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Fublic Health Guidelines, Objectives and Standards for

Environmental Media in Canadian Great Lakes BRasin

“IntdeUction

. ,Thé“GreatiLakes Basin ecosystem 'is an extremely larqe
“and complex “system that incorporates the surrolnding 1mnd
~water, air and &ll living creatures. It is the great - '*'v
abundance of these natural resources that has attracted MQHQM
ppople to the Great Lakes and encouragead 1nmu5tr1m‘

-

“development -in the region. To date, over IZ million pemple_

—ef R Canada and the United States live within the Great Lakes —-

Basin, utilizing the natural resources on a daily basis. It
i this intense use and subseguent misuse of the water, land
and air which now threatensse the health and well-being of alil
creatures within the Great Lakes Basin.

In the =arly 19707s public attention was drawn to the
mary rivers, lakes and beaches polluted with evervthing from
industrial chemicals to human waste.  The water was fouled by
oil slicks, algal growths and dead Fish, leaving much of the
Grezat Lakes unfit for public wse. Since that time, great
effort has hesn made to clssn up the visible pullur M ZHILW
much more work is rneeded. Follutante continue to be emitted
irto the environment ard many of these chemical substances
remain, contaminating wildlife and threatening the health of
those who live in the Great Lakes Easin.

In an effort to protect the public rrom exposure to

oxic environmental pollutants, Federal and Frovincial
gDVErnmentg.have made commitments to identify pollutants and
patablish public health qu1dell @, objsctives and s=tandards.
In both Canada and the Urnited States, public health
guidelinses have heen Pc’&b ished for various environmental
contaminants in the Grest Lakes Basin. They have besn
created to help protect the general pubtlc +rom potential
health riske. Fublic health guidelines howaver, are often
difFicult to interpret and vague in the =1 jurisdiction. This
report serves as a vehicle to aid the public in its
understanding of the ernvironmental health guidelines,
objectives and standards currently in effect in Canada.
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1.0 Human Exposures to Envirommental Contaminante in the
Great Lakes Rasin

For pecple throughout the Great Lakes Basin, there is
concern not only about the environment but alsc 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 (carcinogens) in foods.

Thp=c concerns are legitimate in light of the mounting




cciermtific evidence that there are an increasing rnumber 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
S rgive adequate cause .for public health concern in the Great -
fie e LAKR S . a oS - - : T .

The sources of environmental pollutants can be natural
cas well as man—-made. —Natural scurces include smoke from ... ..

forest fires, wind-blown dust, metals that are naturally
cccurring in the earth’s crust or radiation. Man—made
nollutants may be either chemical elements or manufactured
chemical substances and can enter into the Great Lakes
ecosystem from industrial and municipal point sources, urban
and agricultural run-off or atmeospheric fallout.

1.2 Pathwavs and Routes

Humanrns are ewposed to environmental pollutants by a
variety of pathways and routes:

~ the food we esats
- the air we bresthe inbo owr lungs:

- the watsr we drink and come in contact wilh
recreational iv;

- the soil we come in contact withj
~ the consumesr products we use.

Aside from any cooupational exposure, the overall sxposures
to environmental contaminants are very compleyx and usually
involve many different contaminants at various levels ot
concentration.

Food is considered the largest contributor to the
environmental contaminants humans are exposed to. According
to recent estimates made by Health and Welfare Canada, 40-30%
of the environmental corntaminants humans are exposed to comes
from food. Food basket surveyvs conducted within the Great
Lakes Rasin region of Ontario have shown that most of the
food eaten by basin residents is grown cutside of the basin.
There is potential, however, for residents living within the



basin to be euposed to many environmental contaminants

through local food. FResearch 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 L kes fish and
‘wildlife have resulted from per515tent toxic chemicals”™
Zenterlng the water from industrial and muplclpal wastes nnd
from agricultural runoff. Although the level of the”
?env1:onmental contaminants in food may vary £rom 1ocat10n to .
;lDCatiohg the guartity and freguency. of consumption is
'important in dEtEleﬁlﬁg the total ewposure to environmental
cmntamlnant U

.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 airv. Outdoor air
pollution comes from a variety of sources, but the majority
comes from motor vehicles, industrial and public wbility
smokestacks and homes. The amcunt and toxicity of
contaminants breathed into the lungs may vary from day to
day, depending on the wesather conditions, the amount of
pollutant released and the relative location of the source.
Indoor air pollution usually comes from a bulld-up of smoke,
gassss oOF vapours, due te poor ventilation.

Humans are exposed to water pollutants by drinking the
water and by recreational contact with water. it has been
gstimated by Health and Welfare Canada that water accounts
for about 1% of the enviraonmental contaminants humans are
puposed 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 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 shkin
absorption of chemicals.

.24 Soil )

Exposure to contaminated soils is primarily a concern
for infants and small children who unintentionally eat soils
on toyvs and other cbiects. Soils in wban areas may have



high concentrations of lead due to leaded fuel use or an
industry associated with lead. Soile in the agricultural
areas may have increased concentrations of metals and
pesticides.

1.25 Consumer Prmducts

d1F+1cult tm determlne.
crafts materials, - Fabr1L
propellants to name mnlv a t‘ew.L ST T

0,3 Multi-Media Exposure

Because of all of the pathways humans are exposed to
environmental contaminante, 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 te guantify each
of the media’s contribution (fpod., air, water, soil and
consumer products! to the total human exposure. HAs a result,
exposure limits established in the health-based quidelines
for each media are based on the total exposuwre that is
‘conzidered acceptable or tolerable by health experts. By
utilizing this kind of approach, it is thought that a more
Fealistic attempt is made in estimating the health risks
associated with exposures to environmental contaminants in
foed, air, water and consumer products.

2.0 Health-Related Envirornmnental Legislation in Canads anc
Dutdv;

Both Federal and Frovincial legislation exists to ¢
protect not only the the envircnment of Canada but also the
health of Canadian citizens within the Great Lakes Basin.
Under Canada’s constitution, both the Federal and Frovincial
governments have responsibility to control environmental
contaminants, hazardous substances and haz ardous products.
Within both levels of government, formal legislation has been
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 Frov1mr1d1

governments and theé private sectors. Federal
re 5pmh51b111t1@= in environmental and human health protection
are hroad. Such responsibilities are included in the

administration of Federal legislation, the establishment of




guidelines and objectives for adoption and enforcement by the
Frovincial governments and providing scientific information
and data to Provincial govermments and the public.

The following is a brief summary of the Federal
environmental legislation that is public health-related.

