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INTRODUCTION (CH) ' -

During Phase 1 of the Environmental Audit of *I

the East Bayfront/Port Induystrial
Area, the study area was mve\,txgatec by separating the 'eh\/lronment into five
components: air, surface water, soils. and groundwater, bHullt herit age and natural
heritage. Each of these was studied separatsly. It Guickly. became clear that &5
well as examining these components in more detail, Phase 2 should explore the
relationships between them and develop an ecosystem framework for the area. I
also became obvicus that it was impossible 1o examine the study area in isclation
from it surroundings. o
One way of achieving this i myg: ation is to lock at the guality of life and health
that the area provides not oniy for humans, but alsc for other organisms, The
environmental review undertaken during Ph se 1 and maﬂy f the submissicns
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is JS“a.fy good enough to permit swimming for most of the summ r. In contrast,
uch of the industrial portion of the arsa is percaived as no‘sy, barren, sme gty
d dusty and provides relatively poor habitat for plants and animals. Thw, th”
cn'/xrmmwta; conditions in the area are hetercgenous and generalisations may
not be valid. Environmental condl (O”, affect non human biota at least as much

as they influence peopie.

Bzaring these points in mind, the objectives of this report. are:

To examine the East Bayfront/Port Indust str Area’ as an ecosystem,

emphasising the relationships betwesn its dszerant Pomponents as well as

¥

between t’ne gcosystem and its surroundings;
© assess the ecosystem health of the Ea_st Bayfrcnt/—Pcrt Industrial Area; and

To provide some suggastzons on how ideas about ecosystem health could be
‘Incorporated intoc redevelopment plans for tha area. :

Much of the data and information discussed in this report are taken from the
Technical Papers prepared for Phases 1 and 2 of he Environmental Audit. They
re referenced. accordmgiy in the Biblicgraphy. ’
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1. THE EAST BAYFRONT/PORT INDUSTRIAL AREA AS AN ECOSYSTE-M (CH)

DEFINITIONS AND CONCEPTS OF ECOSYSTEMS_ A)

Traditionally, the term ecosystem has been used to describe any selected unit of
nature where the bictic and abictic components exchange materials and energy
(Odum 1971; Tansley 1935, 284-307; Knight and. Swar ey 1881, 291-392). Thus,
ecosystems are primarily functicnal un'ts although it is possible to analyse them
in structural as well as functional terms (Cairns and Pratt 1986, 725-788). This
definition implies spatial proximity and in teractions, although ‘the boundaries are
drawn to encompass the particular interactions and components under study.
Therefore, the prescribed boundaries of an ecosystem are always somewhat
arbitrary, although they are usually based on biological, physical or chemical
. criteria. Fcosy stems can vary from relatively szmple systems, mvolvmg a smaill
geographic area and a few spscies, o v:ry complex cyster"os Uitimately, the
ghtire biosphere is itself .Che ecosyste cogystems ars open systems, usually
, ”ecexvmg and returning energy and materla! to other ecosystems. Thus, they
are dependant on each- other and” can be .seen as forming a continuum that
extends tc encompass the whole biosphers. :

In contrast, the concept of environment emphasises structures and components.
Cor example; the Canadian Envzronmehtal Protection Act. defines senvironment as

“the components of the Earth". Environment alse denotes ene s surroundings. The
Oxford English Dictionary defines the environment as "the objects or region
surrounding anything. The conditions under which any person or thing lives or
is developed; the sum total of mﬂuences which modify and determine . the
development of life or character”. (Oxford English Dictionary 1972). These
-definitions encourage us to see the envircnment as an assemblage of distinct,
static units which surround us, but which are separate from us. It is quite
different from the concept of eco system which encourages us to think of dynamic, -
mterf‘onnecteu systems, of which humans are mtegra! components.

In recent years, the concept of ecosystem has become widely accepted even
though it has not yet permeated our environmental - decision-making entirely. In
1978, -the federal governments of Canada and the U.S. formaltly adopted an
gcosystem approach for the management: of the ureat Lakes, in the Great Lakes
Water Quality Agreement..The Agreement states that "restoration and enhancement
of the boundary water cannot be achieved independently of other parts of the
Great Lakes Basin Ecosystem with which these waters interact.” A further
- commitment to an ecosystem approach can be seen in Article II: "The purpose of
the Parties is to restore and maintain the chemicai, physical and biological
integrity of the waters of the Great Lakes Basin Ecosystem. In order to the
Parties agree to make a maximum effort to develop programs, practices and
technology necessary for a better understandmg of the Great Lakes Basin
Ecosystem and to eliminate or reduce to the max.mum extent practucab!e the .
discharge of pollutants in the Great Lakes System

The steps,that led to ‘the adop‘txon of an ecosystem approach by the. federal ’
governments are described in a special report to the Int‘emationa! Joint
Commission by the Great Lakes Research Advisory Board (Great Lakes Research
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Advisory Board 1878). The adoption of a basinwide ecosystem approach to the
management of the Great Lakes was very important because it recognised that
actions taken by one jurisdiction are likely to affect the WhOie system, that
themforc programs should be coordinated and that from an ecosystem perspective
and. provincial, national Stat’—" boundar;es are arbitrary (\,a. fwell 1838, 1-30).

Within any ecosystem there are many ievels of biclogic orgamsatéon. These can
be described in several different ways. Two common ways are tc examine the
levels of organisation that can be affscted by erwsor and to consider the
system in terms of its trophic structure. Dixon t af. (1888) have proposed a
classification scheme describing the levels of ‘m g ¢ organisation that can be
affected by stressors. This is shown in Table 1. The six levels are not
independent of each other. For example, exposure 'o a toxic chemical could causs
DNA-adduct formation and inhibit cell-to-cell comy ication, causing developmental
-effects that could reduce population. size and c¢h r‘g,: the trophic structure of the
aOOd N‘C’»’:. : E . ’

r’f'm

muy

,.)

Eu

An ecosystem’s trophic stricture is determined | by seve tactors including the
~ habitat and the species diversity. Energy and nutries l‘ts are transferred from
plants (source) through several specigs by eating and ng saten, although a
large proportion of the potential energy is lost at sach transfer. Therefore, the
number of stéps is usually limited to four or fiv ¢ (Odum 19?1). This transfer of
energy and nutrients is called a xOud chain, but because food chains are usually

_interconnected with each other, the tsrm food.web is more common. Food webs
have been reviewed by Pain (Pain 1980, 66: ~B685), Species whose food 'is obtained:
from plants by the same number of steps are at the aame trophic level. In many
terrestrial ecosystems, there are four or ﬂva common grophm levels:

_Green plants (producer level) v 'f: rst trophic ;evel

Herbivores (primary consumer level) _ : second trophic level
Carniveores (secondary consumer level) - 7 third trophic level .
Secondary carnivores . ' C fourth trophic level

(tertiary consumer fevel)

There are two biological phenomena t at are often associated with food webs
which are exposed to persistent toxic chemicals. These are biomagnification and
bioaccumulation. Bicaccumulation is the process by which some substances,
. including persistent toxic chemicals, are ingested or absorbed by an organism
and retained in its tissues. The amcunt of bicaccumulation depends on many
factors including the concentration of the substance in- the food or prey, the
amount consumed and the length of expcsure. Biomagnification is the process by
which the substance is concentrated at successively higher trophic levels by
eating and being .eaten. Many persistent toxic chemicals are known *o
bicaccumulate and biomagnify, including DDT, dfe!drm, dioxins, PCBs and mercury.
For example, the conhcentration of tota' PCBs in mrface water is approximately
0.0000025 'micrograms/gram and in. plankton it is approximately 0.001
micrograms/gram, but the concentration in . herring 'gu‘Hs' is about 51
micrograms/gram. ’ 2 ‘ : '
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TABLE I: CLASSIFICATION OF LEVELS OF BIOLOGIC ORGANISATION
LEVEL . : . EXAMPLES OF EFFECTS
Molecuiar . DNA-adduct formation, enzyme induction or inhibition
Cellular |  Inhibition of cell-to-cell communication, cell
' C proliferation :
Tissue/Organ - - Lung cancer, chicracns, anencephalus and cther
: ' developmental effects ’
Individual Mortality, premature aging, size
Poputation B Disease incidencs and prevalence,. reproductive -
' success rates, size '
Community f _ ' Reduction ir species diversity; changes in trophic

structure of focod wsebs




. .
Unlike the classification of biclogic organisation,- food  webs are based on-
function, rather than structure. A species, for example, humans, may cccupy
oneor more than one tr’ophic level, according to its food s urces. It is important
to note that this classification dces not contain any isvels for microbial organisms
that breakdown dead and dewﬂhg tissue. These types of organisms are essantial
to the healthy functioning of scosystems because they facilitate nutrient and
energy cycling through the system. ' ' ‘ o '

Several models have been developed't
toxic chemicals through ecqsystems.
uses mathematical modelling t
chemicals in real and construct
1988, 120-127). ' ,

2se is the fugs cty modax mch
oredict. the likely Lehaviour of

&<l jte!
ad envrronme s (see for examples, Clarke et al.

Although when we think of eccsystems, we tend to visualise rural, naw:hl
systems, many ecosystems invoive artificial structures, such as roads and
buildings, and humans in cities and cther communities. The' importance cf the
relationships between humans, the built environment and the more natural
components of ecosystems have been rscognised in the Canadian Healthy
Communities Project and the World Health Organisation’s Healthy -Cities Project.
These Projects are intended to improve and enhance human and ecosystem health.
A healthy city shoq'd prov;da: ’ ' ‘

A c!ean, sate, high quazity physical environment;
An ‘ecosystem. that is stable -now cmd sus tamabw in the long term
A strong, mutually supportlvc and nonh- explomve commun.ty,

v

A high degree of participation and control by the pubhc over affectmg therr
l'ves, health and well-being;

Basic needs (food, water, shelter, income, safety and work);
Access to a wide variety of experiences and resources;
Connectedness with _the' past (cultural and bioclogical '_heritagé);

An  optimum level of appropriate public health and sick care services
acceptable to all; and, : ,

High health status (high levels of posit%ve health ahd low levels of disease.
Although these attrlbuues are expressed in anthropowntr:c terms, they have
|mphcatxons for ecosystems and their health. : :

THE EAST BAYFRONT/PORT INDUSTRIAL AREA AS AN ECOSYSTEM  (A)

The East Bayfront/Port Industrial Area does not 'cons_titutevan naturally~defined
ecosystem. The spatial boundaries were established by the declaration of
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Provincial Interest made by the Provmc,e of Ontaric under the Pianmng Act on
17 Octcber 1989, rather than by any consideration of the natural integrity of the
area. Thus, the bOJndarleo were arbitrariiy defined by jurisdictional  issues
‘rather than by physical, chemical cr biclegical interactions. As a result, the
concept of ‘the East Bayfront/Por Industrial Area as an eccsystem is somewh
proplematic. Nevertheless, it is possible to apply the prmc.p!es o. an ecosy tem
“approach to the area and to an assessment of its hea!th

To appf) the principles of an ecosystem approach tc the East yfront/Port
Industrial A ea, it is necessary 1o unde rstand how nutrients an hemicals
flow in tn ‘area, as well as how they enter leave it, To do t‘ms a scheme -
showmg some of the possible interacti i in Table II. Thc available
environmental data can then be seen in the context of an ecosystsm approach
This emphasises the relationships. between t iTferent components as weall as
- where information is lacking., Obvious!y, the a.large number of interactions
_in most ecosystems. Fortunately, there is usually only a relatively small number
of Key interactions.. This sc! eme identifies the key interacticns in the East
Bayfront/Pert Industrial Area, allowing the effects of human activities to be
managed more effectively. .

TRANSFERS OF NUTRIENTS AND TOXIC CHEMICALS WITHIN THE ECOSYSTEM AND.
BETWEEN THE ECOSYSTEM AND ITS SURROUNDING S (A\ '
This section of the repor’c describes the conditions in fhe East Bayfront/Port
Industrial Area from an ecosystem perspective. Thus, it draws very heavily on
-published data. In contrast to standard data interpretations however, it describes
the links between prevailing conditions in different media and relates data sets
from different media wherever possible. This s difficult because the data are
mcompiete.
Six media have been examined. They are:

Air;. . i

Soil.s and groundwater;

Sedimente;

Surface water;

Terrestrial bioia; and

Agquatic biota.
Air and sediments are usually regarded ‘as the most important indirect sources
and sinks of nutrients and toxic chemicais because.they act as virtually limitless
reservoirs, However, surface water and soils and groundwater .can also be

significant «ources and sinks.

At the beginning of each section, the. loadihgs to the medium are summarised.



TABLE II TRANSFERS OF NUTRIENTS AND TOXIC CHEMICALS WITHIN THE

ECOSYSTEM AND BETWEEN THE ECOSYSTEM AND ITS SURRCUNDINGS

LOADINGS TO

TRANSFERS

EFFLUX FROM

MEDIA .
o ~ MEDIA WITHIN MEDIA MEDIA
Air LOCAL POINT AND  Lrtap -

 NON POINT .
 SOURCES

VOLATILISATION
FROM
SOILS/DUST and
surface water

Mixing in air
cotumn .

DEPOSITION ONTO
SCILS/DUST, '
PLANTS AND
WATER

Inhalation by
terrestrial

animals

Soils/groundwater

LOCAL POINT AND

. NON POINT
~ SOURCES

AIR

Decay of

terrestrial biota

DEPOSITION FROM

MOVEMENT OF
GROUNDWATER

Transfers from

groundwater to

soils and vice

verssa

Ingestion/uptake
by terrestrial
biota

Volatilisation to.
air and
resuspension to
dust -

INFILTRATION OF
GROUNDWATER TO
SURFACE WATER

Sediments

LOADINGS OF

- SEDIMENTS

Deposition from
surface water
and ‘suspended
solids '

Decay of aguatic
biota :

Sediment burial

Sediment
movement

 INGESTION/

UPTAKE BY
AQUATIC BIOTA

RESUSPENSION |
INTO WATER BY
DREDGING ETC.

