- Objective

First published in 1969, the Ontario Dr-inking Water
Objectives have been revised periodically, with the most
current edition published in 1984. These objectives were
developed from the 1.977 Guidelines for Canadian Drinking
Welter Quality. Staff members from various divisions within
the Ministry of the Environment, Ministry of Health and
Ministry of Labour .reviewed the 1978 Federal guidelines
developed by the Federal -Provincial Subcommittee on Drinking
water-. There were no representatives of the public among
this group.

As in the Federal Drinking Water Guidelines, the Ontario
Drinking Water- Objectives consider- the chemical, physical,
microbiological and radioactivity characteristics of water
that can cause adverse health effects. Maximum Acceptable
Concentrations (MAC) have been established for 

.,O 
chemicals

related to health. The criteria used to establish a MAC for
each chemical was biased on documented allowable daily intake
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air, etc.) and gives a portion o~ what is considered 
allowable to drinking water. This portion is based on an 
average adult consuming 1.5 L pet- day. I·F the chemical 
substance is considered carcinogenic, the MAC is established 
based on a li~etime cancer risk o~ 1 in 100,000 or 1 in 
l, 009, OOOconsidet~_ing the avai lable tt-eatment tee hno logy, the 
·ani:\I"ytic.iiC-::mihhcids:-:-f;or:',:·detect ion and mu 1 t i -e:-:posure routes~ . ". " 

;.:~~:;=I::::~;;~:~I nter i mMa>: imLlm:'Acceptab le'Concentr at ions - ( I MPIC) have '.~"~;:;:-~;"-.~: -
- ~'-::~--b·e-e·n·-:~~~s··t-£·'t{ri~s}le·f.f·~:f:Qt"-·{5· chemical"s "tt-,at at-e eithet .. cQnsidet':ea~"~ 

_ potent_~ia}l'y . t."l_ar'.ll.~ul to human ,health or pt-esent a greater- than_ 
1 in 100~OOO li~etime cancer risk. 

Aesthetic Objectives (AD) are also given ~or 26 chemical 
or physical ·characteristics. Although they are not considered 

------ ----- to'be -health ha~zal'-'ds;;~-the\/ maye~fect the publics acceptance 
o~ drinking water. 

There is no formal mechanism for public consultation or 
review o~ proposed drinking water guidelines prior to the 
approval by the Conference of Deputy Ministers. 

Because ambient water serves as a source of drinking 
water for many Canadians in the Great Lakes Basin, the need 
to protect public water supplies is extremely important. 
Under Annex 1 in the Great Lakes Water Quality Agreement~ 
Speci~ic Objectives for six persistent and non-persistent 
toxic substances are listed ~or the protection of public 
water supplies. Of these chemicals listed, ammonia is the 
only chemical that has a Specific Objective in the GLWQA but 
has no numerical guideline in the Federal Drinking Water 
Guideline. Although phenolic compounds have concentration 
levels ~or both the GLWOA and Drinking Water Guidelines, 
higher levels of phenolic compounds are permitted in the 
Drinking Water Guidelines than specified for taste and odor 
considerations in the GLWGA under Annex 1. 

5.35 Qntario Drinking Water Objectives 

First published in 1968, the Ontario Drinking Water 
Objectives have been revised periodically, with the most 
current edition published in 1984. These objectives were 
developed ~rom the 1978 Guidelines for Canadian Drinking 
Water Quality. Sta~f members from various divisions within 
the Ministry of the Environment, Ministry of Health and 
Ministry of Labour .~eviewed the 1978 Federal guidelines 
developed by the Federal-Provincial Subcommittee on Drinking 
water. There were no representatives o~ the public among 
this gt-oup. 