-~ This legislation was passed in 1969 and it enables the
.. federal government to manage the water resources of Canada.
Environment Canada is primarily responsible for the —
administration of this act. By working with the provinces
through Federal-Frovincial adv150ry committess, this act

provides for scientific research, data collection, plamning =

and implementation of water management programs and
monitoring of water guality. While this act contains many
provisions for controlling contaminants in water, it also

promulgates the Guidelines For Camadian Drinking Water

Quality. . N ,
e
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.12 Canadian Er w(ionmpntm, Frotection Act

This compreé;ngive legislation was enacted in 1788 and
replaces the Environmental Contaminants act, the Clean Alr
Gt and the Goean Dumping Control Act.  This act strengthens
the Federal govermnment’s ability to prmtctt the environment
anmd human health from the effects of hoxic substances. Both
Ernvivronment Canada and Health and NelFer Canada are
responsible for asssssing the impact tovic substances have on
the environment and evaluating the effects these substances
have on human health From various @xposures. I+ 1er' iE
sufficient svidence that a chemical substance poses i
bRuman health, measures for control wWill) be enacted. The
cortrol measures may provide regulatiohs for releasing
contaminants into the environment or a bamn on the manufacture
ard use of the contamirant. Under this act, the Mational
Ambient Alr Quality Objectives are pnromulgated.

2.1% Fpood and Drugs Act

_ This legislation was initially enacted in 1920 to
cormtrol comtaminants in foods and drugs in order to preserve
and improve the product quality. Revised in 19535, the Food
and Drugs Act now provides control of toxic substances in
foods, druga,’cosmetics and medical devices. As & msans of
controlling these substances, maximum residue levels have
been established for more thanm 200 chemical substances in or
on food. The Health Protection Branch of Health and Welfare
Camada is responsible For assessing the health risks of
chemical substances in foods, based on the zowrces of human
ERPOSUrE.
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“ protects the fishing industry but aleo protects the

.
e - =

2.14 Fisheries Act

‘This legislation was enacted in 1939 and may be
considered the first environmentally oriented legislation 1n
Lanada. The act was established to protect commercial .
”TFlsuerles by prohibiting release of toxic substances’ qhtoaJL%
“water ‘itnhabited by fish. "As a result, this act not Dnly

. ..environment and, ultimately, public health through fish

consumption, The administration of this act is ﬁFlmmFlly bv/“phuﬂ

the Department of Fisheries and. Oceans. @C, A 3
¢ et of . %\
a 3(0/LM

Z.15  Atomic Energy Contrﬂ} Aot

This legislation, enacted in 19446 and revised in 1976,
deals with radipactive substances such as uranium and
plutonium. Under the authority of this act. the Atomic
Energy Control Board iz created to govern the development and
use of atomic energy. The board is also responsible for
controlling pollution that resulits from wrarmium mining and
nuclesr powar production plants, Radionuclides in drinking
water is a primary concern for public hesalth. ) TN

o
.16 Fest Cortrol Froducts Act Nefz{t vk@(w\-

This legislation was enacted in 1#&5 and is=s desianed to

Z
control products that are used for controlling pests.  Under 7

the authority of this act, all pesticides must be registered

before thsy can be wsed in Lm;ada, The Department of
Agriculture is primarvily responeible for the administration
of this act. Undesr this act, ths Pest Control Froducts

Feaulations are promulgated. The=se regulations control the
epecific use of products that directly or indirectly control

pests. ékNHM&ﬁ QL%M&LU1 di&i_gybuli/

2.17 Hazardous Froducts Act

This legislation was enacted in 1968 to protect
consumners from the advertising, sale and importation of
hazardous products. other than food, drugs, cosmetics or
pesticides. The Department of Consumer and Corporate Affairs
ig primarily responsible for the administration of this act.
The Bureau of Chemical Hazards within Health and Welfare
Canada assesses any chemical hazards or health risks
associated with consumer products. IFf a product is considered
to be a health hazard, a recommendation to limit or ban its
use iz made to the Minister of Consumer and Corporate
AfFairs. . '



associated with consumer products. I+ 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.

. ‘The Prmv1nc1a1 Governm@nts hdve JUFlSdlCtth var'thwl
“?ﬁ~town natural ‘resources and have power to enact legislation
’ “that protects the enviromnment as well as public health.
. buidelines and objectives promulgated by the Fedsral .
:QGovernmEPt to protect public health may be adopted as 1eqally
binding standards by the Frovincial Government. Objectives,
guidelines or standards that are more restrictive than those
ectablished by the Federal Government, however, mav be
created by the Frovincial Governments and promulgated within
the Frovince. The following is a brief summary of the
Ontario environmental legislatiorn that is public
fiealth-related.

’_x"'\ iy

P Untarig WMater Resources Act

This legislation, enacted in 19346 and revissd in 1980,
provides for the management of water resources in the
province of Ontaridg. Such management includes the control of
chemical, bacteriological and physical pollutants in surface
and ground water. Ths Ministry of the Environment is
primarily responsible for the administration of this act.
Under the Ontarigo Water F“*uUrC°= fdoct, the document titled
"Water Management - Goals, Folicies, Objectives and
Implementation Frocedures” was created in 1978, and later
revised in 15984, This document not only ocutlines the
management programs for suwrface and ground water, but also
provides the Frovincial Water Quality Objectives and the
Ontario Drinking Water Guality Ohjectives.

L T e R

2.22 Environmental Frotection Act

This legislation was enacted in 1971 and provides
Orntarioc with the duthoxlty to protect and conserve the
rnatural 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 Follution Control Regulations and
the Ambient Alr Guality Criteria Kegulations.

MIShA —
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—spread of disease. and_the promotion and protection: of . health.
hUnder the authorlty ofF the‘act,‘local boards of . health;are,

Lo T D

.27 Health Frotection and Promotion Act

Enacted in 1983, this legislation provides for the
organization and deliVery of public health programs and
services in Ontario. This includes the prevention of the

empowered to ensure “that“levels of. health protectlon “and.

health promotion are provided. Public health goals have been

“pstablished by the Ministry of Health. Among these goals is a
‘Mealth Environment Goal which states that "...people will be

" ‘protected from adverse health consequences of exposure to
;;L;to ic, hazardous substances and cmnditions;in"homeé,'public,“fm.

places and the workplace. Frograms that contribute toward
achieving this environment goal are the food safety program
and the water safety program.

2.24 FPesticides fct

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 Enviromnment is primarily
resporsible for the administration of this act and its
regulations. Under the authority of the act, the Minister
may investigate problems, conduct research, provide
educaticnal programs and public information that is related
to the application and use of pesticides in controlling
pests.