Surfaée' Water-

LOCAL POINT AND
NON. POINT
SOURCES

DEPOSITION FROM

‘Mixing in water -

column

Mixing of

Deposition to
sediments

Ads'orption to -



AIR

INFILTRATION
FROM
GROUNDWATER

RESUSPENDION '
FROM SEDIMENTS
Decay of aguatic
biota

particulates

Ingestion/uptake
by aquatic hiota

Volatilisation to

-air

ferrestrial biota inhalation of air

Tr\gesuomuma&e

r‘ansfer‘s up the
estrial food

Transfers within

from surface
-~ water and
gr‘oun'dwatez“

In gestlon/uptake
from

soils/groundwater

Ingestion of
aguatic biota

spemes {prenatal
and posinatal)

Decay to
goils/groundwater

Excretion -

Ingestion/uptake
from surface
water

Aguatic Biota

"INGESTION/
UPTAKE FROM
SEDIMENTS

Transfers up the

Ingestion of

“aguatic food web

aguatic biota by

Transfers within

- species (prenatal)

“terrestrial biota

‘Decay to water

and sediments

Excretion

Note: PATHWAYS IN CAPITAL LETTERS MEAN THAT DATA ON THE EAST o
BAYFRONT/PCRT INDUSTRIAL AREA ARE AVAILABLE, underlined pathways °
mean that data from elsewhere are available and Iower case pathwaya

,mean that no data are available.
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Then its current status is examined, including any mixing,or transfers gccurring
within .it. Finally, the effiuxes from each medium are auu..ned Degradatory
~pathways have not been examined in great detai!. These include the chemical,
physical and biolcgical processes by which toxic'c’wan’z'ca}c are broken down. In .
gcm,;a! little rebearch has been done on . the pe ss*an ce ar:d fate of nutrients
cand toxic Chvﬂ"xcaaS in ecosystems,

The Phase 1 and 2 reports for the Environmental Audit were used extensively
tc prepare this section (S i 19

h id 1950 a,b; Intera Kenting 19903, b; Dobes and
Chan 1990; Natural Heritage Workgroup 198%0a,b). In addition, the Stage 1 of the
Remedial Action Plan for Metre Toronto was very helpful (Mv.rou,,s nt Canada et
al. 1988). ‘
Air (B}
Loadlngs ()

There are two main types of loadings to the stmosphere of the East Bayfront/Port
Indu s*rial Area. These -are anthropogenic point - and non point sources and
volatilisation from soil, dust and surface water. Obviously, air quality in the East
Bayfr onf/Port Industrial Area is influenced by sources inside and outside the
geographic area itsaslf, ’ - -

The anthropogenic pcint and noh point sources :u‘fe"tmg air quaht/ have beon :
described in the Phase 1 report on the atmospheric environment. Redpath ugar
is probably the major anthropogenic scurce of 80,, NOX and CO, whilé Canada
Malting is the major source of particulates and ahei4aﬂﬁ Sewage Treatment Plant
is the major source of VOC. In the -surrcunding areas, the east half of the
Gardiner Expressway xs the major source cf NOX, CG-and VOC while Canada Metal
is the main source of S0, and parm,u! tes

It is .important to note,that the data s% cwWwi in the Pha\,e 1 report are for 1985
and that the Commissioners Street incinerator, the Oil Canada Company and the.
TTR plants are "not inh operation at present. There are also other sources of
dust and odours that affect air guality including bcrap metal industries, oil tank

~ farms, oil processing plants and asphalt production facilities. Emissions of toxic

chemicals from the study area .and its s'urrouridmgé have not been thoroughly
quantified, except that it has been -estimated that Canada Metal emits
approxnmately one tonne of lead a year. - ’ . :

Some chemicals can volatilise from soH dust and water. In addition, soil particies
can become suspended as dust. Therc is nc information available on the nature-
~and extent of vo!atn!isatton from surface water. The extent of volatilisation and
-resuspension from soil .will depend on the proportion of land that is built on,
paved or covered with vegetation and the prevailing climatic conditions. Since
soil contamination is a problem in the study area, it is possible that volatilisation
and resuspension are important sources of contaminants *o the amcsp.m.
aithough only a small proportion of the study arsa is bare soil. Rcveaz‘c.
conducted during Phases 1 and 2 has indicated that there are volatile chemicals
present at several sites. These include}pewo!ea n product sites where organi
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vapour from the low parts per miliion range to greater than the 100% lower -

explosive limit, indicating an explesion hazard in soil air. Volatile chemicals such

as benzene, toluene and xylens were also detected.

Status and Internal Transfer (c)

Air quality in the study area have been described in the Phase 1 repert. In.

summary:

Sulphur dioxide. and nitrogen oxide ars not a problem i the Toronto
Waterfront at- present. Nitrcgen dioxide oculd & ¢ a problem if the
crientation of new buildings confine the vicinity of the
Gardiner Expressway and Lakeshore Beulevard;

o
3
o
<.
®
3
o
5

Carbon monoxide, suspended particulates and dustfall are a problem in close
proximity to the Gardiner EXpressway and Lakeshore Boulevard, especially
near the exit ramps; :

Dustfall is a problem in the Port Industr
sand and gravel piles, and in the vicinity of

Lead is likely te have contaminated the soil along the Expressway and
Lakeshore Bouilevard as well as in the : ern Port Industrial Area; '

Odours are a problem;

Noise is .a problem in the East Bayfront as well as in the Port Industrial Area,
in the vicinity of the Gardiner Expressway and Lakeshore Boulevard;

Air quality is affected by ground level czone and fine particulates composed

of sulphates and nitrates that are perceived as haze, are a problem.on warm,

sunny days in late spring and summer.
Within ‘the atmosphere, mixing or dispersion of toxic chemicals and gases such
as SOX and NOX can occur vertically in the air column and horizontally (including
the long range transportation of air pollutants - LRTAP). There is no information
available on vertical mixing and dispersion in the study area. Toxic chemicals and
gases from local sources in the study area and "its surrounding will mix with
those from remote sources. The major factors that influence the contribution of

remote sources to local air quality inciude the magnitude and composition of the .

remote emissions, the distances - involved and the prevailing climatic conditions.
The airshed or atmospheric region of influence for the Great Lakes Basin, and

hence for the study area, has been defined as extending as far as Hudson Bay-

(north), the Dakotas (west), central Georgia {south) and New Brunswick (sast)
(SummersandYOung 1987). : ‘

The concept of LRTAP implies that the East Béyfroht/Port Industrial Area could

be a source of poliutants to remote areas. However, since the emissions in the
study area constitute only a small proportion of the total atmospheric ioadings
in Metropolitan Toronto, it is unlikely to contribute to LRTAP significantly.

N
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Effluxes (cy . ! o - _ '

Pollutants can be lost from the air by deposition onto dust, soils, plants and
surface water and by inha lauon by terrestrial animals. Ory and wst deposition
'occur Dry dapoolt.on occurs via d_ust and wiet ‘ijObft‘Oﬂ GCCUrs via rain, snow
["\i \a | . . )
There are some data that have ‘estimated the dtmc&,pnwi deposition of chemical
to the Toronto Waterfront. They suggest that deposition to water ic like!
relatively small contributor of chemicals to surface water, and
land is more significant. This can be seen in Table IIL

5} b,
jars
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_ established a
This will provide
such,-as PCBs, DDT,
in estimatir;g tmosp ieric ioadings. '

The Environment Ontaric Air Resoi
deposition and monitoring site on th
. information on the deposition of e ~siste
“cadmium and-lead. that will be heipful

<
3
o)
o]
w
3
o
o
)
a
-
A
.7
3
©
O
@
>
e
\<

—+
o
o o
~{
o
J
(]
3
ot
]
(3]
24
]
3
jO N
0 152]

Terrestrial animals inhale air. Particulates can r uam in th fungs and chemicals
can be absorbed intoc the bloodstream. Some chemicals, such as CO, are easily
absorbed, while cthers are not. But even if chemicals and particulates are
present” at low concentrations, the large voiumes of air inhaled can expose
terrestrial animals to relatively large amounts. The .average person inhales
approximately 20m* a day. If a chemical is present at 1 microgram/iitre in air, a
human would be exposed to 0.02 grams/day. Nevertheless, the amounts of
chemicals and particulates-lost from the atmosphere through inhalation are erly
’ to be insignificant in terms of the tOLaI amounts oresen '

. +

Soils and Groundwater  (B)

Loadings , = (C), _ - )
There are three main sources of nutrients and *oxic chem:ca‘s to soils - and
groundwater in the East Bayfront/Port Industrial Area. These are anthropogen:c
point and non point sources, atmospheric deposition and the decay of terrestrial
biota. Soils and groundwater in the study area are affected mainly by local
sources, except for the atmospherr deposition which can be local cr remote.

Anthropogenic point sources include previous or current land use activitfes that
could contaminate the area. These are described in the Phase 1 and 2 reports on -
soils and groundwater quality. Thirty-nine of 123 identified S|tes have or had
land uses as coal storage or distribution sites and thirty- eight have had uses
as petroleum product storage, refining or distribution sites. Coal storage and
-distribution can result in slightly elevated levels of some heavy metals and PAHs
- in soil. and high levels of sulphate and low pH in groundwater. Petroleum product
stor age, refining or distribution typically results in spills and leaks. In addition
‘to oil and gasoline contamination, such industrial land use often results in.
contamination of soils and groundwater weth V0OCs, such as behzene, toluene and -
" xylene, pheno:s and PAHS. -

Anth'ropogenic hon point scurces inciude the lakefill “that Created much- of the
area,*ino;uding the reclamation of Ashbridges Bay the foot of Cherry Street and
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the area between Yonge and Parliament. Some of this material could itself have
. been contaminated by previcus industrial uses. -

Atmospheric deposition in the East Bayfront/Port Industrial Area has already
been discussed (see Table III). It is likely that atmospheric deposition is a
significant source of coritaminants to soiis. : ’ '

Decay of terrestrial plants  and -animals can contribute nutrients and toxic.
.chemicals to soils and groundwater. This is an important component of eccsystem
- cycling. No data are available on the magnitucde of the pathway for the East
‘Bayfront/Port Industrial Area or elsewhere. o '

Status and Internal Transfers  {(C)

Soils ‘and groundwater quality vary across the cast Bayfront/Port Industrial
Area. Porticns of all sites for which data are available exceed relevant clean-up
‘criteria for one or more guidsline parameter for residential/parkland use and
pertions of most sites for which data are available exceed one or more of the
provincial guideline parameter's for commercial/industrial use: Most of the sites
for which data are available exceed either the Provincial Water Quality Objectives
. or the irrigation criteria for oils and grease; phenoci, one or more metals and the
"VOCs, _be'nze_ne,*toluene and xylene. Most exceed fevel C of the Quebec soil guality .
criteria for benzene and xylene: Sitgs that are particularly contaminated include
the National Iron Works (site 22), the former Domtar site (sites 28,22}, the Texaco
site (site 71), the Essc Petroleum site {site 53) and the Canron site (site 22).

. The main internal transfers are through the movement of groundwater. While
regional flows are directed towards Lake Ontaric, flow on any -particular site is
influenced by-buried utilities, such as sewers (groundwater frequently infiltrates
sewers), pipelines and watermains that are often backfilled with granular, high
permeability materials that act as a drain. There is also likely to be considerable

exchange between moving groundwater and water absorbed to soil particles.
' Effluxes ~ (C)

The main effluxes of nutrients and toxic chemicals from soils and groundwater
are ingestion or uptake by terrestrial biota, volatilisation to the air, resuspension
to dust and infiltration of groundwater to surface water..

Plants can. take up nutrients and soluble’ contaminants via their. roots. There’
are some data available on plant uptake p_artibulariy_for foed crops, but little
on the species found in the study area. However, uptake will be.influence by
several factors including the species, ‘the concentrations present in soils and
groundwater and the prevalling climatic conditions. Terrestrial’ animals are also
exposed 1o toxic chemicals in scil. Animals and humahs inadvertently ‘ingast scil -
“or inhale dust. It has been - estimated that children between 18 months and 33
years old can ingest Up to 10 grams of soil.a day through normal playing and
‘mouthing activities (Kimbrough 1987, 177-184). Since much of the  East
- Bayfront/Port Industrial Area is paved or built on, these pathways. are unlikely
to be important, except where contaminated. soil. is open ‘and. accessible.




TABLE III | ATMOSPHERIC LOADINGS GF CHEMICALS

TG THE TORONTO WATERFRONT |

Lead - . . S 300 . - : 18,860

S Zing o T ‘ 230 . - 14,460

~d
BN
N
O

,'_Cad"mi'uﬁj
Copper ‘_ T - 56 : . 3520
Nickel o 1'._ Lm0
PCDDS/PCDFs 11 o o001 _ 0:060
PCBS SR dmlhv'_Q-va;'*_ o6

; Chlbr-oben.zene,si R S 0.002 - o “O.'1SQ )

(1) Based on 30Km? and APIOS loading rates
- (2) Based on 1886Km? and APIOS loading rates
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Volatilisation from soii and resuspenSIoh from dust have a'feady been dlscussed
in the section on air. Since soil. contamination is a problem in'the study area, it
is possible that there are important sources of comam'hants to the at'nosphe‘ e,
u!though on!/ & small proportIOP is Dare s0iif.

Contammated. -groundwatsr fr‘om the study'arsa ihfntr"tss Lake O'wtarlo This
could occur efther directly, because regional groundwater flows are towards the
Lake, or indirectly through storm sewers draining 'the area: (msom mformattor*
fr om Phase 2 fmal soals/Cr‘oundwater report when av labts,..

‘Sedxments - (B)
'Loadings O

The d;mams in th Torento Waterfront
_'eros:or especially from the Eastern Beach

: ‘ as of tributaries, urban
~runcff and takefilling activities. Magjor.
s

s har
ources of wed ments to the East

Bayfrom/Pozt Industrial Area include storm sé»wss‘s, the discharge from the Main
¢ Don River. The effects of lakeﬁlhhg

Sewage Treatment Plant, lakefilling and the
acti‘vitiesar_e normal!y !ocahsed te the immediately adjacent area.

‘Some of these sources generate j'”"éatf‘v;}y uncen a'mnated nutrient-poor
sediments while others produce 'c,. taminated, nutrignt-rich. ones. Sediments
resuiting. from shorelm and t‘!u. “erosion along the,sasternf- 'bsaches' are likely
10 be relatively claan, while t;ose from  the Don River and  the- lakeﬂlhng
activities are more contaminated. The most. heavily contammated ana nutrient-

rich sediments are those from the storm sewers and the discharge from the Main

- Sewage Treatment Plant. They ars likely to contain toxic organic chemicals, such

and PCBs .ahd VOCs, heavy metals such as. lead and cadmium, and mtrogen and

phosphorus : . . -

Hutchinson and Fstchko (197 4) have outlined ‘the numarous factors that dctermme '
‘the concentration of contammants in sediments. The first order factors refer to

‘the amount of contaminant input, which is in turn dependent on the magnitude

'and proximity of the sources,Ths second order factors include contaminant -

uptake and retention by sediments. Bacteria, nutrients and chemical contaminant ts
adsorb to sediment particles, especially- fine ones that have a high surface ares
to volume ratio. Often these carrier particles are themselves compcsed of organic

.nutrlents, clay minerals or the’ hydrous oxides of iron or manganese. They are .
often suspended and then settle out taking thcirl_!oadmgs__of nutrients and.

 contaminants with them.

Ancther pathway through which contammar ts and nutrients can enter sediments
is by the decay of aquatic biota. When benthos, zooplankton, algae, aguatic plants

and fish decay on the lake’ bottom, nutrients and contaminants are recycied -to

the sediments. This pathway is likely to be an important means of ;mmobxhsmg\

" contaminants - out of active. circulation: in the esosystem when cenditions are
eutrophlc .

~There are no data ava'labfe on loadmgs of .iutr hts and comammants to the

East Bayfront/Port Industrial Area sedxments or on the loadmgs of sediments to

ived mainly from shoreline
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+he area. Howevu’ est.mc.gee of prweetcd sediment {oads from. the Don River
were prepared as pa rt of the. 1980 Keating Channe!l Environmental Assessment. K
These are unlikely to be accurate because uf recent extencwe development m

N

the ragmnal municipaiity of York.
Status and Internal Transfers ~ (C)

Surveys across the Toro nto Waterfront have shown that the Inner Harbour
-contam the most heavily contaminated sediments. I tE he Outer Harbour
is .onty modsrately. co_ntammatec. Table IV -shov

3 ncentrations of
- chemical parameters in sediments an d ?the open W

ST
3 i V
-\Asposa} gu idelines.