As in the Federal Drinking Water Guidelines, the Ontario 
Drinking Water Objectives consider the chemical, physical, 
microbiological an~ radioactivity characteristics of water 
that can cause adverse health e~~ects. Maximum Acceptable 
Concentrat ions (MAC) have been est2.bl ished ~Ot- 30 chemicals 
related to health. The criteria used to establish a MAC ~or 

each chemical was based on documented allowable daily intake 



levels from all sources. Interim Manimum Acceptable
Concentrations (IMAC) have been established for PCBs and
Uranium. The criteria used to establish these levels was
based on the known chronic effects in laboratory animals but
no MAC had been ;.documented. h1a::imum Desirable Concentrationsu _

=(MDC3- have been ciiven"to -,I- parameters that are related 't6"''7-"1 -
_th aesthetac quaaitY - - -_ of water-. .-._

- A1thOUgh-there was no mechanism for public consultatidr:
and .part ici.pation--in--the, _development of _ the 1984 Ontario

-- Dri.nL-ring Water Objectives, .the Ministry n-F the Envir:onmen+-
has recently_ formed the Advisory Committee of Env ironn-ientaI

= _
Standards. -This 1 -member committee represents the public, ~
acEidemiat and _676 ironmental interest groups and provides a
non-governmental input in the objective setting process. The
Advisory Committee currently reviews all drinking !'mater"
objectives proposed for" Ontario.

Of the persistent. toxic s-ubstance~s in Anne:>: I of -the
GLWQA, ars cx_,nic, chromit_tm, selenium and flUoride have Specific
Objectives for the protection o-F public water supplies.
While th _se same chemicti=tls have MACs in the Ontario. Dririk.inq
Water- Objectives, the MAC for fluoride is twice as high as
+I-ie pec_ific Objective ii : the GLt..10P.i. Of the non-persistent
tcJ :ic substances give:-: Specific Objectives •For.. the protection
Of public water supplies in Annex I of the Gl._WQA.~tmrnc.~nia i=_.
the oni v substance that has no MAC- l "
phenolic compounds. are also permited in these dr"in-king water
objectives than are specified for taste and odor"
consi.der-atons in the GLWQ(-i.

6.!--1 S-oil and Sediment`

To date, -there are no Federal or F'r-ov:incial guidelines„
objectives or standards to pro•t'ect tine public health fr-or-f-1
environmental contaminants in soils or sediments. Meast_trtiable
concentrations of lead., MercUryl arsenic and r: 'varie'ty o'f-
pesticides are often f=ound in agricultural soils within the
Great Lab-:es Basin.

Although there :may be a minimal risl-: to human health by
direct contact with contaminated sediments, human health can
be indirectly impacted. Exposures to to :ic substances in the
sediment can resUlt-froffi consuming fish contaminated by the
b:ioaccUmulation of persistent toxic chemicals in the
sediment. Toxic chemicals can also re-enter the water
column and effect dr i nb-- i ng water- supplies by resuspending
contaminated sediments during dredging operations. Annex 14
of the GLWdA addressee the objectives and research programs
concerning contaminated sediments.

levels from all sources. Interim Manimum Acceptable 
Concentrations (IMAC) have been established for PCBs and 
Uranium. The criteria used to establish these levels was 
based on the known chronic effects in laboratory animals but 

.~;, ... ' 4_,-,no_ .MfiS: .. b.~c:I.~p~e!l.~~dC?c;y~ented. __ . Ma>: imum Desirable Concentt-pt ions 
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.... " . -- ':Alt-hough:ther-ewas no mechanism fot- public consultation 
_ .. and:pat-tiEipatio'n.,:in_J:he .development o·F. the 1984 Ontat-iD 

Drinking Wate~ Objectives,the Ministry of the Environment 
has recently formed the Advisory Committee o~ Environmental 

~ .. -.standat-ds •.. _.:Jhis12-membet- committee rept-esents the public, 
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non-governmental input in the objective setting process. The 
Advisory Committee currently reviews all drinking water 
objectives proposed for Ontario. 

Of the persistent toxic substances in Annex 1 of the 
GLWOA, arsenic, chromium, selenium and fluoride have Specific 
Objectives for the protection of public water supplies. 
While these same chemicals have MACs in the Ontario Drinking 
Water Objectives, the MAC for fluoride is twice as high as 
the Specific Objective in the GLWOA. Of the non-persistent 
toxic substances given Specific Objectives for the protection 
of public water supplies in Annex i of the GLWQA, ammonia is 
the only substance that has no MAC. Higher levels of 
phenolic compounds are also permited in these drinking water 
objectives than are specified for taste and odor 
consideratons in the GLWQA. 