Z.0  Ermvironmental Contaminantes in the Grest Lakes HBasin

One of the basic reguirements in assessing the guality
of the snvironment is identifving 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 Hasin. Btudies 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 envircnment 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




the potential adverse human health effects that results from
long—term exposures to centaminants in drinking water, food,
air and soil. PBecause 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 buman health. - As a result, many-
115t= ‘of_chemical substances have been made to help Focu= the
priority of governmental agencies in thp1r5resé5kch ON . s
environmental contaminants. ST
""" ~The following is & brief summary DF the aLt1VP lists D+'~--‘
env1ronmental contaminants. Each list describes the reason

+Dr the creation of the list and the type DF chemicals that

Care included -on the list. e i '

H

.1 Frigrity Substances List
Ly — . L

The 20 chemicals that comprise this list were selected
in 19288 by an advisory panel to the Ministere of Environment
Canada and Health arnd Welfare Canada, under the authority of
the Canadian Environmental Frotection Act The chemicals
that were selected were bassd on their +DA1city to humans,
their persistence in the environment, how widely spread over
& geagraphic area, their ability to bicaccumulate and their
potential for human exposure. The puwrpose of this list is to
vatematically incorporate these 29 chemicals into the
ked' al environmental assessment and protection programs.
Onee thess chemicals are included into these programe, they
can also be used for regulatory action. It is the
regponsiblility of both the Federal and Frovincial governments
to utilize this list in envivornmental and public health
protection. PFublic consultation and participation in
reviewing the status of this list is invited svery bwo yvears
and wpdating is recommended every o vears by the advxaorw

panel. Fvsr doctmentf Lnovad on dioyinss dtbffmzofwm
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2.2 11 Fersicte

st "Critical® Pollutants Li

rf

t

m

This list of 11 chemical substances was established in
198% by the Internaticnal Joint Commission Great Lakes Water
Guality RBoard. The list includes PCBs. TCDD (diox=in), TCDF
{Furam), Mires, Benzo(alpyrene, Hexachlorobenzene, DDT,
Dieldrin, Toxaphene, Mercury and Alkylated Lead. The criteria
used in selecting these pollutants was based on the
pollutant’s ability to bicaccumulate in living organisms, to
biomagnify in living organisms and to persist at levels that
excesd the current water quality objectives for the Great
Lakes, as determined in the Great Lakes Water OQuality
fgreement. 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 Beoard of the IJC.
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F.3 bBreat Lakes Water Buality Aogreement af 1978 as amended
by FProtocol, 1987 Annex 1

Annex 1 of the Great Lakes Water Guality Agreement
includes a list of organic and inorganic persistent toxic
substances and specific numerical cbjectives faor:these ~
substances. ‘These specific.objectives are considered ths
minimum levels of water quality desired for the Great Lakes =~
waters. However, they are not meant to conflict with maore
T stringent goals such as zero discharge. The criteria for 777
"selecting these substances was based on the direct
) relationship between the pollutant and adverse effects on the
»ng;mostssensitivs use.  "The mechanisms for..review-and updating -

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 (I1JC)

]
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w4 breat Lakes Water Guality Agreement Annex 1 L3
Substances (198%) Draft

i

t

fe part of the Specific Objectives Feview Frocess of the
Great Lakes Water Quality Agresment (GBLWEAY, the Canadian and
United States Governments are reguired to compile an
maintain three liste of chemical substances. By oreating
these listes, the cobijsctive te identify envirormental
poliuvtants and their toxic effects can be achieved. The
chemicals on the three lists are selected on fthe baszsis of

oo

their presence in the Great Lakes Basin and their toxicity to
agquatic, animal or buman 1ife.  The purpoze of the lists is
tarnces that pressnt a real or

to categorize chemical subs
potential hazard to ths OGreat Lakes ecosystem. To compile
thess lists, the chemical substances were initially contained
on one of three older lists. The older, "working” lists were
the 1786 Working List of Chemicals in the Gresat Lakes Basin.
the Ontarico MISA Effluent Monitoring Database and the
superfund Toxics REelesse Inventory Database. PFublic comment
and review has been solicited for these listes of chemical
substances by reguest of the Binationgl Objectives
Development Committee of the IJC.

Z.41 List No. 1 (Fresent and Toxic)

The 177 chemicals on this list are cwrrently present
gither in the water, sediment or biota of the Great Lakes.
Based 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 GLWGA. The Specific Ubjectives

10



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;4;. Llst No.- (Present and. Potentlally TD i¢>- R

RN fThe 08 chem1Cﬁle on +h1= list are currently preeenL e
elther in the wdterq sediment or biota of the Great Lakes.
Hased on laborafolv or field studies, these chemicals are
considered to have the potential to be acutely or chronically
toxic to aguatic, animal or human life. These substances are
‘also candidates for additional towicological studies and any
one of these chemical substance may be moved to List Mo, 1 if
found to cause acute or chronic toxicitvy.

F.4% List Ne., I (Potentially Fresent and Toxic)

This list of 184 chemicals is considered to have the
potential for being discharged into the Great Lakes System,
but have not been detected in any environmental sample.

Based on laboratory and field studies, thess chemicals have
demonstrated either acute or chronic toxici*y im agquatic or
animal life and are considered to be toxic to human life. The
chemical substances on thie liget are candidates for
additional monitoring within the Great lLakes svstem. I+ they
rare detected by such monitoring., these chemicals will pe
moved to List Mo. 1.

77MSA ks —EMPPL

e Detesction of Chemical Substanc

Ht

e

In the past, the ability to measws or even detect
extremely low concentrations of environmental contaminants
was very difficult. Today many technical advances and
refinements have been made in the analvysis 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 fthe smallest
gquantity o+ concentration of a chemical substance that an
analytical method will show & recognizable positive response.
As the instrumentation used in chemical armalvysis becomes more
sophisticated, chemicals that were considered non-detectable
in environmental samples 10 years ago are now being detected
and even measured (gquantified). It should be roted that the
term “detection limit® is not the same as the term
"guantifiable limi€® ., The limit of guantification may be
defined as the smallest guantity or concentration of a
chemical substance that can be measured in an environmental
zample.