In the Inner Har bow’ the most cUmmop Fontam*nants are

total ho¢phorue total
‘kjeldahi nitrogen copper, \,ad,"_{nC an P\,Es Others inci gde mercury -and
nickel. C Contamination in the Cuter Harbcur is mainly in the form of neavy metals.
s. In the Inne:

Sediment quality varies in both the Inner and Qufer Harboure.
~Harbdur the most. heavily contaminated-areas are the boat sl ips: In the Keating
' -Ckannv;, the most contaminated sediments are at the west end. The sediments mV

the deeper portions of the Cuter Harbour con f fine contaminated material
that may -have originated from the Inner Har pom. Sed(ment quality around the
Eastern ‘Headland alsc varies. The area to the south of the .headland contains
moderately contaminated- sedlmems whne the quality is better in the area tc the
- east. Sediment quality in ho\ Eastern .Waterfront. is relatively  good: .The
..Ashbridges Bay ‘area is the most contaminated with sedime ents containing total
kjeldah!l nitrogen, total organic carbon, oil and. grease, chr omium,. copper, zing,
 total phospho( us, mercury and lead ' ’ ' o :
"Scdamen* quality has aloo been qssessed by examining the degrce of contamman*
mobilisation. For example, a highly mobile ‘contaminant. present _at low,
concentrations may cause greater eny flronme: fal groblems than an immobile
contaminant ‘present at low concentration z\w tests . have been used, an
‘elutriation test and a percolation test. They have huwn that Iarge conceﬁtratzons
‘of lead and ammonia are probably. released to the water columnduring - dredging
‘operations and that when dredgeate is L.ewatered lead, copper.and zinc are not
likely to be' present -in ‘the. leachate. These Les+s however, do not. provide.
nforn‘atlon on the mubmsatxon of contammants under normal anoxic condltlons

The suspension’ and transport: of sedlmems is ‘acmtated by wind- generated-
waves and currents, predominantly from east to west. The Inner and Outer
' Harbours are relatively sheltered and: waLer circutation is relatively poor, so
lateral sediment movement is probably minimal. Thereds some inforr mation available
.on eed!ment movement in the disposal cells of the Eastern Headland. Successive
layers of. sediment are buried and the bur u.‘.l rate is dependent on the magnitude
of, and the distances from, the sediment sources. In the Toronto Waterfront,
sedimentation rates require dredging of the navigational channels and the Keating
Ch iannel. Dredgmg resuspends sediments and contam nants adsorbed to them and
vprevonts normal burial pmeesses ' '

- Efflux (C) .
There are two major routes by which contaminants can be ost “frum sedxments .
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\A. values ar
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" MEAN CONC
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|HE OPEN WATEP DISW!C

~ PR m o T o
ts per miilion dry

. Eastern

CHEMICAL

@

" 15

DAPAMETLRG N!%EDIMFNT%

uUIDELIN

n ’ Opeh_Water;

Parameter Toronto ' Easter
R Harbour - Headland Waterfront Dispesa
: » Guideline
" Lead o7 82 17 50
Zinc 339 129 35 100
Copper 30 38- g 25
Iron 26,700 21,500 13,150 10,000
Manganese 493 358 296 -
“Chromium 92 46 19 25
. Total . E . - o _ S
. Kjeldahl 2,100 300 400 - 2,000
- Nitrogen ' S ' '
Total 1,810 900 1,040 71,000
"Phosphorus ‘ = - o s :
“Total . - o A
Organic - 29,200 ~ND 4,820 . 1,000*
Carbon ; S o
Solvent - 5,689 1,926 © 602 . 1,500
Extractable ' o o
Mercury 0.47 0.17 0.02 o3 .
Cadmium 3.93 . 1.54 - 0.38 : 1.0
Arsenic 6.90 5.00 040 - 80
LOI% 7.26 3.22 1.59 6
- PCBs 0.32 0.13 0.02 0.05

= Internal GuideHhe.(MOE)
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- As mentioned above, draedging activities contributs i;ig..i.";carwt«"y tc resusp\ensi'on_
of contaminants in the Inner Harbour and the Keating Channel. Wave action can.
alsc resuspend sediments and contaminants. This oc CUrs in ex (posed,  srosional
areas, such as *he eastern beaches, ard als ‘during st torm eve“ S. ‘

r\quatic Liot ,‘raL can ingcst co marﬂnanu Trom suspendad and bottc?m sediments
include benthos, zooplankton, algae and fish. Ingestion occurs through swatlowing
contaminants and nutrients tn cedlmem Contaminant 'uptaLe depends largely on
x..S form in the sedment This is ,Jarﬂcql;r'y true for heavy metals where only
a small proportion may be 5eoenerxea!l/ available. Data from-sequential extraction
anaiysisvof sediment samples from the Toronto Waterfront demonstrate that thers
is aStrcng relationship between most metals (not iron or manganssg) and the |
organic content ¢f sediments (Persuad et al. 1987). . < ~ '

‘Surface Water - (B)
Loadings ~_ (C)

Q’ourcas of contaminants and nutrients tc the Toronts Waterfront in general, and
- the East Bayfront/Port mdu trial 'Aa;a in particular include storm' sewers,
: combrned sewers, sewags treatrnent plants. \espec;a!'y ﬂ e Main Sewage Treatmeng

!ant)_, sediments, a*mOSthHC.depOSltIQh, .nﬂl*ratxon rom groundwater and . the
decay of aguatic biota. Nearly all of these have bee-,. discussed in the Phase 1
report .on the aquatic envzronment Contaminants in 'groundwater"'have been
discussed in the Phase 1 and 2 reports o_nood: and groundwater. There is some
information available on most of these sources, altnougr it is not compreue. There

is no :nformauon on the decay of ‘aquatic biota. This is unlmcty 1o contribute
significantly to loadings of toxic chemx als. Although eutrophic condnt.ons promote’
algal growth and so would tend 1o increase the. amount of decayrng .algae, this
has not ‘been significant in the study area .mu! recent!y, even though it is a .
eutrophtc area.

Status and Internal Transfers - {C) .
Tne Phase 1 report on the aquatlc env'ronrrent dISCUSS°d the current status of
water quallty in the East Bayfront/Port Industrlal Area.

Contamtnants and nutrients can' be mixed vert.icaHy in the water column and
there is also lateral mixing between nearshore and offshore water. Concentrations
"~ of nutrients and contaminants can vary with depth, so sampling depth should
-a!ways be recorded. For example, turbidity and total suspended solids associated
with the IakeﬁHxng actxvmes are greater at- subsurfaoe depth::..

.-

' -Efflux : v(C)

, There are four pathways by which nutrients and contaminants can be lost from
surface water. These are deposition to sediments, adsorption to particulates,



‘—-L
~d -

ingesticn or uptake by aquatic biota and voiatiiieationjto’air;

As mentioned above, nutrients and nonta.;.,r.amu are oxther soiuble or’ adsorbed
to particulates, which can settle out. This pathway is likely to be fmpo:tant in

- addition, .aquatic bicta can ingest or take - up nutrients and contaminants from

water. Ingestion occurs via swaHow;ng, while uptake  can occur -across cell.
meémbranes, such as fish gills. Ingesticnh - and  uptake of nutrients and
contaminants from surface water is discussed in the section on aquatlc o«ota
~There is no mtormauon available on voiatilisation t© air ’

Terrestrial Biota {B),“ e Y
Loadings = (C):

‘Plants ‘and animals can be exposed to nutrients and toxic chemicals via food, air
~and water. Plants are exposed by wmep.xeréc deposition "and by uptake from
groundwater. Many cf the plants identified in the Port Ind ustrial: Area have
relatively shallow rcot systems. Animals ars expossd by inhalation of air, and
ingestion of surface water and scil/dust and sometimes by consumption of aguatic
biota. For humans, it has ben- estimated that the® majority (approximately 85%) of
exposure to persnstent organcchiorines. occurs through food, with drinking. water
and air being only minor contrrbutors \approx mately 10%: and E% espectlve!y).

Tnhalatlon and in gestion of scil/dust have alre dy been dsscussed in the section-
on air and soils. and groundwater respectxvely All biota need to ingest water to
survive. Humans need approximately. .two litres a day. Non' human biota in the
study area will obtain their drinking water from puddles and the nearshore area
-of the la»\e. In contrast,- humans dbtain their drinking water from the mumcupaH/
tredted supply. Many species in the study .area are likely to be exposed through
consuming aquatic biota, such as fish. These include fish eat:ng birds. These
‘include gulls, terns and herons. In addition, several species of mammals in this
study area, such as raccoons, may ingest aguatic biota. Humans catch z small
“number of fish in the study area’ and may. occasionally consume them. This is’
discussed in the sectlon on’ the status of aquaﬂc bxota.. -

_Status and Internal Transfers e o

:The;majorr types of‘,terre’strial biota. are gplants, 1nvertebratw, reptifes and
amphibians, birds and mammals. = Nine different types of habitat have been
- mapped and descried in the. East Bayfront/P ort Industrial Area (need to relate
habitat . locatson to so&ls/groundwater data) Thes e are: :

Mature Cottonwood. woodland'

Overgrown field part way through the process or Quccess‘ion" from old field.
to mature cottonwood woodland : :

‘Open ﬂeld w1th good dralnage

Recent fill and other semi- bare oround
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Aq atic Eabéfat with SUD"’)GQC‘d 'v’ﬂn*:
'jMar hlanu and wet meauow ﬂuOdcd 1 least seaégﬂally; -
"C%and or gravel bearh and shore!me,v

'WtHow thlckcto, and

Mamcurv‘ed-‘!awns{ and. gat."denié.

,These are -die‘sc:‘ibed_i'h the Phase" 2 rep on natural heritage. The Phas

report also contains a list of vascular, ﬁ!an ts *ha* ha_ve been “identified in t

Port Industrial Area. In addition, fou provincially rare plant
1
i

r
species have been identifis ed in the Po mc'udxrg twWo unusual

~ -~ o P S S B e

non-native spscies. Some of g Epec RAOW TG 28 pohdtion-
B ~ ol o+ P S

tolerant {e.g., of salt, metals or herbi

There are nc daLa availabie on toxic o .‘Lam.nat‘t\, in vegetation on the. study

ol

rea. Invertebrates in the study area mc!udf-\ bH**zrﬂles and the main reptiles
-ar‘d amphtb'ans mcludm _— . v , , : :

_"American_ toad:
Northern.leopard frog;

- Common shépping 'jt‘u'rtl_e; .
Painted turtle;
Map,turt!'e; : . | E ’ R o
Common garter snake; and
'BrOWn snake. S ' 7 : -

v'Tbeir current status and distribution ‘ dx"cus@ed in the Phase 1 report on'

nauu"al herltage There are no data aw.lame on contaminants in .these species

in the study ares; although there is information on the effects on shapping
turtles in the Hamilton Harbour. This indicates that turtles eggs from Hamilton

Harbour have a lower hatchability and the ycung experience morn‘defozjmxtles

than an equ;valem turtle populatlon m Algonqum Park

~ There is a Iot of mformatlon on the effects of contaminanto on blrds in the Great -
.Lakes Elght specxes have been studied in detail. Thase are:

Double crested corm'orant;
- Black crowned nighti-h_er‘Qny;

.-

 Bald sagle;



Herring gull;

Ny ey ey IR
Caspian tern;

Common tern, and

v: U thﬁo‘e Hve a e'CQfllf‘ﬂori in tﬁc Eac ‘E‘.‘f'iruﬁ;/’lr:ﬂf InldUSt« Ia! A &, t\lo a.’C
3
o

unusual and one is abundant. Dopusauor‘&; deciined L.xiowgh t!m Great La,\ev,
in the early 1970s. Since then, they have increas ed. The increase in numbers has

. meant that in so'ne are S fw.b are.mors comm only observed than in the 1970s.
- AN example of this is the -Crested cormorant whose population or rashed to
approximately three palrs "on' Lake Ontario in the mid/late 1970s. Sin ce then, it
has exploded and ancmailes such as club feet, cross bills and eye and skeletal
deformities. are now being observed in some locations around the Great Lakes.
he' '"opulatxon crash was caused by CDE-induced sggsheii thinning and
i

L

(R4
P
-

¢

mbryonic. " mortality. Double-crested cormorant fp'o_pu!at‘or‘s are - pamcula“! -
'mceptible to eggshenl thinning becauss they stand on their eggs to incubate
them. Popul ation increases are’ qssoc(a;ed with the lower levels. of many

organochlorines in the .Great lakes ecosyst There &re nc data available on
“contaminant-related effects on bird populaticns in the study ares, but there is
- information available on birds on Mugg’s Island (herri ng gulls, ring-bilted gulls-
and ccmmon terh ). For example, levels of contaminants in nerr'n gull eggs have
been measured since 1980. Levels of DDE, Mirex, HCB and PCBs have decreased
significantly, but levels of dieldrin and 2,3,7,8-7CDD have 1 mamoci pproxnmate
the same. Effects have also been investigate . Thess xncludc leg deformities in
ring-billed gulls and crossed b.;ts in comimion Lern chxcks *hes: are ducucsed
in Chapt’*‘f 2.

r—%
(b
5 3
.

Thirteen mamr"ﬁal‘i'ag species have .b.een “eci:o;{%ded in the study _varea. T‘n’ese»ére:
Bats (Speéies'v*unknown); T |
‘Eastern ’cofctorf\taii;v V
E’urop‘éan‘, hare;
Eastern grey f‘qurr\.‘,
‘Beaver,
Meadow vole;
; Mus .\re;fc;_ vv v B
-Nor'y_«;/ay' rat;

Coyote;



e
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Red . fox;
‘Raccoon, and
Striped skunk. . - o : . : ' L

. These are discussed in Phasé 1 raport‘o:n Tatu a! n@rir’tage. An fr vmnt@r‘y of sma
;mammais in the East, Bayfront/Port Industrial Area was conduct in August l99C
for the Phase 2. report on natural. nerltage T results huh %’a house mice
were fouhd to the ‘west of Cheiry Street, cl to ‘he egastern gap and that
meadow ‘voles were found at the othe. Ctwo locations: studied, south of Unwin-
Avenue. There are no data available on. contami ant can emratlons or effects in
~ * small mammals, although the Royal Commission is ¢ idering conducting a study
- on 'f@Sidqe ievels in the mﬂadow vole, the most abundant. mall mammal. -

O
o :T
WO ®

ot

restrial bicta.
the food web.
This has been discussed in the section on definitions and concepts of ecosystems

In addition, toxic chemicals can be transferred within species either prenatally
"~ or post-natally via lactation and nursing. It is ‘becoming apparent that in many
cases exposure of adu'!’t populations to  toxic .chemicals causes: effects in the
offspring rather than in the exposed aduits Developing embryas are often more
sensitive to toxic chemicals than adults. Devélopmental effects include physical
: abnorma'tt es such as crossed bills, oedem“, skeletal varﬂd leg deformities in birds,
fow birth weight, sma‘l head.circumference in -humans and leg deformities in
snapping turtles and behawo..:ria’ abnormalities,” such ~as reduced nest_.
attentiveness in birds, and poorer usual recognition and short ter m memory

~humans.” Mammals can also transfer contaminants through lactation and nursmg:

Nu‘créle' and cun*ammam% are trqn f red in several ways
Obviously, transfers occur to successively higher tr >

" their young. Although !arger amounts of contaminants are transferrsed post-

nataily than prenatally, human data suggests that mulwdua!s are less sensitive
to the effects of contaminants after birth then bafore. LacLatlon is the major
rdepuratxon mechanism for femaleg ' -

Efflux’ ‘(C),‘

'Terréstrié! biota can lose nutrients ahd cbmaminan ts by excretion or when the
decay. In ‘either’case, the loss occurs to- uous and broundwﬁter r\zo data are
- available on d ese patsza/a. : :

Aq'uati_c Bibta ” ’.(AB')
Lo_adi‘rvigs' (cy-

‘Aquatic biota in the East Bayfront/Port -Industrial Area include benthos,:
© phytoplankton (algae), zooplankton, and fish. Loadings to these diverse life forms
‘occurs’ via ingestion and uptake from water and sediments. Ingestion and uptake
from water can occur via swallowing or across cell mbmbranes, such as fish gills.
Ingestion and uptake from sediments can cccur in similar ways. Benthos, attached
algae, some zooplankton and bottom feeding fish are likely to receive the majority
of their lcadings. from contaminated sedimants, whilé phytoplankton (free,
‘unattached algae), some zooplankton and other fish are likely to recelve their:
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loadings from water. Gill transfer may be an important expocwe pathway: becau\,e_
-although. concentrations of toxic che emicals in water are often low, large volumes
of water flow over fish gills. - The DIOa\/a.]abul‘}’ of cmtamx nants in sediments is
discussed on the section of :,edm ents.. : o :

Status ‘and I'nternal'Transfer\s ' ~('C}'

nto Waterfront have shown that

Studies of benthic invertebrates in the Toro
e environmental co 'di‘t'onv Areas
Y idges a

~

species and numbers vary depending on th

aicng the north shore of the Inner Harbour, in sshbridges Bay and Mimico Creek
.are organically poHutcd and the benthic cofmmunitiss consist primarily of
oligochaetes. and’ chronomids. Thus, species diversity ‘is reduced, 2although the
numbers of individuals of a speciss are increased. Observations that. some
contaminants have a iow bicavailability in sediments are supportsd by data on
contaminant levels in benthos. However, contaminated benthos are found in areas
~such as Ashbridges Bay. These studiss are gmcw sed further in the ‘Stage ‘i

Remedial Action Plan.