6 .. (I :3gj:~ .iand §ediment<= 

To date, there are no Federal or Provincial guidelines, 
objectives or standards to protect the public health from 
environmental contaminants in soils or sediments. Measurable 
concentrations of lead, mercury, arsenic and a variety o~ 
pesticides are often ~ound in agricultural soils within the 
Great Lakes Basin. 

Although there may be a minimal risk to human health by 
direct contact with contaminated sediments, human health can 
be indirectly impacted. Exposures to toxic SUbstances in the 
sedi ment can t-esLll t -ft-om consLlm i ng fish cont.am i natecj by the 
bioaccumulation of persistent toxic chemicals in the 
sediment. Toxic chemicals can also re-enter the water 
column and effect drinking water supplies by resuspending 
contaminated sediments during dredging operations. Annex 14 
of the GLWOA addresses the objectives and research programs 
concerning contamiQated sediments. 
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7.0. Consumer Products

Under- the authority of the Hazardous Products Act, all
Canadian citizens are protected from hazardous products in
items other- than food, drugs, cosmetics or prsticides.
Evaluations are made by the Bureau of Chemical Hazards:; within
Health'and Welfare Canada to estimate health risks associated

--with the use -of hazardous products. If an_ . -- p" y product 
considered ̀ hazardoUsq -restricted use or removal is
recommended.

S.-O ---Monitoring and Surveillance of- Environmental
Contaminants

As r"ese Arch on t- he ure:_ continues, Lakes Ecosystem cot i nues, more
information is gained on the effect= various chemical
substances have on on -the environmi_nt well as human health.
Pol lutants that were once too .low to detect in the past ii-ire
nr.:1w implicated in causing .adverse ef=f(:~•cts :i11-1 MEM,7' Oiologi.cal
so ac les. In order to r-esr)ond to t hre 

"r
-a.L' e and of Fer_t

i elz=ttlonshlp between -the axosvtres -to pan"•.iironfr!entaI poIIutarii':=_
and adver a-e health, governmentsi,a•,e i.ns.ti.tuti=d vari':)US
ff-jonitoring and =_.L-Veillance procIrar:1s.lhest:- programs have
been created to -the exi—t...::tnce and maWnittude of -the
problems and tr"aci:: the methods used to tzontrol the pollut.son
probleirt. The following is a brief= description of the current
monitoring and -Surveillance programs in Car-ta:J.

:i. A i

ince 1~.70., the Federal and _'rovsnrza. _o vernmonts havei 
joined -f=orces in monitoring the r.i.r" gtwtali -ty ln, Canada. The
National Air" Pollution SLtrveillance (NAP'S) program monitors
the -Five ambient air- qualit,,T parameters t- hiat have Federal Air"
Cual it"/ Guidelines plus the con-tamin, ints lead:, sulfate and
nitrate on suspended particulate material. TI--le monitoring
sites are located across Canada in areas where the population
is greater- than 1(::)i*_'y-.)t=ir.?. In Ontario,, the Ministry of the
Environment operates the .stations and reports to !••GAPS.
Monthly and annual reports are released by NAPS.

The Long F.ange_"4"rans.port of Air- Polluta.n'Cs (LRTAP) is a
monitoring prografn that assesses the health risks posed by
airborn pollution and monitor= the programs instituted to
control the airborn pollutants on human health. This program
is under- the Monitoring and Criteria Division of Health and
Welfare Canada.

S. T Dr i nk: i nW Water

'There is no feders=il system: tic monitoring program for
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Under the authority o~ the Hazardous Products Act, all 
Canadian citizens are protected ~rom hazardous products in 
items other than ~ood, drugs, cosmetics or prsticides. 
Evaluations are made by the Bureau o~ Chemical Hazards within 
Heal !:h---andWel~areCanada to estimate health risks assoc iated 

'_~'_cw i th the useo~ hazardous pt-odLICtS. I ~ any pt-oduct is ecc: 

;:.-"-considet-ed -hazat-dol.ls, ·I""estt-icted use ell'" n,?(noval is 
t-ecommended . 