When contaminants are measured in environmental samples,
it is important to understand how they are expressed and what
they mean. Fart per million (ppm), part per billion (ppb)
~and part per trillion (ppt) are the most commonly used termC
to express very small amounts of contaminants in
envirommental samples. These terms are measures of the
concentration of one material -in a larger amount of another:
material, for example the weight of a toxric chem1cal in a: L
Enown weight_ of food. Contaminants are usually expressed as -
concentrations rather than amounts so they can easily be
“‘rompared to different environmental 51tuat1onbg such as ppm
“im water and fish. '

In terms of the human health eFFecLu of tox
substances, the amount of exposure (or dose) tanth9~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.
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Environmentsl Contaminant:
ement and Management

izks to Human Healths
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Over the past 20 vears, there has been an increasing
concern about the protection of public health from
ernvirenmental contaminants. The roots of these concsrng
began in the workplaces, where exposures to certailn hazardous
chemical substances were directly related to health problems
in employees. The knowledge that was gained from
cooupational edposure to chemical cartamlndntr led to the
development of guidelinegs and Staﬂdml de designed to protect
the health of workers suxposesd to harzardous chemicals.  Many
of the chemical contaminants %Dunf in the enviromment today
are the same chemicals considered hazardous in the workplace.
fs a result, there has been a desire by the public to have .
health protection from envirommental contaminants.
Transferring the knowledge and information gained from
occupational exposure to enviromnmental exposuwre iz far from
easy. There are many more variables to consider with

wposure to environmental contaminants. In order to determine
the actual health risk associated wlth environmental
contaminants, several consideraticons must be made. These
include the presence of the toxic substance, the amount or
dozss of toric substance or the age and sex of those exposesd,
to name only a few. Frocedures 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
eztablished. The development of a multi-stage process of
risk assessment and risk management has bheen instituted by
the Health Frotection Branch of the Ugpartment of Heslth and
Welfare.

s



4.1 FRisk Assessment

‘Risk assessment includes two areas of assessing health
harards. These areas are termed "risk analysis® and “option
cevaluation®.

Analysis —=. b -

LA 11 Risk

o S Risk analysis involves both the identification of a
Tt ovttoxic substance (hazard identification) "and the estimation of

how great the risk is to humans (risk estimate). '

Hazard identification iz based on studies of human

~populations known to be exposed to a certain-chemical -
substance (epidemiology) or on studies of laboratery animals
experimentally exposed to the toxic chemical. To identify an
gnvironmental hazard, all of the scientific data concerning
the toxic chemical is reviewsd in determining whether an
adverse health effect can result from exposure to the towxic
chemical.

FRisk sstimate includes wnderstanding the amount of
chemical that is known to produce an unwanted health effect
{dose-responeg) and the likelihoeod that humans will be
exposed to the toxic chemical (exposure potentiall.
Dose—-response estimates for humans exposed to environmental
contaminants are usually determined from long-term, low dose
ichronic toxicity) studies on laboratory animals. By
determining a no-chservable-adverse~effect-level (NOAEL) in
test animals, & “satfe’ exposure level for human exposure can
usually be inferred. The frequency of exposure and length of
time humane are likely to be exposed to a toxic chemical must
alsn be determined. Differences in population groups — such
a= children or pregnant women -~ must be considered in N
gvaluating the syposure potential of an environmental hazard.

4,12 Option Evaluation

When the risk of being exposured to a chemical substance
is considered to be significant, all of the various courses
of action for control are considered {(development of options)
and reviewed to determine their likelihood of being
dimplemented (option analysis).

Options that are developed to minimize the risk of
exposure to a hazardous chemical may be non-regulatory, which
includes such things as advertising to persuade people to
avoid the rigk ( i.e., anti-smcking ads). Or, such options
may be regulatory, which may involve legislation to control
the use of a chemical substance or prohibit the use of the
chemical.

The options tHat are recommended are then analyzed by
considering the benefits and drawbacks of each one. The area
of option analysis weighs such matters as the health risk
versus the health bernefit of a chemical substance, or the



perception the public has about the risk.

4.2 Risk Management

In determining a management program for an environmental
hazard, the be5t~0ption For control . is decided upen .and. then
1mplemen+ed _After 1mplementat1c::f1q the CDntrDI Dptan-lS'
mDnltDer and evaluated S = R L ~
‘There are varlnuc'apprnache= in maPinq a dECiSiDn th.

nvolve “the health Fisk, =uch as Lnown cancer cau51ng mqentq
}Dr may include the best available control technology to
o sreduce the risk. - From a general.public health_perspective,
the decisions to manage envirommental risks has been by
establishing guidelines, objectives and standards.

Fublic health guidelines are usually defined as
recommended rnumerical concentrations {or sometimes narvative
statements) of an chemical substance that should not be
exceeded in order to safeguard and maintain the genera
public®s health. Fublic health pbijectives are defined as
mumerical concentrations or narrative statemente that have
been determined to be the mavimum concentration of a chemical
substance that can be allowed to support and protect the
gengral public hesalth. Neither guidelines or ohiectives are
enforcable by law. Fublic health standards are defined as
numerical concentrations of Ch@mlCﬁl substances that are
enforcable by law.

Once a management program is
monitoring activities carm be ins
gffectiveness of the option s=le

g in place, surveillance and
tituted to determine the
cted and whether goals are
rd

beirng met. Open communication a public participation in
evaluating the management programs of environmental
contaminants is arn important part of the success of ricghk

management. FPublic participation in this advisory process,
howaver, iz limited. There is a critical need for the public
to be informed of the ervironmental health guidelines,
chisctives 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
advigory roles,

.0 Heslth-Based Eulﬂel1Pm=xCbg@ct1vea/5tandard5 in the
breat Lakes Rasin

Both Federal and Provincial governments within the Great
lLakes Basin have establicshed guidelines, objectives and
standards for environmental contaminants in food, water and
air. They have been made to protect human health. Many ot
these objectives and guidelines have been established by
Tadvisory committees” that review the appropriate scientific
data and make recommentations concerning chemical substances



in the food, air, water and consumer products. Although
public participation in the decision—-making process iz a
critical step in understanding and accepting a guideline or
objective, it is often overloocked. The following section is
a”summary of the current health-based guidelines, objectives
“and standards for the var1ou5 environmental media in the

‘Great Lakes Basin. S Within 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 -
rareas where the public can participate in the development and
review piocmss. The relationship of the guideline or
objective to tha Great Lakes Water Guality Agreement is also
discussed.

3.10  Foaod

As noted earlier, focod contributes the greatest portion
of environmental centaminants that humans are euposed to. In
light of this fact, protecting food from either direct or
indirect contamination is a2 primary concern. Various food
hasket surveys have determined that the food that is consumed
in the Great Lakesz Rasin is grown both outside and within the
basin. Froducts such as dairy, meat and Fish contain the
majority of the environmental contaminants bumans in the
baein are euposed to.