Studies have also been cor.ddcmd on phytop!am’.:n and algae. Msasursments on
the size of algae communities ars oftenn used as a ‘measure .of the primary
productivity of an ecosystem or as a measure of nut ent a availability in-a water
body. But although conditions in the study area are utrophic alga!l growth is
not a significant problem. because of wave action and because thers. are limited
substrates available for algal attachment. Research on the effects of dredging and
other activities on. carbon assimilation by algae indicates that the rate was
mh;bxted by dredging and ship movement, but enhanced by dredgeate disposal.
- " There are insufficient data to cermit an stescmcm of Looplankton in the Toronto

- Waterfro nt in general or the study area m pa: icular.

(D (D

' Freshwater clams. have 'been used to test for the b«oavailabllaty of contammants :
" adjacent to Tommy Thompson Park in 1988 and 1989. The results show that clams
~"accumulated detectable residues of many heavy meta!s, PAHs and gamma chlordane,
~at levels higher than those m control clams from Balsam Lake. . -

' Fxsh populattons and their habxtats have been. mvestngated extenswely Table V.
shows the numbers of species that have been observed in the East Bayfront/Port
" Industrial Area and its surrounding. They are identified and discussed in the
“Phase 1 report on natural heritage. Brown trout anc rambow trout are stocked
“in the vxcxmty of 'the Toronto Waterfront. In 1887, brown trout were stocked in .
B!uffers Park (20, OOO) and Ashbndges Bay (15 OuO‘. , ' :

" The 'specias diversely reﬂects the re.aliva quaiity ¢f th habuat prowded by.
each location. Factors contributing to the poor habijtat m ‘the Lower Don, the
Keating Channel and the Ship Channel are poor water wahty, coricrete walls and
dredging. The Hearn Outfall, the Eastern Headland and Ashbridges Bay provide
better habitat. ‘A survey conducted -in 1990 as part of the Phase 2 report on
natural herltage ldentmed twemy species in the study area. -

The best. frsh commumty in the study area wm the wave zone north shore of the
Outer Harbour. This provides good thermos protection and spawning habitat. The
fish commumtles in the Keatmg Channel and the turmng basin are’ the most

5
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’TAB..E V NUMBERS. OF SPECIES THAT HAVE BEEN OBSERVED IN THE EAST

BAYFRONT/PORT’ INDUSTRIAL AREA AND ITS SURROU\!DLNC""

‘Location R - s . Number of Species

Keating Cbanral R 'b-r o L -1z

v-Héadland4Lagdons’P0nd B C 40

- “Ashbridges Bay B - o S -a”"v“ ; 35
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degraded’ and limited communities along the ‘waterfront. Coatsworth Cut is
" adversely affectcd b/ guormwatez discharges from the Main Sewage Treatment
Plant. : : _ ' '

Fish hab‘itat in the survey area has besn investigated in scuba reconnaissance
- survey. The area was primarily silt and sand with areas of gravel, which had
sporadic coverings of ‘attached algae and aquaL ic. macrophages. Areas of boulder,
. cobble” and gravel were found adjacent to the eastern: gap There is some
z;crua’cxoral fuhmg in the study ares, pa'rticui_ar!y around the Hearn Outfall and
Ashbridges Bay, althcugh the Hearn plant is currently not in us e. and so the
cooling water that attracted fish species is not in. c:rcwmxur The Phase 2 report L
m r*aLura! vhcrltago contains details on angler ef‘orL, harvest catch rate and
cnsumption in the study area. The- numbcrs c‘ fishermen u.:lr\g the study e rea,
.H\:ij/ to. be-about one hundred and the Toronto area is thought to provid
bo t 7,000 angler days per year and a harve st of about 2,500Kg a vear. '%Jrvav

P

rr (D

D)

conducted by Environment Ontaric of Ontaric anglers have shown that the most & -

commen fishing frequencies are orce every two weeks and more than once a
week. Many fish caught by Ontario angicro are consumed. (insert information on
fish consumption in the study area). Approximately half of the respondents tc
province-wide surveys ate fish once a me .th or more and the mean meal size was
284g (Cox et al. 1987). This is considerably more than the 114g used by Health .
and Welfars Cunada to calculate consumption g*tsde ings. . o

.avels of...contaminantsvhave been mea sured. én benthos and fish. Data. on
concentrations - of metals and ,organics - in benthfc tissue from the East
Bayfront/Port Industrial Area and its surroundings are shown in Tables 3.10 and
311 of ‘the Stage 1 Remedial Action Pian. Levels in fish have been determined
as part of Environment ‘Ontario’s Nearshore Juvenile Fish Contaminants
Surveillance Program {(young-cf-the- year spottail shiners) and the Sport Fish

Contaminant Monitoring Program. These. prug“arrs have shown that concentrations

“of many contaminants, fi’}Ciqumy PCBs, DDOT and its metabolites, BHC and chlordane
are decreasing in! fish, although they. can still -be detected.. The Sport Fish
Program has provided information. published in the ‘Guide to Eating Ontario Sport
Fish’. Consumptlon advisories ‘have been issued for eleven locations. along the
Toronto Waterfront, of whlch ‘three are in or adjacent to the study area. These
_aré shown in Table VI. Concentrations of contaminants in fish from the Toronto
Waterfre: z‘t, ar discussed extensively in he Stage 1 Remedial Acticn Ptan.

'Transfers of nutrients and: contammants Can oOCCcur up the aquatic food web. For
“example, benthos, phytoplankton and algae are- commonly’ eaten by fish. This is
- likely to be a significant pathway for the fish species involved and information
.on the Great Lakes aguatic food web is available. In addition,; prenatal transfer
could also occur, a!though it has not been stud:sd b;\tnrs.vviy ‘

Efflux  (C)/

. There are three main pathways by which ;;itrier.ts and contammantc can’ be lost.
from aquatic btota. These are - the ingestion of aquatic bicta by terrestrial biota,
decay to water and sediments and excretion. Fish consumpticn has already been
discussed above. As mentioned in the section on sediments, the deca y. of aquatic
blota can be an smportant pathway for ;mmobm.,m:, chemical contaminants m

i
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TABLE VI CONSUMPTION ADVISORIES RELEVANT TO THE EAST BAYFRONT/PORT "

INDUSTRIAL AREA

Location .- . species®

Hearn Gerierating Station Oufer Harbour - N _— | “carp

v

Whita ‘%a%‘%
Yeuéw Perch
 Gizzard Ahafj .
: ﬁNorthe}“n Pike

Toronto Island - Inner Harbour B ~ .- White Sucker.

‘Sca-rbo'r‘ough Bluffs . . - I _Léké Trout -

* Advisories may be for specific sizes onty



. This section of the Mport has scribed the Eas

seduments it euuuphm conditions promut a’ga! growth. Excret‘ion' }s'uhlikeiy to
represent. a major pathway. : T .

Conclusions = (B)

t Bayfront/Port Industrial Area
as a ecosy stem. Information on .oad,n i of nutrients and toxic chemicals to the
environmental ‘media in the study area ‘is relatively good. The most important
loadings LO the scosystem are: : ' '

To the au (fro m lo cal and remote sources);

- surface water (from the Main ‘Sew ‘age Treatment Plant and ‘storm and
combinsd sewers); md i '

. To soil ar‘d groundwator (from revious and current land use activities)

These and other !oadmgs have resulted in detectabie residues of toxic chemicals

in &l media (air, surface water, sediments, scils and groundwater, terrastrlali
biota and "aquatic biota). In addition,. there have been effects reported on.

' terrestri’ and aquatic. biota. Birds have experienced repréoductive fallure and

fish are also unable to reproduce normally. Information.on transfers within media
is relatively poor." This reflects our general lack of knowledge about how
nutrients and, toxic chemicals cycle in ecosystems. Information about how
nutrients and toxic chemicals leave individual media.is a!so re:at!veiy poor for
the same reason. Ons of the major pathways by which contaminants are . removed

from the ecosystem, sediment burial, has been dzsrumed by dredgmg activities

which resuspend contaminants in. the hm. . column, further exposing aquatic
biota. For humans, the most important exposure pathway to contaminants in the
gcosystem is the consumption of contaminated- ﬂsh, although consumption of fush
from the study area is probab iy mzmma!



2. ECOSYSTEM HEALTH  (CH)

APPLYING CONCEPTS AND DEFINITIONS OF HEALTH TOECOSY_STEMS (A)

~ Concepts of human health have phargcu over tims and are di ffer em | ditferent
-societies. In 1967, the Worid Heaith Organisation defined it as: st T comp!ete
physical, mental and social well-being ar.d not mere!/ the ap ance f disease
o Te) THig definiti re

, ....xrrmty (World Health Organisation 1987 :i).‘ This -definition recognised the
: importance of the non-physical aspert of health. More recently, the World Health
- ‘Organisation’s Regional- Office for Eurcpe expanded this definition to "the extent
- to whichan individual or group is able, on the none hand, to realise aspirations
and sat'isfy needs: and, on ths other *o‘c\hange or c'ope with the. environment.
everyday living, not the ob'ecks\fe of

»Health is-therefore seen as a rescurce: or
iiving; 1t is a positive concept emph 'wxsmg social and personal resources, as well
as physical capacity” (Wor% Health Organisation 1984). This definition has bee:

(
“accepted py both the federal and provincia

governments and was endorsed by )
the Environment and Health wWolrk Group in Its report (Royal Commission on the-
Fu-ture of the Toronto Wukerlru..; Envm, ment Wd ‘Heaith’ Wo*kg"oqp 1988, 23). -

T.h se broad defm:te 'S recogn_ise that it is zmportam not om/ to protec+ aealth
by minimising or eliminating risks, but alsc to promote and venhance_ it Until
recently, western sccieties have focused on health pz“otecuon rather: than healt
~promotion although -this situation is now cha ngmd. For examp%e',' in medical
practice physicians usually focus on. dla:,noses of il heaith, rather +than
enhancing or even sustammg good health. ) 4 " ' I

Recent!/ concepts and defmmons of heaith have been appued to- ecosystems. In
“the last few years, several papers have been published on ecosystem health (for
example, Rapport, Regier and Hutchinson 1885; Kuchberg 1985; Schaeffer, Herricks
-and Kerster 1988 and Rapport 1888). But just as in humans, good health in
. ecosystems s often taken as the absence of adverss physical effects. Studies.
. have examined physical effects at different trophic levels and at different levels
of bsologic organisation. This raises the question of when is an adverse effect .
“a health effect. Clearly, adverse effects at the tissue/ organ, individual, population
and- community levels of organisation can' be seen as health effects, but what

about adverse effects 'at the molecular and cellular levels? Are these health

effects or just adverse effecLs? Can we talk about the health of a molecule cor
a celi? : S ' ‘ ’ : C

Most studies on ecosystem hea!th have only exp!ored the physxcal aspects of.
health and have not used the broad concepts embodied in. WHO definitions. This

can be seen in the cnaractertsttcs of ecosystem health described below. Few .

~studies have exammed the psychological ‘and social aspects of ecosystem heaith

"There are, however, some nhotable excepticns where . effects on -social and
psycheiogical health are being mvestigated in humans labora*oxy ammals anhd.
“wildlife exposed. to environmental stressors. In humans, this includes- the ongoing
epidemiological study of the offspring of womeﬁ who consumed relatively large '
amounts of fish from Lake Michigan. Initially, the. study showed that the chil idren
exhibited behaviourial and neurodeveiopmental deficits at birth {Jacobson et al.
1984, 523-532) and subsequenﬂy deuc&ts m cogni tive fune tioning were reported

’



in the children at four years

of ‘age {Jacobson et al. 1990, 38-44). In a.study of
" laboratory rats fed diets cenitaining  salmon from Lake Ontaric, ressarchers.
demonstrated &an increase in reactivity toc aversive even such as mild electric
shock (Daly et al. 1989, 1356~ 1365). Behaviourial effects navo alsc been observed
in several bird species in th ¢ Great Lakes Basin. Them ost commaon éffect is nest
inattentiveness. This has been cbserved in hert ing gulls (for-exampie, Fox et al.

1978 477-483), Forster’s tern.((Kubiak et al. In press). In addition, poiygyny has
en reported in herring gulls from the. Great lLakes fShudart 1980, 4gu =423,

L.ake LrOUL fry have demonstrated abnormal- ciﬂawour asscciated with DOT
.':*clqdmg loss of equilibrium, abnormal swimming, laying on their sides at the
" bottom of tanks, lethargy, CeSQatluﬂ of feeding ar“d eventual de th” (!V‘a 18885),

v .Smce humans are integral Componﬂnts of many ecosystems, !"uman hca‘th can be
'seen as a subset of ecosystem health. Of course, human definitions of human

health are not- necessarily transferable to ecosystems and their health, Ultimately

human heaith Is self-defined. S0 how can human definitions of ecosystem health ..
“be .valid? Human perceptions a about what makes an ccnﬂvstem healthy and

desirable ma/ not r@ﬂeo’t the. baocentrlc realism’ of what makes an ecosystem -
healthy Inevitably, the crxterta used to judge whether an ecosystem is healthy
or not are influenced by hqmcm Vaiues. hose val Jgs are dependent on pravamr‘,g

sccial and cuntural norms that change over time and are dif ferent in different
societies. Just as human health is a relative COﬂC“p‘., 80 ecosystem hvalth means‘ .
vdifferent thmgs to different people.. : o

It is oasy to trace the links between curr nt } ac ehst!cs of ecosystem health
and the pmvamng values 'of our western, deveicped society (Rapport 1989, '120-

132). For example, the. notion that a hsalthy ecos ) tem is a productive one can

be 1e}aLed to our ortema’tion towards, Jachieving high levels of economic well-
bemg Sxmxlar!y, in a society in Wthh normafrt/ and stability are valued, it is’
not surprxsmg that stability and the ab:'uy to damp ur*dGSIrab!e oscmatxons are

‘seen’ as dosxr”b‘e characteristics for ecosystam health

. ConCepts of ecosysten“ health often ‘depend or*'par ptxons of the ucefulness or
_value of the ecosystem to humans. For c‘><amp!e acidified lakes are attractive to

swimmers. becausé there are no algae, but few would judge them to be healthy.
Similarly, a productive, commercially viable forest may be seen as healthy, but

~may be a virtual monoculture, providing suitable habitat and food for only a few

species. In addition, many degraded scosystems may be economically viable in the
short term, although natural capital is being lost. Such deteriorations are often
not obvious in the. short term becauso of artificial nutrients inputs, e.g.,

vfe"tfhsers or othor additions.