. ---- -=-8.0--Monitol·-ing ,-':!nd SLll"-veille,nce 0"\: Envit-onmental_ 
Conti:~mi nants 

As research on the Great Lakes Ecosystem continues~ more 
in~ormation is gained on the e~+ects various chemical 
substances have on the environment as well as human health. 
Pollutants that were once too low to detect in the past are 
now implicated in causing adverse e++ects in many biological 
spec ies. In 01'- det- tC:J t-espond to the "cause and e-ffect" 
relationship between the exosures to environmental pollutants 
and adverse health, governments have instituted various 
monitoring and surveillance programs. These programs have 
been created to define the existance and magnittude of the 
problems and track the methods used to control the pollution 
problem. The following is a brief description of the current 
monitoring and surveillance programs in Canada. 

Since 1970~ the Federal and Provincial Governments have 
joined +orces in monitoring the air quality in Canada. The 
National Air Pollution Shlrveillance (NAPS) program monitors 
the five ambient air quality parameters that have Federal Air 
Quality Guidelines plus the contaminants lead, sul+ate and 
nitrate on suspended particulate material. The monitoring 
sites are located across Canada in areas where the population 
is greater than 100,000. In Ontario, the Ministry o~ the 
Environment operates the stations and reports to NAPS. 
Monthly and annual reports are released by NAPS. 

The Long Pange_Transport o~ Air Pollutants (LRTAP) is a 
monitoring program that asseSSES the health risks posed by 
airborn pollution and monitors the programs instituted to 
control the airborn pollutants on human health. This program 
is under the Monitoring and Criteria Division o~ Health and 
Wel~cH-e Canada. 

There is no federal systematic monitoring program for 
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drinking water- in Canada. A Drinking Water- Surveillance
program exists in Ontario which monitors 75 of the 501
municipal drinking water- plants. This includes the intake,
treatment and distribution system that supplies water- to
consumers in Ontario. The information collected in this
surveillance program is supplied to Health and Welfare Canada
Monitoring ,;and -Cr it Division.

_-:78.4 Ambient Water-

- The surveillance and monitoring of ambient, open laI..e
water- is through an international program with

=`_7 r-espons.ibilites assigned to each country. For the Great
Lakes Huron, Surer-ior and Ontario, monitoring is conducted by
Environment Canada inland Waters iDirector-ate. Lakes Erie and
Michigan are monitored by US Environmental Protection Agency
in a similar manner-. All data collected is analyzed -for
trends and reported to scientists. Reports on the water
qua lit,,r of the Great Lakes are made through the International
Joint Commission Water- CJuality

8.5 I7o .d

Teter e is a compliance pr oar EUT-1 that- on; tors pest: c: des
in food but. I amt waitirig for the details. More to fol7.ow
here..

„ .y Cont rtant__ -in I l-imarl Ti=_=_ue-_

Measurlf-g the chemical substances in f-ooc{, air- and water
indicate 'the potential for hUffi an ._:.posurc=j to i_n`✓1ronTien'tal
contaminants. Measuring these saint e contaminants in the human
tissues provides a direct men.-tsure of how much bioaccumt_tlation
of to-ic chemi.cal=_ has taker; place.

Haman blood„ breast milk: and adipose tissue (fatty
tissue) usually contain the highest concentrations of
environmental contaminants. The amount of contaminant in the
tissue type or body fluid indicates the relative level of
contaminant the individual has been exposed to. Contaminants
that can be measured in the blood indicte a recent, acute
e,cposUre to the chemical. Measi..lr- ing contaminants in adipose
tissue on the other- hand, indicate a more constant, chronic
exposure that represents the historical exposures to these
contaminants. Levels of contaminants in breast mild:: not only
indicate the chronic exposure to environmental contaminants
but also the amount of toxic chemical nursing infants are
exposed to as well.'