S.11 Commercial Food

i

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

The Health Frotection 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 guantity of undesirable
chemical contaminant that an adult can consume on a daily
basiz, over a lifetime, with no adverse health effect. The
Frobable Daily Intake (FDI) is determined next. This is the
quantity of undesivable chemical contaminamt that an adult
consumas from all sources, such as the air,, the drinking
water or other foods. When the Tolerable and Frobable Daily
Intake levels for a chemical contaminant are determined, the
maximum guantity of the chemical contaminant in food can be
made. This Maximum Fesidue Limit (MRL) is made by the



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,
veqptable= and dairy produ;ts.ﬂ An additional 143

g&lcultur al chemlcalsrhave been listed in the Fegulat1ons
“indhich the chemical” may not exceed 0.1 part per million =
 Gﬁém)." The MRLs for contaminants are legally enforcable
Cthroughout Canada. If the MRL for a particular chemical

—gubhstance in food is exceeded, the Health Frotecticn Branch.

ig authorized to take corrective action by controlling the
~twod that contains the toxic substance. _

T Buidelines, rather than MRELs, have been established for
the environmental contaminants FCBs and mercury in food.
These guidelines are not legally enforcable under the
Fegulations of the Food and Drugs act. IF levels of FCE or
mercury in food are greater than the gu1d@71nuﬂq limited
regulatory action cam be exercised.

The guideline levels for FCBs in the edible portions . of

Fish are currently set at 2.0 ppm.  This is 10 times higher
than the FCE levels in meat and 4 times higher than the
levels in poultry. Fish may also contain 20 parte per
trillion {(ppt) or less of the chemical dioxin (TCDDY.  &11

other foods do not allow any le»el of TCDD.

The current MELs sstablished in the Feod and Drugs
Fequlations 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 cam only be made - after
the recommendation ie made by Health and Welfare erada pe]
the Governor in Council. Public comments are solicited by
notification in the Canada Garstts,

In an effort to protect Humand that consume fish caught
in the bGreat Lakes Basin, Lhe Breat Lakes Water Guality
Agreement (GLWEAY has established DbJCCtlJP= for 4 pesticides
in the edible portions of fish, These pesticides are
Aldrin/Dieldrin, Endrin, Heptachlor/Heptachlor Epoxide and
Lindane with concertration limits at 0.3 ppm. These same
pesticides, however, do not have MRLs established for fish in
the Regulations of tje Food and Drugs act. The only MREL
established for fish is DDT &t 5.0 ppm and TCDBD at 20 opt.

_ The GLWEA has alsc established specific objectives for
FCBs at 0.1 ppm and-mercury dt 2.5 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 GLWEA level for whole fish. The FCRE guidelines for
edible portions of ,fish, however, are 20 times higher in the
Fegulations than the GLWOA level for whole fish.

e



_sportFlsh oF wildlif

_to FCBS, pesticides, mercury and lead.

S.12 Sportfish and Wildlife

There are no federal regulations within the Food and
-Dirugs Act that govern the levels of any contaminants .in
=, _Yet, there have been numerou=:=tudles
1dent1ry1ng CDﬁtamlﬁthd Fish and wildlife with the Great .
Lakes 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 increases human exposure

e

Eating Ontarig Sport Fish
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Within the Frovince of Ontario, the Mimistry of the
Environment and the Ministry of Natural Resources puidlish a
vearly guide for consumers of sport fish. This guide  is
designed to give specific infaormation or which species of
“ieh are safe to eat when caught at specific locations within
Untaric. Advice ie alsc given an the amount of fish that can
z sately saten without undue risk or harm. Specific
recomnendations are given for children and pregnant women.

The criteria used in developing these guidelines are
bazed 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 Frotection
Branch of Health Welfare Canada. The contaminante that ars
of concern are those that bicacocumulate in the +at of fich.
This includes meroury, FCHBs, Mirew {a pesticide not used in
Canada, but used in the US) DDT, TCOD idiowint, pesticides
and metals Festricted consumption of fich is based on
mercury pr91= greater than 0.3 ppm or the presence of one or
more organic contaminants at levels greater than the federa]
maximum residue levels.

There is no formal mechanism for public participation in
the sport fish monitoring program. Fublic 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 suggesticns and concerns are considered by the
Water Fesouwrces Branch of the Ministry of the Environment.

In the Specific Objectives of fnnex 1 of the GLWOA,
mercury should not exceed 0.5 ppm for whole fish., This level
was established to protect aguatic 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 skinltess fillet of fish. '

o



J.2 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
ontain gases, vapors or.particulates that have harmful o
Substances attached t6 them.jﬂﬁmblent air is the air. that
’surrounda us every . dayn Within the Great Lakes Rasin there
“are Federal @&ir Quality Dbject1ves and Frovincial Air DUdllty
Standards that protart human health.

5,21 National ﬁmblpnt Alr Guallty ﬂbjpctl

There are five air contaminants that the Federal
GBovernment has established three ranges of objectives within

Canada. These Ffive contaminants are SBulfur Dioxide (SEE)"

Suspended Farticulate Matter (FM)Y, Carbon Monoxide (CT0O),
Ozone (Uzx) and Nitrogen Diowide (MOz).

The three objective ranges are "desirable", "acceptable
ard "tolerable". The desirable range is the lowest level of
the three objective ranges and ie considered to be the long
term goal for Canadiam ambient air guality. To achieve this
level, stringent control technology would be required by all
generatore of air peollutants. The acceptable range is the
level that the alr contaminant is considered neceaadry to
protect the soil, water, vegetation, animals and humans from
any adverse effects. The tolerable level is the highest

level of air contaminant that can be allowed without risbking
Chuman health, Concentrations gresater than this level ars
considered to be a danger to healthu Thesse ranges of air
contaminants have no legal authority and are not enforcable
by the Federal Government. They mﬁy, howsver, be promulgated

as legal standards by the Frovinces. Ontaric includes the
five air contaminants as part of their air guality standards.

The ambient air objectives were originally developed by
the Federal-Provincial Committee an Air Follution and a
Subcommittes on Air Quality Objectives. The criteria used in
ecztablishing 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 owides and
sugpended particulates were based solely on the undeszirable
health effects to humans at higher levels.

Since 1271, there have been name changes and
-organizational restructuring of the air guality committees.
The current committee responsible for ambient air objectives
is the Federal-Frovincial Advisory Committee on Air GQuality.
This committee is made up of various governmental
representatives from both the Federal and Provincial
governmentse based on their ability and interest in air
contaminants. This advisory committes is rerpon ible to the
Canadian Council of the Ministers of the Environment (CCME),
who make the final approval of any air guality objiective,




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

In Annex 13 of the Great Lale= Water Quality Agreement
(GLWAA) airborne toxic substances are addressed. This is an
effort to better understand the scurces, pathways and effects

.. touic Substances,:parg;gularly persistent ~tox i;;substances,
_ _havE on human health by ‘agquatic. EXpoOsuUre. . ...