A related Consrderation is the notion of Vaiued Dcos,umem components. What is xt

. that we value about- ecosystems and why are we concerned about them? Beanlands
‘and Duinker identified the following factors that deLe,. mine how the pubiic values
-ecosystems (Beanlands and Dumker 1980, 45):

- The "elatxonshtp between human health and the- environment is of utmost
importance; ~ ’ ' S : ‘ '

Concern about losses of important commercial species or commercially available




production. ‘“*muarty, a concern aboupan increase. in un desirable species;

A high value is placed on if-ecreational -and assthetic considerations;
Jor ondan jered apenteu ar v_a!u_ed' highly;

Concern about loss of habitat, because it represents a narrowing of future
options; o ' ‘ - '

’P’—“FCEIVed xmba!anceo between supply and demand of»species or hab‘-états."

.Thcse fdcto;s represent sccietal values and may not reflect the values of all
individuals and groups within society. For example, - some - may agree. that .
scosystems should be left undisturbed and that recreational opportunities damage

eir health. However, they can be used to develop anthropocentric criteria for
a healthy ecosystem in the East Rayfront/Port. Indugtr.ui Aroa This is dzscussed
later |n this chap_er / ' : ’

No . discussion abou h‘uman values and ecosy sa would be complete
"~ without mentioning degp scology. The term deep ecology was coined by Arne
Naass in 1873 (I\amu 1970) The essence of dea p ecology-is an attempt to adopt
a biocentric .or ecosy stems approach to E..e,, rather than an anthro opocentric: one.
" Devall and Sessions have described the basic ‘*nc:pias of daep ecology as
follows (Devall and Sessions 1985)_. ' ' o

. -~ -

Life (human and hon human) has value in itself, independent of the usefulness - |
of the';z oh human world for human purposes; C S

' The mchness and dwers:ty of life - forms contrxbute to the re ahsatxon of th:s
»'va(un and ‘are a{so values in Lnems ives;

Humans havo no r{g ‘o_ red,u‘ce this ri’chness-- and diversity except 0 satisfy
.vrtal needs; P ' -

The 'floufisnin"g of human life and cultures is compatible with a substantial
.decrease of the human popu!at!on The flourishing of non human life requires
. such a decroase ' , - o ' ‘ ;

_Present human interf'eren,ce_vwi‘th the non human word is excessive and
WOrsening; ’ ’ . g : ;

Policies affectlng economrc technologncui nd ideo!og'icai ctruc*ur gs must be
changed; L N _ T - S = . :

The necessary ideclogical change is to appreciate the quality of life, rather .

tnan an mcreasmgly hxgher standard of lnvznb, : . .

i | .

Those who subscmbe to fhese prin .ples have an obix at.on tc try to mp!ement -
Lhe necessary changes. : : : :

Many deep ecologists lhave -gained_'prominence through t'_héir non-violent direct
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avtion campaxgns thaL are usudhy deagned o disrupt human expioitation: of the
non human - workd, But however laudable it may to attempt ' to adopt a
'oxoc\..itmc, {or ecosystem) perspective, we a ' ' it is. impossima to
dismiss the uniqus attributes’ that diff:reme atl other species of life
on earth. We cannot ever wholly step outside

- o

_th& fluman framework and entirely

~embrace.a biocentric appruac.x. But aith wough we can never compistely supersede - -

an. anthrogamc perspect v we can acknowledge its weaknesses and compensate
for them by valuing individual ecosystams, and L{ftu.:age!/. the whols bospharc
more. h.lgh,fy than huma” desires,and reed.

Thfs dx:cussm‘. has implications Tor this report. First, Jn.v t"\c phyuma% aspects -

-of ecosystem health m the East Bayfrcwt'Dﬂrt Industrial Area can be assessed N

with. relative ease. Second, the identification and’ maaquremont of risk factors and
characteristics of a health eCosystem in the East ’Jﬂ/*‘"on*/%rt Industrial Area
‘}‘repms nt human. valqw,v rather than how the sco system itself might perceive of
its haai*h and well-being. The remainder of this re Dm"* shcufd be consrdered in
the context of these two points. :

(l)

- C'UMULATIVEV EFFECTS  (A)

As the pace, scale and complexity of development have increased, |
apparent that the combined effects of ‘multiple actions on the sc osyst
irreversible changes-to ecological and uoaai gysiems that can be diffsrent ,
nature and extent from those caused by any single ac tiVlL_/ These types of -
effec;s are called cumulative effects,. “nd'the/ exist within a range ¢ spatial and
temporal dimensions. ‘Several environmental problems: provide examp!es of the
ways in which many small, repeated actions VL,HJ.aL.,e!y produce significant
consequences. These include ozone depletion, loss of wetiands, da,gradat:on of
. Great Lakes water quality and the dec! He of fish stocks. Cumulative effects on '
- ecosystems can be classified in many dnfferem wayb One example IS shown in
Tabfe VII (Sor*nta ca’c al, 1987) ‘

—
-

Ctea'riy, there are cu*nulatlva acosystem f ects " in ‘the East Bayfront/Port
Industrial Area. The types of cumulative effects that are the most common are
time and space crowding, triggem and threshoids and indirect effects. -Of course,
an effect.can fit into more_than one of these f*atego ies. Effects which can bhe
“considered as cumulative include the contamination of soif, ‘water and sediments,
dustfall, habitat detemorat'on and the numbers, types and diversity of terrestrial
and aquatic species. Contammatlon of soil, water and sediments can be seen as
a consequence of loadings that are time and space cmwded -compounding and
indirect. Dustfall is mainly a result of time crowdin g in the vicinity of cecal, sand
and gravel piles and the lakefilling ope"atson.,,Habnat detericration probably
reflects most- of the issue types. The primary causes are the construction of
,bundmgs paving of land and lakefilling. The .number types and diversity of
terrestrial and aquauc species ha.\/e bac a;fec*ed ‘wabx tat deterxorauon. -

Several methodologxes havo been proposed ful" asscssmg cMmu.at.ve effects,
particularly in- wétlands and freshwater aguatic’ -ecosystems, Howevar, it is
generally recognised that. s extremely - difficult to develop broadly applicable
methodologies because of the many probiems asscciated with assessing cumulative
effects. These mclude defmmg temporai and spa tial. boundaries, determining the



~TABLE VII: CL‘S

ICATION OF va ‘JL,‘-\T £ECOS

’

ST:N EFFECTS.

" MAIN CHAR

TERI“TICS"

EXAMPLES

- Time C:owcmg

Space Crowding
Compoundi'ng Effects
“Time Lé.gs _

~ Space Lags

Triggérs ahd
Thresholds

 Indirect

'Frequent ana

repetitive impacts on a

“single env iru.mental

lngdo um -

H ug,h nsity of impacts

on a sin 'le
environmental med

um’

) :. - . _‘.‘_4 . I l“
Synérgistic c;fects due

to mu!tlp¥e' ources on

‘a single snvircnmental

medium

: Lo*\g “’efavs in.
gxperiencing 1mpa<:tw ‘

.-

Impacts resulting some

distance from source

Impacts to.biological
systems that :
fundamentally change -
system behaviour

Secondary impacts

resulting from a
- primary activity

Wastes sequentially
discharged into rchro,‘

“or Wmerohedv

Habitat fragmentation
in forests, estuaries

Gaseous emissions into
the atmosphere

Carcinogenic eff cts

N

Major dams; gaseous

gmissions into the
a’tmosp ere '

'-Effects of changes in

forest age on fore&,t
fauna -

New road developments
opening frontier areas .




‘use pianning and de e!opmentvcomro! process for the aréa.

f the end of ‘hnu sectxon.

1Iden’r;n‘ymg and Measurlng Risk Factoro (B}

-

value dsfferem effecte, aeeountu.g for non-additive effects, dealing with

-mformatzon gaps and ensuring oc:entlﬁc rigour nd- ¢ nsistency. It will also be
important to Ot:\/"-"[O,J methodologies . ¢ amine cumulative e fecte in the
methodologies 1o examine the cu"mzt.w effacts in the whole of the Greater
Toronto  Bioregion especialiy ~as existing land use planning proceser 4o Ko
assess cumulative effects. These methodologies should be integrated

APPROACHES TO IDENTIFYING AND MEASURING ECOSYSTEM HEALTH (A)

+
are:

A
¢ N
o)

- . . 5 )
-n-féf‘yi-ng-and‘-m_easuri_ng risk fact ork‘, and;

' Identxfymg and. measuring character»istics that differentiate hea!th;,.:",ec:os'ystems o
fr .

om unhealthy o’

isk v*""ctors dEL ermine the expression of, the fa acteristics that differentiate
calthy ecc»eystems from unheatthy ones, - -

T ase two approach have also bec used tc assess “uman health, Risk .‘ae‘cors
that have been identified and meas red inciude exercise, nutritional .‘statu

_poverty, -housing, empxoymem nd the- use of alcohol . ang’ elgarmtee

Characteristics that have bsen ld“l’iunod and measu ired include disease prevalence

nd -incidence and mortality " rates. Clearly, .how “ever, there are differences”
" between the types of risk factors and - "zaracte stics that are appropriate {c

assess ecosystem health, as compared vmh 1 na hea.th These are explored at

4
~

" Ecosystem nealth cah be aasessed by identifying and. measurmg the .stressors -

that are known or.are likely to cause adverse effects on ecosystems. There are

probably twc main types of ms,\ factors: physical ones and non-physical ones. -
Physical risk factors can be either anthropogenic (e.g., persistent toxic

chemicals), natural (e.g., hurricanes, earthquakes). or ‘both {(e.g., radiation,

‘mercury). Onegparti«cutar_!_y interesting risk fact’or is the {ntroduc+ion of exotic-
species (i.e., species not native to the ecosystem). Exotic ‘species. can be
. accxdentaHy or deliberately introduced and can be desirable or undeswable Two,
~well-known examples of exctic species in the Great Lakes are lamprey and zebra

mussels These have both had negauve ef feu‘s an: th: ureaL L*"es ecosystem.

Non phys;c rlsk factors include government ’poﬁcies and economic factors. Forl
~ example, the policy of sewer separation ‘adopted by 'Metropol’tan Toronto many .

years ago has probably improved ecosystem health n -that bac“rerzat levels

~entering the Toronto Waterfront from combined sewers are likely to be lower than
previously. Economic factors that are also risk factors for the East Bayfront/Port

Industrial Area include the pressures’ for redevelopment. New industries and

perhaps housmg are. needed to benerata ta>\ revenues and prowde jobs. But-

into the land

here are two approa iches that have .beer. ueed.'to sess- ecoevstem healt h T%esev -
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.Some ecosystw’zs are dms \dent on periodic stressors, or risk’ tactors, For
example, many boreal forests depsnd on fir regenerate nutrients and annual
flooding increases the productivity of nearshore ecosystems. Th hus, risk factors
are not necessarily negative. They can also nhanc cosystem hedlth

- This approach of ‘identifying and. measuring sk factors is | implicit in the
‘majority of environmental monitoring prc‘grau t deter:‘ni:wc ‘the levels of
- stressors in the ecosystem. Exampies include programs »tnat monitor levels of

bacteria in drinking water, concentraticns of SCX and NOX in alr and *ho levels
of persistent toxic chemicals in .water; sediments, soil and bota. Most of the .
gnvironmental. data on the East Bayfront/

/Port Industrial 'Area are in this

Ghat*astsrlstfcs of Healthy/uf'\heafthy Ecosystems - .(3}

Auhough ecosystem haaith fike human ha fth, has been assessed largely through
diagnoses of ill health, more generic screening. appﬁmachos are being developed.
These screening approaches involve the use of systemic indicators of an
ecosystem’s functional and structural integrity. \Whiie there is not ‘widespread
consensus on what constitutes .an ecosystem’s vital signs, a relatively small
‘number of indicators are emerging as being appropmat to differentiate unhealthy
and stressed ecosystems from .heaithy and-unstressed cnes. These critical
functions and structur es are common to all types of ecosystcms and so can be

applied to the East Bayfront/Port Industrial Area to assess its ecosystem health,

Just as .they can be appired to a tropical rain forest

The functions and structures that are. crmca! to ecosystem health include:
“An adequate circulating nutrient p002 +o supp rt dss%red organism/:s, especiall
!ong—llved larger spec:es ' o - -

An adequa‘te ﬂow of energy to maintain: the trophic structure;

Maintaining a.diverse species bass, :espec ially. long—lived, larger species. .'In'

turn. this requxras

Suitable habltat for: all stages in the life cycto and for all’

critical aﬂtlvstges (e.g., reproduction, shelter and ingestion
of food. and water);-. : :

A fbcjd'web ap‘prtopriate_ for the. speciés basa.

Feedback mechanisms to damp undesirable oscillations such’as the ability to
~ respond. to exposure to toxic chemicals by ‘decomp csing, transferring, or
chelating them. so that: they are no longer toxic or. their circulation ‘in the
ecosystem is minimised. This has calso been called ecosystem resilience
(Westman 1978 705~ 711) : : ; '

Low disease ‘pre_valence and incidence rates.

[3.4



[M]

Similarly, there are severa. characterlsu” of un l*e lw' unr‘ stles sed ecosystems
(Pegler 1888 a,b). Tl‘es include: ' ‘ :

Reduced pr lmar/ proc‘act.wtv (ex ept when the stres

" suchas choa* orus inLake Erie in the 1960s);
- Loss of m..trlcms e.g., los s of or gahic matterv
additions of nutrie nts, such as fertilisers);

;. Loss of sénsitive spaciss allJ a reduction in
Cinvolves the l*eplacs‘mc,ht of leng-lived large
ones and the eme ‘gelc; cf large numbers of

(e.G., ollgochae s)

High disease or v*alen_ce and incidence rates, accompanied by ‘repr:,ductfve
£oaits - . . o Lo
fallure; : ‘ . .

“h

.Ihcrease lhstablllty in h"mb e individuals In a species {i.&, population.
eXpIOSIUﬂS and crashes) and : : :

) Ihcreased cycllng of comamman ts through ecosystem media.

Complete lhformation- on Lh"ese charac‘e istics is ha
true. for the East Bayfront/Port Industrial Area . wher
ava*lable on +hese cnaracterlsucs .

ly -ever avallable. This is
there is little m.crm:ltlon

Example of Assessmg Ecosystem Llealth , A‘(B)ﬁ

' One example of the assessment of ecosystem health'ls' the mon.tor'nc and
- surveillance - programs in the Great lLakes Basin. For many years,. ate, and
provmclal government agencies have measured levels of persistent toxic chemlcals
in the water, sediments, air and bicta of the Great Lakes Basin. This is an
example of identifying and measurmg physlcal risk factors to determine ecosystem
health (
Recehtxy, more emphasls has been placed on momtormg the effects of oerslstent
toxic chemicals™ on the bicta of the Great Lakes  Basin systematically. in" some
respects,; it is surprising that systematic ‘sffects monitoring is only now be lht,
implemented because it has been evident for many years that numerous species
of fish and wildlife experience adverse health effects from exposure to chemical
_contaminants.  Effects monitoring is thus ~an example of . measurl‘ng the
' characterlstlcs of ecosystem health S : - ‘ R

Another indicator of ecosystem health in the Great Lakes was. developed by the .
Ihternatlohal Joint Commission and has been propesed in the 1987 Amendments
to the 1978 Great Lakes Water Quality Agreement. It is for Lake Superior and is
‘defined in terms of. two organisms: a fish (lake trout) at the top of the food web -

and a benthic species (Pontopore/a ‘hoyi) at the bottom. The indicater includes .