To date, there is no routine monitoring or surveillance
program for- en'✓irons'fiental contaminants in human 'tissues at
t he Federal or Provincial level.

drinking water in Canada. A Drinking Water Surveillance 
program exists in Ontario which monitors 75 o~ the 501 
municipal drinking water plants. This includes the intake, 
treatment and distributi6n system that supplies water to 
consumel~s in Ontat-io. The in~OI'-mation collected in this 
surveillance program is supplied to Health and Wel~are Canada 

,;:~'~<;~~;~?';:;;!-:M,?_n t or:ing.,and i te t-i a D i vis ion ' .. ', -. ' " 
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-~8.4 Ambient Water 

The su~~eill~n~e ~ndmonitoring o~ ~mbient, open l~ke 
- watet- is tht-ough an intet-national Pt-ogt-am l<'Jith 
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Lakes Huron, Surerior and Ontario, monitoring is conducted by 
Environment Canada Inland Waters Directorate. Lakes Erie and 
Michigan are monitored by US Environmental Protection Agency 
in a similar manner. All data collected is analyzed ~or 
trends and reported to scientists. Reports on the water 
quality o~ the Great Lakes are made through the International 
Joint Commission Water Quality Board. 

There IS a compliance program that monitors pesticides 
in ~ood but I am waiting ~or the details. More to ~ollow 
hel'-e. 

Measurinq the chemical SUbstances in ~ood, air and water 
indicate the potential for hUman exposure to environmental 
contaminants. Measuring these same contaminants in the human 
tissues provides a direct measure o~ how much bioaccumulation 
of toxic chemicals has taken place. 

Human blood, breast milk and adipose tissue (fatty 
tissue) usually contain the highest concentrations o~ 
environmental contaminants. The amount o~ contaminant in the 
tissue type or body ~luid indicates the relative level o~ 

contaminant the individual has been exposed to. Contaminants 
that can be measure~ in the blood indicte a recent, acute 
exposure to the chemical. Measuring contaminants in adipose 
tissue, on the other hand, indicate a more constant, chronic 
exposure that represents the historical exposures to these 
contaminants. Levels o~ contaminants in breast milk not only 
indicate the chronic exposure to environmental contaminants 
but also the amount of toxic chemical nursing in~ants are 
exposed to as well: 

To date, there is no routine monitoring or surveillance 
program for environmental contaminants in human tissues at 
the Federal or Provincial level. 



10.0 Conclusions

....Over the last 20 .years numerous scientific studies have
r:. been conducted on _the ..:Great Lakes _Ecosystgm, crept .- :.;..wr~alth of information :.Yet., .because-this ci~,rnamic __ecos>~atem

is so complex;, -ansWerQto specific questionsrelating-_to -
- ._ ... en~iironment~~l ccntminar~ts and human. health -r-e~~~ain

`unanswered. --Canadian citizens within :the Great Lai::e='E~assn :
`"been and continue to be ̀ exposed .to :$any __env i ronmdnta l .-_. c_c;ntam malts through .the food, air- a:ater Inc! soil.: Thy: .

number of___tohc.-chemicals .found.-in the -t-issues=-of.wildli:fe as
All as humans has increased over the years. While there -
appears to be no significant trend in increased mortality in
Canadians living within the Great Lakes Basin, some risk to
the health exists. Health involves more than simply the
absence of disease, but also a state of physical, mental and
social well-being.

The role that the Federal and Provincial Governments
play in protecting public health is extensive. People look
to governments to not only control contaminants that are
released into the environment but reduce the source of these
toxic substances to protect their- Health and well-being.
Protecting human health through public health guidelines,
ob.jectives and standards is one method of control. Public
participation in the decision-making process of these
guidelines, objectives and standards will ensure protection
of the health of Canadians in the Great Lakes Bain.

.1
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~ell as humans has increased over the years. While therE 
appears to be no signi~icant trend in increased mortality in 
Canadians living within the Great Lakes Basin, some risk to 
the health exists. Health involves more than simply the 
absence 0+ disease, but also a state o-f physical, mental and 
social well-being. 

The role that the Federal and Provincial Governments 
play in protecting public health is extensive. People look 
to governments to not only control contaminants that are 
released into the environment but reduce the source o-f these 
toxic substances to protect their health and well-being. 
Protecting human health through public health guidelines, 
objectives and standards is one method o-f control. Public 
participation in the decision-making process o-f these 
guidelines, objectives and standards will ensure protection 
o~ the health of Canadians in the Great Lakes Basin. 
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