OFf the fivezair

pollutants in the natlonai.amblent air o

quality Dbjectlvus. only nltrogen dioxide is listed among the

‘hazardous polluting substances in appendix 1 of the GLWOA. -

Mitrogen dioxides usually res ult from combustion, such as in

motor vehicles and municipal incinerators. Mitrogen diowide

iz easily converted to an.acid which contributes to acid
“A1r. '

S.22 Air Follution Control REegulation 308

Under Ontario’s Air Follution Control Fenu]ﬂt1UP 508,
standards have been set for 100 air contamimants.  These
standards are the maximum concentration levels for an air
contaminant that are legally sllowed in Ontario. Although
the Ministry of the Enviromnment is primarily v sponsible for
the administration of the &ir Follution Control Regulationsq

the Environmental £ir Standards Setting Committee (EASSD) is
responsible for establishing the standards., Th1L committes ig
comprised of 9 - 1Z members from variocue governmenta

departmente within Ontaric, including Labour, Health and
Environment., There are no members representing the public on
this committes. Currently, thers is no formal means For
public comment on the review of the existing standards or
development of new standards.

The levels established for 0% of the air contaminant
are based on human heslth criteria. The levels for 24% DF
the contaminants were based on odor and Z6% based on damage
to vegetation, corrosion to structures, soiling impairment of
vigion or suspended particulates The five air contaminants
that are listed in the Mational Air Ouality 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 100 standards established in
Kegulation 208, the EASSC has further identified 200 air
contaminants which &re set as interim standards, tentative
standards, guidelines or provisional gu1dellne~, The
significance and effect these contaminants have on human
health through agquatic exposure routes (drinking water or
fish consumption) are not defined or determined. The
proposed Clean Air Frogram of the Ontario Ministry of the
Environment includes a system to classify air contaminants
according to their potential to impact the environment and
human health. If this proposal is adopted there will be a
greater etfort by the Frovince to support Anrex 15 in the
GL.WGA.




5,2% Guidelines for Indogor &ir Qual{ti

‘Az 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 tD thece concerns

These guldellnes were prepared by

the request of the Federal-Frovincial Advisory Committee on
“Environmental and ‘Occupational Health. “The working group is =
'CDmpDFed of interested governmental representatives from
various departments within the provinces and a representative

“thp Federal Fro#1ncié1 wDr¥1nq Group on Indeoor Air GQuality at;->3  ;

fFrom Health: and-Welfare Canada..—There are No members ..o o ..

repre:entlng the public on this committee.

The Indeoor Air BGuidelines were developed to improve the
air guality in homes and residences. They have no legal
authority within Canada and are not enforcable by law. While
the guidelines and recommendations are intended to protect
the general population, particularly sensitive people, such
ag the very young or those with chronic lung dissase, may not
be protected. '

In preparing these guidelines, three groups of
contaminants were identified. Thevy are (1) the
non-carcinogenic substances that are known to cause adverse
health effects, (2 the cqrc1nrnwn1c sutbstances and (3) the
substances that can be sasily controlled or anly have
potential for adverse health effects.

The group of cortaminants listed as non-carcinogenic
=nb5tam"e= are carbon monoxide, nitrogern dioxide, czone,

articulate maetter, sulphbuw digxide, carbon dimxiumﬂ
& Jehvdec and water vapouwr. It showld be noted that the
First five of these pollutants are the same air pollutants
1i in the Mational Ambient Air Guality Objiectives. The

ia used in establishing the indoor air guidelines for

these substances was From animal laboratory data, clinical
studies and gpidemiological studies. This data was then uzed
to determine the 1awemt—ﬁb=evab7Equverse~eFFect*1@vel far
gach air pollutant. Safety factore were applied to
accomodate differences in studies and animal species studied.
As a result, two exposurs ranges have been established for
the non-carcinegenic air pollutants: the Acceptable Lang
Term Exposure Range (ALTER) and the Acceptable Short Term
Exposure Range (ASTER?.

Formaldehyde and radon are the twoe substances in the
‘carcinogenic substances’ group with guideline levels.
Theoretically, there may be no acceptable level of euxposure
to a known carcinogen. Fractically 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. FRadon has enly an action level listed. This

20



level was determinsd by the Federal-Frovincial Subcommittee
on Radiation Surveillance.

Fecommendations to reduce exposures to biological
agents, chlorinated hydrocarbons, fibrous materiale, lead,
pest control products, polycyclic aromatic hydrocarbons,
aerosols and tobacco smoke are also given. There are no
;spechlc guldell e"evels given for these contamlnants.

' o "‘e»FDr publlc consultatlon

e, mes Water L
Ferhaps the greatest collection of scisntific data on
environmental contaminants in the Great Lakes Rasin is on
water. Mach time, effort and monevy has been spent on

undersztanding the scources, distribution and fate of rumerous
grnviranmental pollutants that enter the water Historically,
public health concerns have centered arcund Lhe bacteria
levels in water. Today, however, Canadians are also
concerned abouwt the organic and inorganic contaminants that
atfect the guality of water for reoreational use as well as
For consumption.

i

Z.31.  Buid

i

lnes for Canadian Recreational Water Oualitsy

First publiehed in 1982 and currently under revision,
the buidelines for Canadian Recreational Water Quality were
developed by a Federal-Frovincial Working Groun on
Fecreational Water Guality. This Working Group was formed at
the reguest of the Federal-FProvincial Advisory Committee on
Environmental and Occupational Health., The Working Group is
comprised of representatives from 8 provinces and one
representative each from Environment Canada 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 recreaticnal 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 assthetic and nuisance
rconditions that affect water guality. The GBuidelines for
Canadian Drinking Water Ouality have no legal authority and
are not enforceable by law. They have been established to
s@rve as a guide for the Frovinces 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 develon these guidelines was based
on the health hazards that can be transmitted by recreaticnal

antact with water. In determining these health hazards,

or "L



sanitary surveys, epidemiclogical 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 coliform
bacteria in fresh water. Tests for pathogenic organisms such
as Staphylococcus aureus, Shigella. Salmonella, Giardia or

,_v1ruses are determlned when illness has been reported or when

bacterla show a continuous health ha*ard,

're no.limits recommended - FDF these pathogenic

;olganlcms.m The qu1dellne= discus the description,

pathogenicity and occurance Ao+vthu59'pathagen5 in

recreational water.