. measures of each . organism’s abundance and adds that the lake should be
. comprised of. stable, self- producing. stocks of lake trout that are free - fro m o
- contaminants at concentrations that adversely affect the trout themseives or the
qual ty of the harvested trout Both specles require clear, cold water, clean
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bed habitat

sediments and undistur . The International Joint Commissien’s Science
Advisory: Board has also prcpo&,d v-;a?!eye and r*“a/ﬂy as - indicators of a heahk)
mesotrophic system (Scien ce ‘Advisory Board 1%&,)

.‘Pcsc,cnuy the health of the ireat Lakes Basin Ecosystem has been assessed
- intwoe public > g &l : cok entitis ea Legacy?"”
“prepared by } Instit search on
- Pubiic ro.my (Conservation istitute for Res;ﬂarch on Public
Policy 1990) and the report icals in the Great Lakes and.
~Associated Effects,” Vit al. 1880). The Conservation. -
Foundation/Institute - for Research on - Public Policy  Book identifies ~ fifteen

alth (n the Great Lakes Basin. These are

‘indicators of ecosystem he

Air guality

Contaminated sediments’

Groundwater

wetlands
Soil erosion
~Agricultural Productivity -
Shorelinés
- Human health, and
Economic conditions.
Clearly, these indicators are st'ruct’ur al,. .FaLhér Lhan funcuonai measu.res of
ecosystem health. In contrast, this report and most résearchers in the field
. advocate the use of functional indicators. . Neverthelsss, structural notions of
- ecosystem health can alsoc be help‘ul s T ’
Risk Facto’rs and Characteristics Used .t,o Assess. Human Health - (B)

oor

Although this report fOcUses’ on "_ecosyéte,m ‘health in' the East VBayfront/Po‘rtf



Industrial Area, humans 'are a part of the ecosyslem and so a brief U
of the risk factors and ch;r t mstlcs that can be used to assess human health
is appropriate. ' : S s S :

The Cttawa Charter for Health P.romot;oh identifies nine 'premc,ué"'iztes for human
. health (Ottawa Charter for Heaith Promotion 198€). . The absence of these could be:
seen as risk factors. They are: peace, shelter, education,- food, income, a stable -
_ecosystem, sustainable resources, social justice and equity. Like the rsCL factors
for ecosystem health, some - of these are physical-and others are not. A{thougb -

‘there are di‘fferences in the types .of ‘,msn fa \ors for human \and-ecosystem
health, in ‘many cases they are compatible. This notion that what is good  for
a

_ecosystem health is alsc good  for human heal underlies - the concept of-
“sustainable development. oo L : : '

he' main characteristics used to assess huma

T an health are symptoms of disease
or ill health in iy divxd”as and preva ence and incidence data {especially life
~expectancy and infant mortality) in cvr*muf‘;;itées, These characte' ist%cs’ represent
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“a proportion of the _-\,haractcmstagc that are used

| CRITERIA FOR A HEALTHY EAST BAYFRO'\T/PORT INDUSTRIAL AREA ERO)

Two ’cypes of criteria for a heai’chy EaSL Bq} front/Port Indus‘cr;a: Area have been
developed. These are first .an ecosystem {or biocentric) perspective, as
~ interpreted by humans, an d second a purely ar.thropocemru, ‘parspective. They
‘are summarised in Table VI o

Ecos'ystem Criteria - - (B)

Two types of . ecosvstcm criteria ha ve been devc!oped These are (risk factor
‘criteria and characteristics criteria. Some criteria are both rtsk factors and
' charac’carlst:cs including the quantity and quality of habitat and the nature of
the food web. Habitat and food webs are risk factors for species diversity, stable
population numbers, disease incidence and prevalence and the ability to respond
to: stressors: The physical risk factors that can be qsed to determmc the health
of the East Bayfron’c/PorL Indus rial. Arsa - mcl"da : :

Hab;tat quantity and QUQ“t/ for fish’ “nd wrldhfe that are not approprlaLe'
for some or all the stages of life .cycle or for all critical activities . (e.g
reproduction, shelter and ’che mgestlon of_food and waaef) “of -the specms
.present '

The presence of toxic chemicals (anh\.r i o*n antnropogemc or natural\ sources)
in the x,cosyatem \ : : . C ‘
_An madequate food web to support upper. ’crophic level spec:es, e:’cher because ‘
~there is an inadequate number of  fcod and prey specn s or because the‘
numbers of mdxv*dua; or gamsms are inadequate; P . _ :
Deve!opme’nt of the. East Bay' ont Port: mdust‘":at Ar"“ Erjc!udmg expansion .
Jpgrade of *he Mam oewage Trmatmﬂm Pidﬂ\., ' '




TABLE VIII : SUMMARY..OF CRITERIA FOR A HEALTHY -

EAST BAYFRONT/PORT INDUSTRIAL AREA

-

Lo

Risk Factors:
- Habitat

- Food Web

' - Exotic Species
- Redevelopment Plans

- Sewer Separation Policy

S Characteristics:

. ,Habita’c‘ .

- Circulating Ngtrienfs

- Species Diversity - o

. Stable Population Numbers.
- ‘R.ésplon‘se_ 1.:07 Str‘eéSOT‘S— |

- Food Web |

- Low _Ra@:es‘ of Adverse Effects

- Fish and wildlife advisories -
, .

. Habhitat

- Valued Species

- Beach Postings

- No Algae

: ‘Cl\ean Industries

" - No Dead.or Decaying Biota

- Recreational Opporiunities

- Absence of Uhdesirab!e Specie;i'_

/




1

Ntroduction of exotlc, speuee

can
" Ea

'-The non ph/ulCaX risk .abtqr" Lh,at to .determine ‘health of the
Bay:ron /Port Industrial Area include: ' o o :
P!aﬂs for the red eve!upmem c the E et a-‘./fron-t/Po'rt Industrial Area;
The policy of sewer separat-ion.
he characteristics that can be used to determine the health of the East
ayfront/Port Indusur.a' ‘Area ,ne!‘ude. o '
Habi't'at quality and qqaﬁt* y that are suitable for all stages Qf the sTe cyc!e
and for aii'crit(ca. activities {e.g., reproduction, CheI““ v.g s ion -.of food and
water); ‘ o
. A circu atmg mmen’f puaf' of “N, Prand C with no artificial additicns. or
.G:”’IO\/EBJS' o : ' ’ '
The presence of diverse. species of  aquatic bso*a {bemhos, zooplankton,

 phytoplankton, reptiles, amphibians,
sens;tsve, long—!‘ved larger species that ar
(ev I organisms; : S :

[=3
=

_tabte population ‘numbers
cormorants):
thin

This lmphes re producuv
ning or embryo loss

be used

mammals ‘and birds),:

c

the

and especially
haracteristic of upper troghic

with no expxossons or crashes {e. g., doub;e cres;ed
‘success e.g., minimal egg loss, eggshell

"The abmty to respond to undesnrable stressors in the ecosystem. Th S in'cid_des

the ability to respond to toxic chemicals. by detoxi
their circulation. Mechanisims include metabalic pr
AHH enzymes, and Lhe burial of contJnmafed sedim

- An adequate food web to suppo t big%ﬂer tre

ficaticn or by minimising
ccesses (e.g., induction of
ents with cleaner cnes:

p,;.ic fevel organisms in terms of

‘the numbers of food and prey spe Ci~>8 available an

pr _sent, .
Low incidence and ‘prevalence of adv se effec
- tumours, eggshell th’nmng, devexopmeﬂtal probie

range etc. .
A‘nth_rop__ogehic Criteria (B)

The criteria that humans “might select

4o measure the

d the numbers of organisms -

~

ts in biota. This includes fish.
mo, biomarx ers outside normal

R
\

sealth of the East

Bayfront/Port Industria!l Area are in séme cases dif ferent Anthropogemc criteria

can be inferred from the factors

identified by Beanlands and Dumker (1983) and

_*dsscussed at the begmnmg of Chapter 2. Tney mc’uae

No adv‘sor!es. on ﬂsh or wz_ldl:_f.e co

nsu npvtson;

‘Abuhéant, high'quality habitat for fish and wir_di‘_;'fe;



£

The presence. of valusd species of fi .h and wild! sfe (e.g., bald eagle);

No.beach postings;

Clean industries w x.h no eppar:z"t discharges to the environment (some would
argue for nc .nd ust i ’ ‘

No'vv'dead or decaymg_ p!_ants,‘ animals or fish;

. .
oy HES ~ o~ O T GV U SN I S
reat.u.a! opportunities-e.g., paths, waler sport activities; -

O

. Re

The absence of undesira b!e species ‘e.‘r«.'.’_sampreyd-‘and rats.
'THE HEALTH OF THE EAST BAYFRONT/POR* INDUSTRIAL AREA ECOSYSTEM (A) -
_Ecosystem\ Crlterla (B)

/-

Risk _Faetors- ‘(C)‘

Hab%tat (D)

The quantlty and quahty of }a..;xtat varies throughout the st dy area. There | is
a good diversity of terrestrial habitats and some ‘a relatively good quality
However,. much of the Port mdu trial Area i{s paved or bsuilt on, providing
suitable habitat for only a few speciss, suc! h-as the house mouse. Aquatic habitat
is generally of poor: quality‘par ly because 'of anthropogenic activity and partly
because of natural factors, such as rapid temperature changes in the Lake. There
" is also a poor diversity of aquatic habitats.. ' ' :

'Toxic,Chemica!s (o) -

, Toxic ehemzcats have been detected in aH b:ot:c and abiotic media. mvestlgated g
Although data from thé study area .itself are scarce, information on bicta from
" the surrounding areas suggest: that concen”“tmh of several contaminants have
decreased ‘in recent years, ' B

Food Web . (D)

The terrestr&al nood web in-the East Bayfront is rexatlvdy good and suppor
a variety of medium and higher trophic level species. The food web in the Port
“Industrial Area is poor and supports only .three pecies of small mammals that
~are all foraging -animals. An important feature of the aquatic food web is the
large numbers of pollution-tolerant chronimids and oligochaetes. In addition, the’
fish community is dominated by for age fish which are medium, rather than high,
trophrc level species. High trophtc Ievei epeues ‘.e.,_ nedator ﬂsh are rare.



,uwm,.ty of .av
F:edcv'e:opmcm

ccosystem healtl
hea{thier scosystefn

o deteriorate
f"‘.'\\_, towards“a !

here are several exotic species of aguatic and terrestrial (plant) life in the
study area. They includ > ifeo noin ; ands and displaces
native plant species -and introduced species
are also undssiranie from

Sewer Separatéonv (D) -
Sewer se aratlon has ob b!} i%mﬁroved water guality so me hat especially in
terms o.‘ mic omo!o cax parameters, However, a shortage of data and changes
in sg mpt:,j ‘methedologies make | i rtain the extent of the

ke -~
< KBS g o LD
improvement. _In.ormauunon Peach postings indicats that the frequency has not
L . . .

Character:sttcs (C)
Habxtat (D)

This has-”a(ready'_been discussed above.

Nutrient Pool (D).

The most obvicus feature ot the’ nutrient pooi h the East Bay»root/Por*
Inoustr:ai ‘Area is the high orgamc content of some of the sedtm nts; particularly
in" the Inner Harbour and Ashbridges Bay. This is maintained by organic inputs
from sewer overflows and outflows and the disc harge from the Main Sewage
Treatment Plant. These large artificial additions are unheaithy for the eccsystem
but they cannot be eliminated. The extension ¢f the Main ewage Treatment Plant
outfail pipe may improve the ituatxon in the nearshore zone, but it will affect
“other parts of the lake . ecosystem. In addition, ,.;hosphorus levels. across the
Toronto Waterfront often exceed Environment Ontario’s aquatic guideline of 20
micrograms/litre. As a whoie, the Toronto Waterfront is- usudly cbaracterised as
- eutrophic. =~ = . R L :

~ Species Diversity (o) L o

“The diversity of aquatic species is re atxve(y 'oor Ao mertxoned above, there'
are large numbers of a few: poHution tolerant benthic species and upper trophic
‘level fish are almost entirely absent. Densities of benthos have decreased in’
recent years, suggesting an improvement. The diversity of fish species in the
study area has changed over time. This can be seen from the results of the
Metro Toronto Waterfront Fxsherfoa Survey conducted by the MTRCA. These are



\

-prese'ntcd in the Phase 2 report on natural herttage and summari sed in Tabs SIX.
_The diversity of terrestrial species in the East B ymont s relauve . good, but
,.t is relatively poor in the Port Industrial Area. . o

"Population Numbers . (D)

thtle is knocwn about the stabzluy of population num ers over time. There is no
information available on terrestrial species. In. contrast, there is some information
on aquatic biota, although it is mainly in terms of vield or bicmass. The Ontaric
Ministry of Natuyral Resources has estimated that Lakes Ontaric waters frontihg
oronto could hrcdaw cover half a million ki ocra is-of fish a year. In compariscn
fishing along the shore, in streams and in urban ponds in recent years has
'prod"ced apprcmmate!y V,VOO \x.ogram of ﬁeh a year. (Environment f‘anada ot
3 a!" *OC"’V\ . : . N L o . L

ia Pecteriavly N

¥

i

The Phaw 21 port on natural herutage uses ah index that combines tho number
of ‘species caught and. the total number of ndwlduats coHe”tad to compare fish
colie CUOHS‘ This index is: : , v

J i .S - 1
(log n)
‘where . 'S = tctal number of specigs caught
n = tolal number of individual

s coliected.

, ReepOnsee_to Stressors (D)

‘Most of the biota in the East Bayfront/Port I”dqotrlal Area have evolved
biochemical - mechanisms to detoxify toxic. chemicals. These include - enzyme
induction. However, as a whole the study area is re!atzve!y poor at responding -
to. loadings of toxic chemicals. T This is because the main method of immobilising
contaminants d.e., burial in sediment cannot function: normally in parts of the
study area. Dredging activ;ties in and around the Keating ehaﬂnel, the eastern
gap and the Inner Harbour resuspend’ sedimants and. contaminants -increasihg
'therr bsoavaxlabrhty It could be argued that the removal of. dredgeate to the
dlupOaa{ cells in the Eastern Headland is a valid method of removing contaminants
~from the area, but xt is not a natural phenomenor and causes sxgmﬁeant effects
. ttsel‘.

Food Web 7(.D)
ThiS has. been dlscussed above

*Prevaience and Inc;dence of Adverse Effects (D)'

'There are not many data avarlab!e on adverce effects on bsota in the s"uuy area
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‘TABLE IX NUMBERS OF FISH SPECIES CAUGHT BY THE
. MTRCA" AS PART OF THE METRO TORONTO
'WATERFRONT FISHERIES SURVEYS
Year . Num‘bef of Speéi‘eé
1982 25
1983 13
1289 15
1990 13



However, there aM some data on biota in. the Curroundmg arw ‘

Fish populations  in the Toronto Waterfront appea. to ‘be h a!*hy, showinof
‘evidence of fungal infections and lamprey scars only (En vlronmcn‘: Canada et
al, 1988), In the '!a'te 1960s and 197Cs, reproductive success of Tish .eating birds
on Lake Ontario was relatively poor and the re were reports of evelopmenta‘

effects. Crossed bhls in. common tern cmcks and leg - def rmities in ring=-billed
gulls both from Mugg’s Island were reported in . the eariy 1970s. Since then,
reproductive rates have improved. There have bsen nc récent reports of

_ congenital effects in birds on Mugg's Island. Thus, it is
of ecos_ystem health has impfoved‘in recent. years. This is

!
g shly a.re
.decreases in the levels of or gawvh!or’mes in the Great Lak 5

Anthropogenic Cr'iterla T (B)

'Aév;eerlee oh Fieh and WHdiife Consumptlor (c)
hese have been d;scussed in Cha er 1 in the seetion on aduatic biota.
Habitat ‘(.Q)

|

Thls has bee discussed above,

Beach Postmgs (c)

_ All of MetrofToronto”s waterfront be aches”ha\-}'e beeﬁ intermi then ty posted
recent years because of high levels of 'fecai coliform. Beach postit ings qsmiy
increase as the summer progresses beg of smreased bacterial survival in
sediments related to warm ‘te‘mpera‘fures, constant dry weather loadings -and
“higher rainfall freguency. Beach postings have remained relatively constant ii
recent, years. This ‘may suggest that the effects of sewer separation are {e
than might have been expected. Cherry Beach is usually posted less frequently,
compared with other beaches and only towards the end of the summer. -

/

Algal Growth, - (C)
Algal growth ?can be expected in eutrophic conditions; such as those in the study
area. However, algae have not been & large. problem, probably because of ‘a
shortage of suitable material to which the ¢an attach .and because of wave action. -
"“In the last two years, there have been comp!amts about increased algal growth

and the fou!mg of boat hulls and propeherc in the vicinity of Ashbridges Bay.
The. reason- for this |s unlfnown o _—

L A s e
, . .

Clean Industries | (C) o

At present the study area is dominated. b/ hgh and heavy mdqstnal uses.'.

- Current and previous industrial land uses have resulted in soils and groundwater

contamination. Industries in and around the study area could not be described
as clean, however, they are probably ¢leaner now than in ‘previous years.
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Built Form .. (C)

Much of the built form in the East Bayfront/Port Industrial Area is asst heticallv
unpteasaht. A transition "to more ‘pleasing forms .would require s sbstantial
"ede/e!opment which would have negative ohO t term effects on ecosyste nfa!t}
Dead- or Decaymg Biota \C}

Dead cor decaying kiota return nutrients 4o abictic.media. B icwn M ducay ‘

dow
processes are gssential for nutrient cycling ‘and eccs, stém health. Despite this
dead ror decaying biota are not assthe ically pleasing from >-a‘z-t anthropogenic

perspective. This demonstrates a difference b t ween .the ecosystem and the
anthropogenic criteria, , , _ S ‘

14

[

' Recr‘eationai Opportunities  (C)

The East Baﬁrmt/Pon Industmal\ Area a'ready provide  some i‘ec
OppRo mumt&eb incltuding walkmg and -bicycling, water ccntact sports, fist f
the observation of. wildlife. Increasing the availability’ of ret,reation
’opportumtxee may. have negative effects on ecosystem health. In recent years,
recreational oppcrtumtles in the Toronto Waterfront have increased. drama tically
partly through the construction of new marinas, such as that M the Out~
“Harbour., Future pOSSIbmtzes that could affect t,L g st udy arsa include car acces@ -
car ' parks, an mterpretlve centre and sailing club facilities proposed in the

current master plan for Tcmmy'”’hompaon Park.. This is.a- noss;ble con"hct«
between the. ecosystem and the anthrogp ogemc criter .a ' ¢ ‘

' ’Undesiralbie Species ‘.:,'('(-C)_

- Th t,rn are sev:.ra! undesirable spemes in +he study arsa. They include lamprey,
~which prey on fish, and possxbiy rats.. The zebra mussel is rapidly approaching
~ the Toromo Waterfront from the west. . ' : B

Conclusnons - (B) -

This "~ oectlon hau attempted to assess the health.of the East Bayfront/Port:
 Industrial Area. Several conclusions can be drawn: '

It is extremely difficult to generalise about the health of the study area
because of -its diversity. It-may be more appropriate to divide the area into
at least three sub-areas: the East Bayfront, the Port, Ind istrial Area and the
aquatic, . nv:ronmeht,_ ‘

The overall ecosystem; health status of the East Bayfront is bctter than that
of the Port Industrial Area or the aquatic environment. It can be classified -
as .fair. The Port Industria! Area and the- aquauc anronment can be c!asomed
as re!atlveiy poor

; chertheieSb, the he alth of the entire study area has improved over the la t
twenty years. This is .partly because until recently "it has ben ,somewh(:tt
ignored in terms of redevelopment and. natural habitat regeneration and

. ) . . . . . —
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succession processes have been allowed to proceed. This is i ot true for the__
~aquatic environment. It is also becauss of initiatives to regulate, and in some
_cases ban, the manufacture, use and disposal of some‘_per8|stent toxic

chemicals in Canada and the U.2. = -~ ‘ ' ‘ ‘

MOVING TOWARDS A HEALTHIER ECOSYSTEM IN THE EAST BAYFRONT/PORT
INDUSTRIAL AREA (A)
Current Plans. for the Ared  (B)

Ba ‘front/Port Industrial Area is -cove
)’

‘The East red by the Central Waterfront
Plan, approved by City Council in June, 1988 It designates the East Bayfront
as lght ind ustmal and the Port Industrial Aresa as light and heayy industrial

This section describes general trends in p'ans Tor the study arsa. It does not
cutline fic dev lopment projects, except where they are large .enough to-
affect a.large propo rtion of the study area, . - ( - , '

In the spring of 1989 there were several propcsals for housing in the East
Bayfront and the Port Industrial Area that we oclated with the City’s bid
for the 1996 Olympic Games. Initially, the‘re wWa rcposal for housing west of
. Cherry Street and south of the Ship Channel and subsequently there was a
;3ropos_ai for housing in the East Bay.m.u City Council rejected both of these
_options because of the implications for the industrial base {n the city and
because ‘of the soil and landscape remediation that wouid be required. Thus, it
appears unl:ke!y t%‘at the biLy wou*%d coment o ;.cu;,i“g in the study area.

S¢
e
™

=
<
[*3

A +hebc prop03¢.ls, the idea of re-align! ng the Don .River was put forward.
Th;s idea had originally been. suggested by the MRTCA in the late 1870s. The
current version would be to’ surasghter' L!"e Don-. RiVer 50 that it flowed south
.into the Outer Harbour, rather than tur ing west into the Keating’ Channel. This
could provide a continuous green s,.;ace !mk between Lhe Eastern Headland and
the Don Valley. However, it  would also result in jarge amounts of relatively
contaminated sediments being deposxted in the compa'”attvely clean Outer Harbour.
It would also constitute a significant engineering. preject as large amcunts of soil -
and sediments would have to be excavated and dredged. The eénvironmental
effects of the project itself would be COHoId rable, aside from the long term
problems associated with sediment deposntlon mentioned above. These would
mvolve dlsposal of the excavated and presumabl) contaminated, soil and ths
resuspension of contammants in eedlments caused by the excavatfcn, activity on
the river bank e o

More recently, thi"s idea has been rfurthe‘r developed b / t}“e uardmer i.akeshore.
Task Force. The Task Force has suggested. thar ‘the ‘Don River would be
straightened out to the Ship Channel and the width of the new river bed would,
be increased to approxumateiy five times its current width. This wound create a
retention pond for the sediments coming down. the Don River and a wetland.
habitat for terrestrial and aquatic bicta. While this option is extremely attractive
from an ecosystem perspective and from an anthropogenic aesthetic perspective,
there would be significant engmeermg and envxronmental problems assoc;atba
‘with the pro;ect itself,. mc!udmg thc e outxmed above. : :
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At "p"‘eeeht“ the City’s Planning an
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nt De pa"tmczxt is ccnduotmg an

d . Develo e
area-wide -study of the East Bayfront. Thi s is t‘emg conducted because of an
apphcauon for an Official Plan Amen d.’“ni:; tto ch ge the Ianu use from industrial
‘ld :ntial and Lecause there were twelve objectives to the € entral Waterfront,
Pian for- the East Bayfront. It is cremature t p !qt about the type of .
houomg, densities anc bui fcrm that may be pe ‘t ¢ in the area. :

There a.e several ‘propossd deveiopn.ems :-t"xat WoU Hd affect a large ;j'ro;jortioh o

'of the ¢ ud/ area.. . These are the expansion/upgrade of  the. Main  Sewage
* Treatment Plant, the const: ucticn of a hydro s —-st;t(on the construction of a
. concretes bqtchm plant (McCerd) and an aggregate rec c,.ng facility. {Harkow

Agvrogotes) and’ toe construction of a Port Industrial Park {THC). In addition =
Ataratiri, the joint City- provmcual %ouemg_ project, is !ocated to t‘*c, north of

© the Port Inddstrve' Area

euetainable“Redeveiopmehf of the East Bayfront/Port Ind;u.str'ialv' Area - (B)

Any ,fedeve#opment of the East Bayfront/Port Industr ial Area is !f!\e!y to have

‘se'veral objectives. These include creating jobs and prowdmg tax revenues and.

ossible housing. However, another vitally impcrtant ‘objective will probably be
to enhance the health of the area. Assuming that land use piarmng reﬂects

- prevailing socxeta. values, ecosystem remediaticn . uh inevitably be a priority in

o em/ redexetopmw‘ scheme;

"It is also likely that an xmportant cors;d c«tzun wnl. be balanclng the & Hort term,

- but possibly large, disturbances tc the area during redevelopment caused by

excavation, constructich and other. ac tivi t;es against the potential long term

. benefits to ecosystem ‘health when redevelopment has been completed Such

balancmg will require value Judgements ahd ultimately political decisions because
it will be impossible to weigh all the factors scientifically. However, it wiil be
important to remember that the area is currently quits degraded and that human
intervention " could lmprove it much. mcre rapidly than normal ecosystem
succe‘ssional proces es. ' S ' : .

Ecosystem health in the East Bayfront/Port Industrial- Area cou!d be 1mp"oved-
on a long term basis by 1mplementmg LWO key ideas. These are:

.Improvmg habxtats . s

It will be.important to lmprove the quahty ‘and quantlty of terrestmal anhd
aquatic habitats: in the area. There is already a variety of different. habitats,
which is in itself healtf“/ The quality and: guantity of terrestrial habitat could
be improved by adopting the recommendations contained in the Phase 2 ‘report

on natural heritage. The quality and quantity of aquatic habitat would be more ., - '

difficult ‘to improve, However, it may be possitle to provide more spawning
‘habitat for dxfferent types of fish and minimising disturbances caused by
dredging activities. It is. recognised that- upwelling events caused by wind,
effect selche activity destabilises water temperatures along the nearshore zone
’ probabi/ making it difficult to establish stable, warm Water fzsh commumtle

‘Habitat improvement would ic.ad 0 an cver“.! mprovef‘nent in ecos: ystem hoalth
because it wou!d attract a dxvers.ty of speuec ‘which would in turr* ensurc



“an adequate food web for médium and higher uu“”“lc level olg

tro . N sms and a
circulating pool-of nutrients. It would also contribute to stable opulati_”

numbers and improve the ability of bicta to ’“espord‘ to_ stressors.

v v - . s
' N 0

Reducing or eliminating emissions of

toxic chemicals o
The reduction or elimination of emissicns of -persistent toxic chemicals is
already the goal of two programs that are relevant to the East Ba yfront/Port
Industrial Area. These are the 1278 Great Lakes Water Quality Agresment, as .
Camendsd in 1887, and Envi rf‘nmont :nta:'lo’a Muhicipal Industrial Strategy for

Abatement (MISA).

r

- Reducing or elil nat;n* ’emsslons of toxic chemicals to the air, water-and soil.
) 9 & , )
of the East B“fyt’ ront/Port Industrial Arsa wouid have the following effects on
‘ ecosysts.l fheaith: ; ' ‘
Reduce fish consumption adviscor l°”- in the ares;

Reduce adverse effects onflsh, wildlife end I lants;

Reduce body burdens of eon«t-amlnants in terrestrial and
~aquatic biota; - e o O

'

- ~Reduce levels of toxic chemjcals throughcut the ecosystem.

It is recognised, however, that it is r,rob"“ly not feasible to eliminats emissions
entirely, especlaliy because the ‘Main Sewage Treatment Plant is located in the:

area and there are many sewer overflows and outfalls.

An important vehicle  for improving the e'cosyv'stem health of the East
Bayfront/Port  Industrial Area will be the Remedial ‘Action Plan. " Although

implementation cf the Plan is probably- SL:H“ a year or more away, its potential

should not be underestimated. Clearly, any remedial actions proposed in the Plan
should be implemented intc any redevelopment plans .requiring municipal or
provincial approval under the Planning Act or the Environmental Assessment Act.
‘Thus, the Remedial Action Plan, the Planning Act and the Env-lronmental
' Assessment Act will be *mportant in lmp”ov‘,,g the gcosystem health of the East

-Baysront/Port Industrial Area.. Unless, remed al and. preventative measures, as

proposed in the Remedial Action ‘Plan, are required as part of all rede\zelopment ‘

plans, the success of the Plan W|ll be only Hmited.

8

Ongomg Monrtorlng of Ecosystem Health in the East Bayfront/Port Industrial

| ‘Area (B)

_'Tlm East Bayfront/Port’ Inoustrlal Area is a jurisdictionally defined ecosystem.,"
_Therefore, it is probably desirable to 'ntegrate any ongoing monltorlng of
ecosystem health in the area with programs alrsady in place along ‘the . rest of

the Toronto Waterfront. Also, it is likely that monitoring will be requ.red tc
evaluate the success of remedial actions initiated as part of the Remedial Action
"Plan. Current and future monitoring programs are, and will probably continue to

be, conducted by Environment Ontar:o Envnonment Canada ancl the Mestropolitan
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"biovtogic,\or‘gvamoaﬂcn. Some examples of pmsm’ parameters are shown in Table -

b

Toronto and Region Conservation Authority.:

Ideally, a program' to monitor gcosystem health in the Torontc ‘vat rfront in

general and the East Bayfront/Port Industrial Area in particular should address -
the range of risk factors and characteristics identified in the aect:or: on criteria
for a healthy ecosystem in Lhe East Bayfront/Port Industrial Area. Current

fprogram focus on ievels of persistent tcxic cf emicals in abxotlc (water and
~sediments in partﬁcular) and biotic (fish, freshwater clams, benthos) mediz. This
\rep\resent‘ only a portion of the criteria for healthy ecosystems, While it may not

be feasible to initiate a moni ormg pr‘og”am COVCi’mb uh of the criteria listed
-abovv, some could be .Pcor,,orated ~
Future prog"amo should recogn lSé the importance_w: yiomo rmomng more fu
This could inciude coordinated effects monitering at the differant {9 elg

I, Ancther approach would be to develop scosystem indicaters for the Toronto
Waterfront similar to the one developsd Ly the Internation al Joint Commission’s
Science Advisory Board an;‘”' Lake S perior. However, it would be necessary to
address terrestrial, as well eutrophic aquatic ecosysstem indicators. This approach
is probably more feasible than measuring all’ of the criteria for a healthy

: ecosystem, howaver, it may be ar oversimplificaticn of avery. compiex éCOS)’btcl’T‘
.and sc not represent its health accurately. Obvious! ¥, all, mowtomng programs
will benefit from improved coliaboration bstween Lhe agencies invcived and from

s,fmh 3;sm g. the resuylts mor & fu ly.




3. DIFFICULTIES INiASSESSING ECOSYSTEM HEALTH- (CH)

This chapter describes some- of the general foﬂcu ties in . assessing ecosystem

- health. Difficulties associated with asséssing cts . m levet,
"multiple exposures to persistent toxic chemicals are : phasise e of their
relevance to the East Bayfront/Port Industr lal &a The problems can. be

classified into two broad areas:

limitations; and

3
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These are-discussed in furthe

 SCIENTIFIC LIMITATIONS: (#)

Ecosystems have been st diec‘ using tk & scientific me
- hundred - years, This~ 'r‘vesttﬁatxorx 16‘..8,- procesded
. reductionistic appro ach in which an !
’uusarvar form ed a hypothesis ugua-!v%'y aboy 1 of the system, tested
by manipulating ;nd chserving “the. system and then. refr:,rrrmcu.n:J the
hypothesis based. on the .information collected. This approach cwes much tc
escartes and Newton who perceived nature in mechanistic terms. The scientific

method, as it has been practlsed ~has used the principle of causality i.e., that,

effects or events can be attributed to specific causes. Scie nce has become very
good at-investigating unicausal relationships, where an. effect can be attributed
o a particular cause. In ecosystems, however, effects. are rarely, if ever,
unicausal. - ‘ . ' ’ L '

The Nature of Ecosystem Health Effects = (B) .