Fhyzical and chemical characteristics of water are also’

.discussed.  This includes the pH, temperature, turbidity and
presence of chemicals. Although it is krnown that certain

chemicals can be absorbesd through the skin, there is no
indication by Health and Melfare Carnada that such chemicals
ernigt at levels that would pose a health hazard.

There is no mechanism for public consultaticon or
parti 1pmtlon in the development or reveiw of these
guidelinss. ’

THP Specific Objectives in Annex | of the Great Lakes
Water Guality Agreement states that "Waters used for body
contact recreation activities should be substartially frese
from bacteria, funge, or viruses that produce....human

lagases and infesctions." The Guidelines For Eanadian
Fecreational Hater uuallty compliment the microbiclogi
ohijectives in the GLWEA.

i
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e 3% Frovincial Mater Quality Ohiectives

Established in 1978 as part of the overall water
management program of Ontaric, the Frov1nc1al Water Guality
Objectives are narrative and numerical cencentrations for 27
water parameters to protect aguatic life, human consumers of
figh and recreational use. The parameters include organic
sttbstances, heavy metals and phvsical characteristics and
reprezent 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 guality objectives and standards
created by the Water OQuality Objectives Subcommities of the
International Joint Commission and the U.3. Environmental
Frotection Agency. The Frovincial Water OQuality Objectives
were adopted from the information obtained from these two
agencies.

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

g



or assimulation of the waste.

The criteria used in establishing the objisctives 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 faor local
health authorities to use during surveillance or to confirm a
”health ha ard . R B s
" = no " mech n1=m>Forapub11c part1c1pat10n in the ,
review.of.currentiobjec ive :or tabllchmnhf of - new wa%eri_fhm‘”

guality objectives
The Fro»1nc1al Water_ Buqlty Objiectives compliment—the
Mlcrubloloq1c 1 Object1v9~ of @Arnex 1 of the GLWAA.

RRY Gu1de‘1n?5 for Canadian Drinking Water Quality

Federal guidelines for drinking water were mriginally
pstablished in 19468. Since that time, the drinking water
giidelines have been revised and updated on a continuing
hasis with the 4th edition to the Guidelines for Canadian
Drinking Water Quality published in 198%. The
Faederal-Frovincial Subcommittes on Drinking Water iz
responsibkle for reviewing and updating the guidelines. Thig
subcommittes is composed of qovpvnmentml representatives From

each Frovince or Territory. Fedesral representatives from
Health and Welfare Canada and unv1ronment Canada., There are

no members representing the public on this subcommittes.
Thie caommittes is responsible to the Federal-Frovincial

fAdvisory Committes on Environmental and Occupational Hzalth,
who in tern, advises the Conference of Deputy Ministers of
Health on all matters of drinking water.

The Guidelnes for Canadian Drinking Nate; Guality apply
to all dr1n¥;nq water supplies in Canada, both public and
private. They are not, however, enforcable by law as they

stand alone. Froviding legally enforcable drinking water
standarde is considered a Frovincial responsibility. Only
the Frovinces Albertas and Buebsc have such legally enforcable
drinking water standards

The guidelines thmt 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
for the substance to be toxic to humans or effect the
aesthetic guality of drinking water.

In the 1989 Guidelines, Maximum Acceptable
Concentrations (MAC) have besn established for 49 chemicals
in drinking water. These chemicals are either known or are
suspected to cause adverse human health effects. The MAC is=
based on the carcinogenicity of the chemical. I+ the
chemical is considered non-carcinogenic, data obtained from
chemical ewposure to laboratory animals is used in
determining an Acceptable Daily Intake (ADI) level. The ADI
takes into consideration all sources of the chemical (Food,

R e
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. 1,000,000 CDn51der1ng the available treatment technology, the
Tanalytical f P
Interim Max imum Acceptable Concentrations {IMAC) have ST
“been estat S
_po%entlally harmFul to human health or present a greater than .

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 dav. If the chemical
substance is considered carcinocgenic, the MAC ie established
based on & lifetime cancer risk of 1 in 100,000 or 1 in

“For ‘detection and multi-exposure routes

abllshcd For 15 chemicals that are either considered

1 100,000 lifetime cancer risk. : :
Aesthetic Objectives (AQ) are alsoc given for 26 chemical

or physical characteristics. Although they are not considered -

tobe health hazards, they may effect the publics acceptance
of drinking water.

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

Because ambisnt water serves as a source of drinmking
water for many Canadians in the Great Lakes Bariwq the need
to protect public water zupplies iz eviremely important.
Under Arnex 1 in the Great Lakes Water Guality ngeementﬂ
Specific Objectives for eix persicetent and non-persistent
tovic substances are listed for the protection of public
water supplies. 0O+ these chemicals 115t=d ammonia is the
only chemical that has a Spescific Objective in the GLWIEA but
has no numerical guideline in the Feder Drinmking Water
buidel ine. Although phenolic compounds have concerntration
levels for both the GLWES and Drirmking WMater Guidelines,
higher levels of phenolic compounds are permiftited in the
Drinking Water bGuidelines than specified for taste and odor
considerations in the GLWES under Hnr

;‘j,; l‘f

- p

5.35% Orntario Drinking Water Obiectives

First published in 1768, the Ontaric Drinking Water
Objectives have been revised periodically. with the most
current editicon published in 1984. These objectives were
developed from the 1978 Guidelines for Canadian Drinmking
Water Ouality. Staft+ members from various divisions within
the Ministry of the Environment, Ministry of Health and
Ministry of Labour reviewed the 1278 Federal guidelines
developed by the Federal-Frovincial Subcommittes on Drinking
water. There were no representatives of the public among
this group.

As in the Federal Drinking Water Guidelines, the Ontario

inking Water Objectives consider the chemical, physical,
mlcrablologlcal and radicactivity character'stlcs of water
that can cause adverse health effects. Maximum ficceptable
Concentrations (MAC) have been established for 20 chemicals
related to health. The criteria used to establish a MAC for
each chemical wes based on documented allowabkle daily intake

L)
P 4



levels from all scources. Interim Manimum fcceptable
Concentrations (IMAC) have been established for FCEs and
Uranium. The criteria used to establish these levels was
based on the known chronic effects in laboratory animals but
no_ MAC  had been'dgqgmented.JwMaximum Desirable Concentrations
Y have~been“givento 13 parameters that are related tg=
esthetic guality lof Water, 77220 T

~ wrAlthough-there was no mechanism for public consultation
- ..and participaticn in _the development of the 1984 Ontario
— - Drinking Water Objectives, the Ministry of the Environment
has recently formed the Advisory Commities of Environmental
Standardﬁ.Q}Ihisfiz—membe“ committee represents the public, 5

“academia and envirormental interest groups and provides a
non—governmental input in the obhjective setting process.  The
Advisory Committes currently reviesws all drimking water
objectives proposed for Ontario.

Uf the persistent towic substances in Arnex 1 of +the
GLWEA, arsenic, chromium, selenium and fluoride have Specific
Objectives for the protection of public water supplies.

While these same chemicals have MACes in the Ontario. Drinking
Water Objectives, the MAC for Fluoride is twice as high as
the Specific Objective in the GLWOA. OF the non-perseistent
toxic substances given Specific Objectives for the protection
of public water supplies in Annex 1| of the GiWES, ammonia is

the only substance that has no Mao. Higher levels of
phenolic compounds are also permited in these drinking water
objectives than are specified for taste and odor

consideratons in the GLWIEA.

+ -

.0 Seil and Sediments

Te date, there are no Federal or Frovincial guidelines,
obiectives or standards to protect the public health from
environmental contaminants in scils or sediments. Measurable
concentrations of lead, mercury, arsenic and a variety of
pesticides are often found in agricultural soils within the
Breat Lakes Rasin.

Although there may be a minimal risk %o human health by
direct contact with contaminated sediments, human hesalth can
be indirectly impacted. Exposures to toxic substances in the
sediment can result _from consuming fish contaminated by the
bicaccumulation of persistent toxic chemicals in the
sediment. Toxic chemicals can also re—enter the water
column and effect dirinking water supplies by resuspending
contaminated sediments during dredging operations. Annex 14
of the GLWOA addresses the objiectives and research programs
concerning contaminated sediments.



7. Consumer Froducts

Under the authority of the Harzardous Froducte Gct, all
Canadian citizens are protected from hazardous productc in
items other than food, drugs, cosmetics or preticides.
Evaluations are made by the Eureau of Chemical Hazards within
-H@alth and Welfare Canada to estimate health risks mdsoc1ated"
-with the use of hazardous products I+ any product- is B
considered’ hazardaus,-lestrlctud use or removal is

' recammended.

HY

8.0 - Monitoring and Surveills
Contaminants

nNee of Enviraonmental

Ae research on the Great Lakes Ecosystem continues, more
information is gained on the effects various chemical
substances have on bthe environment as well as human health.
Follutants that were once tos low to detect in the past ars
now dmplicated in causing advsrse effects in many bDiclogical
gpecieau Im order to respond to the "cause and effect®

relationship between the excsures to ervironmental pollutants
mﬁd ¢uvplue health, QQVEFPmPﬁﬁE have instituted various
mori itaoring and .uwve llance programs. These programs have
been oreated to define the sxistance and magnitiude of the
problems and track the methods used to control the polivotion
nroblem. The following is a brief description of the current
monitering and swveillance programs in Canada.
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Joined forces im monitoring the air guality inm Carmada.  The
Mational Ailr Folluticon Surveillance (MAFS)
the +ive ambient air guality parameters that have Federal air
OQuality Guidelines plus the contaminants lead, sulfate and
nitrate on suspended particulats material. The manitoring
sites are located across Canada in areas whers the population
is greater than 100,000, In Ontaric, the Ministry of the
Environment operates the stations and reports to NAFS.
Manthly and annual reports are released by MNAFRS.

' The Long Range Transport of &ir FPollutamtzs (LETAEF) is a
monitoring program that assesses the health risks posed by
-airborn pollution and mornitors the programs institutsd to
control the airborn pollutants on human health. This program
is under the Monitoring and Criteria Division of Health and
Welfare Canada.

Since 1%970¢, the Federal and Frovincial Governments have
3

k]
8) program monitors
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8.3 Drinking Water

There is no federal svstematic menitoring 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 Ontarioc. The information collected in this
survelllance program is supplied to Health and welFmre Cmnadm
- ~Cr1ter1a D1v1=10n.'v Lo lemune, : : :

The =urvelllmnce and monitoring of ﬁmblent open lake
water is through an international program with
-frespmnzlbllltesradilgncd to sach country. For the Great
Lakes Huron, Surerior and Ontario, monitoring is conducted by
Environment Canada Inland Watere Directorate. Lakes Evrie and
Michigan are monitored by US Environmental Frotection Agency
i a slmxlar manner. All data collected is analvyzed fFor
trends and reported to scientists. FReports on the water
quality of the Great Lakes are made through the International
Joint Commission Water Ouality Roard. '

There is a compliance program that monitors pesticides
in food Bbut I am waiting for the details. More to follow

here,
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Contaminants in Human Tissues

AT IR

Measuring the chemical Eubst:ncea irn food, air and watsr
indicate the potential For human sxposure to envirormental
contaminants. Measuring these same contaminants in the human
tissues provides a direct measure of how much bhicaccumulation
of toxic chemicals has taken place.

Human blood, breast milk and adipose tissue {(+atty
tissue!) usually contain the highest concentrations of
ernvironmental 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

exposure to the chemical. Measuwring centaminants 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 milk not only
indicate the chronic exposure to environmental contaminants
but also the amount of toxic chemical nursing infants are
gxposed to az well)
v Te date, there is no routine monitoring or surveillance
program for ervironmental contaminarts in human tissues at
the Federal or Frovincial level.
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10.Q.'Conc1usion5

Dver the laat 20 vears numerous 5c1ent1F1c studles have

g x,lanswers to 5pec1+1c qu95t10n= relat*ng*to
env1|onmen+a1 contamlnmntc and humar. health remain -
unanswered. = Canadian®citizens within the Great  Lakes BmSln
‘have been and continue to be e“pored to many Jenvironmental
,contmm’nant= thrmuqh the food., air wate r andM5D1l,“,Thea" i
number-of .tosx 1c_chem1ca15AFounduin,thentissués;szwildliFelaég
well as humans has increased over the YERITS. While there
appgars to be no significarnt trernd 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
zocial well-being.

The role that the Federal and Frovincial Governmente
piay in prot@ctlng public health is extensive. Feople look
to governments to not only control contaminants that are
released into the enviromment but redure the source of thocses
toxic substances to protect their health and well-being.
 Frotecting human health through public health guidelines,
ohjectives and standards ie one method of control. Fublic
participation in the decision-making process of these
guidelines, objectives and standards will snsure protection
of the health of Canadians in the Great Lakes Rasin.