Ecosy’ste‘m health effects are usuali )~ ﬂomplw( bcCause ecosyst»ﬁms cwsxst of many. -

interacting components that are mutually dependent on each other. Stressors can
effect health directly or indirectly. Indirect effects are more common. For

example, CFCs are-essentially non-toxic.ahd so do not cause direct health effects‘

on humahs, but they are depleting the e"*“a’cocxo eric ozone layer and this is
probably causing health effects, L

It is often difficult to establish temporal and spatial boundaries. for exposed
populations and individuals. For exampie, to predict the human. health effects
resulting from exposure to a toxic chemical emitted from a point source, such as
an. incinerator, it is necessary to know its concentration in the environment and

its distribution. Effects can occur at locations remote from the .original source.’

. For example, acid rain is known to cause environmental effects at locations remote
from its sources. In addition, effects can occur immediately or after a latency

period. For examp!e the effects of noise are often: immedaa’ce, whereas the effects’

. of exposure to i omsmg radiation may take decades to become apparen

Ecosystem hea!th effects . are frequent'y non pecmf* The same ¢ ect can be

£r
I
caused by several factors, only some of which mdy be environmental. For ‘example,

\

method for approximately three
targely by wusing a -
rnal’, ‘objective’ experimenter or
~
N
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~liver cancer can be caused by several car it ncgenic chemicals and by many non-'
chemical factors. Thus, it s usuaHy almest impossible. to attri

specific causs. ' '

ttribute . an effect to

stresuo”s SIMuft&héubov) S0,
";aét.. ‘effect to a particula
ct with each other so that the

a
gual to \addmvzty), or greater

_cczymems are ’d,

posed - ¥ ‘
it is virtually impossible to attribute a specin“
L
-b-
“
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stressor Also cr ermca!

‘OC)__"T[,\J_

tuan (s) 1.erg§s,_;n) r res sors

Bicl gu: al-variability is ancther confound; a*“ e.. Dc,u'mons are extremely

et togenuw and.respond 1o stressoi"s te ;mc.r.i.g uug s, I [s-therefore very

ifficuit to predict the severity ' effects in md%_vé'duals As a result,

opuéatxo -based. apprcaches t risk .assessment are .often used.
However, within heterogs may be mors’ sensitive
‘SUbQOpd-Quu.xiv.» Some people ive. belalse they ars more h%ghl" ’
exposed than average. (e.g., v amilies and people who eat
relatively large amounts of  fi fron t-Lakes and thsir cifspring),
“because- their physicicgy and metabol rébust than average (e.g.;-
devellopir‘g fetuses and the elderty) or nursing intants),

The interaction and comp'ie;vzﬁ‘t\“sz‘. the factors. c ussed above means that it is~

ext rcmely difficult 1o establish that a pérticu%a}“ stressor caused a particular
effect f.e., it is difficult to establish cause and. veffe* *‘oiauonsmps In, response
to this, researcheru are-developing probabilistic modeis, such as Guantitative risk
assessment, This difficulty  in 'Jrovmb causality mea%.that prediction. and
assessment  of “heaith effacts can never _'be- eniire Iy' precise, except ‘in a
probabilistic’ sense. o B . - - -
Methodological Problems — (B),
Ecosystem health effects have traditicnally been in vest;catvd using c‘;:ndermology
and toxicology. Epidemiology has been défined as "the study of the distribution
~and determinants of health-relatad states and eve ntc in defined populations, and.
the application of this study to the con*rol of health problems” (Last 1983). Most
upidemsoioglc studies have investigated human populations, _although recently -
epidemiologic techn gues have been applied to wildlife popuxatsons' Toxicology has
been- deéfined as -"the study of the adverse sffects of chemical agents  on
biclogical system (Klaassen et al. 1986). Ecosystem’ lAaeal"h has been mvest;gated
using three sub- drsctphnes of tox:co!ogy ] _ S

'-Wildhfe toxmology; . - ' s S

Plan t tomco!ogy, and

!

Chmcal toxxco!ogy usmg experlmental ani mdls.

'L\Although epxdemlo!ogy ar;d tomo.ogy are he}p‘u! in asse asihg ecosystem health,
they are not partxcular'y we hmutpd Lo answer complex questions associated with .
fong term, low !eve! cxposur es 1 mu upxe strassors and the subtle e‘fects«hey

. cause. ‘ - : , :



Factors which hm,t th ussfui == of epidemioclogy 'ih_ assessing e;:‘:os,yetem health

include
It is a diagnostic, rather than a predictive L‘C,‘n‘iqu«ﬁ

‘Envircnmental epidemiology has concentra ted on studymg gross health eff%ts
such as mortality, cancer and oongemtal anomalies.” Research is neesded on
more. subtle indicators of health, such as neurotoxic and. xmmunmom effects,
funotxonal .mpanments b.o:ognoa! .1ari\e>“s, subtle ueve.opmeht effects and
- P"eoro'*'uctwo succes _ . '

It is vusua‘}y ne cessar/ " rr'ef‘t for m uit;p!e.stress"rs;
t is often dff’ ult tc zdent;.y unexgo sed, oohtro!‘ that. can
“ompa ratlve purposes be ,a_us. all e csystems‘are \Hos ed to str

- ('j F—i

C- L Eny fironm ntal exposures are often difficult to measure and pred:ot and :may

vary over time or within an exposed popuiat‘orx Sometimas, ep|dem|ologica!'

studiss d o net ‘measure eypos es\e;mner!/, it is di ucult 1o define the target
popu!a‘ spatially and. teniporally;
Large sample sizes are often needef*’ 1o tect ra‘e heat h ef ects;
Prospective studies can take many - ,ea rs o com lete, ¢
important. However, prospective SHELS N be usefu! fo,r. post audlt
investigations; : ‘ ) o -
Retrospective studies rely on'_histo‘récai record. wh%ch may not be ac curate;

[

-" Often, the increase in relative risk !eve!s be ween ‘the exposed ahd control

populatxo'ws are very smaH

;hese problems limit the use.ulness of shwronmeh*al ewdemlology Unfortunate!y,
however, little research has been done to desor'be the criteria that govern when
environmental epldem:ologlcal tudies are !me’ to be ussful and conversely when
.such studies are- likely to produce_equi\/oca! resuits or results that are not
informative. In many cases, studies of the health effects of “envircnmental
.stressors are moonmuslve, SO rt may not aiwa ‘s be helpful to conduct such
mvestlgatlorws. ' b A

_Factors Wthh hmxt the usefulwess of tox.oo!ogy inc }ude

Effeots m Iaboratory animais ‘are‘extrapolate to'pre’diot effects in humans.

This can never be entirely accurate because of metabohc and physwloglcal
‘differences betweer‘ animals and humans

Laboratory ammals are Usua‘!y' ex posed to large doses of a single stressor
through a single ‘exposure pathway. Ecosystem po puiaﬂons are usually exposed
to small doses of‘multip!e.stressors through multiple exposure pathways -and

The results of wil dlafe toxicological studies have ‘.hot been systematioally

oompared with  the results of laboratory toxicclogy studies. Similarly, little

!
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attentioh_ has been pmd 10 rezatlngv he results of wildlife tO/\waf\J utudxeu'
to humdn heaith.’ ' o ‘ :

‘These problems are u’hlikely_ to be res "Ivcc'l a:*s.a ugh .wthodofog'cal ;rlpf"ovmg are
- |

occurring. For example, the eve!opmeet,;.xd plication of biological markers tc

‘chemically exgposed populations is.allowing us to 'neacure subtle effects, although

- they are non specific for exposures and are not neeeseqi ily pr edictive of clinical

us
foxicology and epidemiclogy. However, although
‘they are still inadequate. - i

health effects. . o ' S s _ .
Data and Information (B)

483888 '€Co8Yy c\i:m health a"e
h Ha\/e cons'derabxe databas

(n

As mentioned above; the t two basic scigfices us

he U e., N ati °

T W

..

Research Council and the Natic
the nature and extent of available’
in fest gated & subeet of the 65,725 substances ¢
. Nationai “Toxicology - Progrﬁm (U.8. National Research Council and National

8’_

nal” Academy of ’“cience"
i ical information..
H

- Academy of Sc ence 1984). It found that m:re were Insufficient data available to -

permit a heaith hazard assessment for the vast maJora*y of chemical sr‘vbsttg ted..
For .the -best studied . group. of chemicals, drug jS and excipients in - drug
formulations, euf.icsem toxicological i*f rmation. was available ononly 18% to .
permit "a compieté . health hazard ascessment. For pesticides, which _are
environmental chemicals, these was sufficient information available on only 10%

S to permst a comp!ete assessment. There were insufficient data ava:%a-bge on all

. chemicals in commerce studied to perru a complete assessment. The study also

found that almost half of the chemicals atud', " were considered to have
widespread. human exposure and avanabie ph cchemical data on 20% of. the:
chemicals led to a h:gh concern t%mt &ey euuldv V& Ve adver e, human health

‘ effects. v

-

There is a snmllar shortage of env;ronmen fal epxdemiolog{cal data. An unpubhshed'

- preliminary- survey of Canadian studies on long term, low level exposure to

chemicals in the énvironment and potential human effects identified a total of 43"
studies (Davies and Gully 1988). They . mcﬁuded six case-studies, ten exposure
studies, twelve ecological StUdIEU, ‘seven case control studiss and eight cohort.

- studies. Of thése 43 studies, nine demonstrated an association ‘between exposure

and effects, but only two demonstrated a high degree of association. This could -
be "because of study design, sampling problems or because environmental.

_exposure dld not play a significant role in the human health effecLs investigated.

Before it is possible to assess how ecosystem health is affected by ‘stressors it

is lmportant to understand the pre- existing ecosystem hedlth status or at least

the health status of comparable ecosystems. Unfortqnately,-however ‘there is
often not much information available on human or wildlife DODUxatIOH health
status. For example, data on human mortainy are. reaoonabiy good,  even though’

there are problems with defining ‘causes of death? on death certificates. But

information on morbidity is scarce. Hospital admission records- can be an
important source, as can qentmel physxuan systems-but information on health-
conditions for which phy‘-“luans are often not consulted e.g., colds, flu, miner
allergles, rashes etc,_ is almost ent:re!y Iackmg, axcept where special Heaith~efatus

ible concern to -
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surveys' have "been conducted. The shortags
compounded by the ahorhagfediof environmental epide iolog‘cd! and toxicological
data discussed above. Baseline vxronm;ﬁ.ta. data are more” co mon, as many

governmeant environmental agencies routingly moniter air, food and water Guality.
Relatsd ‘issuegs are the separate coliection and'storage of information ‘on
environmental quality and human health and the need for' infcrr\at’on to be
interpr@ted for its biciogical significance. In recent years, atytical detection

evels have falien by several orders of m agn.tw%, but cur abm*v to understand
tne biolcgical significance of stressofs such as low concentraticns of chemicals
has not kept pace. The frend towards. effects monitoring,

problem.

CINSTITUTIONAL, LEGISLATIVE AND JURISDICTIONAL ARRANGEMENTS (A
’diff‘icq'ty' with &S5E55H stosystem health is  the
[/legislative/jurisdictional . eco  that we have censtructed to
‘e_ ‘physical ecosystem and its health. Tnis rgan’i’sat‘éona{ -ecosystam is
an artifact of human valuss and concapts Just: r
values. de t rmine the. importance we' assign to different. ecosystems and. -their
- components (and . how we assess *hei he"!th»),”so the
based on th importance we aS%!a.. to differant com
us. Existing arrangements- ar e largely bassd on t
~can be divided into compdnents and managed segpara
“integral nomponerwtc of many scosystems, by tlhu-nan,.umth/'s usually managed
separately from the nesalth . of the environmsnt. F
tradition has emphasized the separation bgtween, and superior nature of, humans
er the sgnvironment. At worst, this beljef nas been used to justify the
eyp!mtat!on of *matural resources’ while at ‘best it provides a justification for

lalatal
SEeCoN

nstitution
mana th

T
RO

ot
(D Wh o

e
ponents of the world around

'-v

human stewardship of the biospher e. It is not realistic to think that humans can’

anage the biosphere or even ‘act as its stewards. It is more appropriate ‘o think
in terms of managing the effects of human. af‘tmt‘as on the ecosystem, which-is
‘what most cnwronmental management p"ograms are de oxgnv to do.

v

Institutions and agencies: rarely work collaboratively to assess ecogyotam hﬂa'tn'

and do not often agree about how the effects of human activities should he
_ mahaged. There ars’ four general pmb!;ms that hinder co:laboaat.on. T €88 . are:

" Different. mstltu‘uor\s often. have conflicting - perceptlons of» their
responsxbmtles ‘Sometimes, responsibi!id are "not clearly defined - and
some tlmes more than one agency is r%ponSane )

szfarem mst!tutlons have dlffcrent pr:o: itiss ar‘d organ 'sa‘cicjnal‘ values;.

Political power and influence is of en relats d to. the extent of the resources.

(budget and human) allocated to individual agencies. Frequently, departments
or.-ministries at the same level of government must compete agaxn\,t each other
~ for these resources; :

'Institutions have 10119 memories so that reorganisations involving transfers of

resources ‘(and hence power) from one institution 1o, dhuth roare not ﬂuichy'

baseline health data is

~ I RS [N .
ChLux"’ rescive this

evalling social and individual
o"gamsataon:{ 2cos system is-

he assumption. that eccsystems’
atsly. For examp e, humans are-

entur ;es, the Judeo-Christian

9




‘require a change in values, so that ecosyste
_being more impertant than the narrow u

N

forgotten.

(R

amelericrate it so that ecosysten

<
=
i

institutions.

i
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While it may not be feasible 'orﬂ 'f'ectr'f:b'"e ‘to  abolish the existing
“Institutional/legislative/jurisdictional ecosyste
alth can be assess;d and improved. This will

it should be possible ‘to

ms. an ¢ their heaith are seen .as
sdiction - or concerns of single



4. CONCLUSIONS &+ (CH)

Nutrients and toxic chemicals are exchanged between d:

‘The East Bayfront/Port .Industrial f\rea does not constitute a naturally
-defined ecosystem. Never h less, it is possible to apply the principnies of an
gcosystem approach to the area and *¢ an assessment of (t§ health

.- There are many pathways through which nutrients and toxic chemicals enter .

the study area and our information on lcadings |

is relatively good. Some of
these pathways'invo’ve iocal sourcss w.d cthers invoive ;f*emote';o* ces, The
most .n portant ones are: ‘ ‘

. -To the air (from local and remote sources); N

" To the surface. water (from the Main 3ewage Treatment Plant
i and storm and combmed sewers); ' :

To soils ahd groundy '“+<‘r (f om previous and current land
¢ use activities). ) ' :

ferent media in the
study area -and between: the ‘study ‘area. and its surro ndings. Our
informaticn on tran.sfers within individual media and between
medial is relatively poor.. This reflects our lack of know! d
nutrlente anhd tox1c chemxcals cyoie in C>cosy:3t\,ms

U
&
ge. about how
One of ths m“Jor pathways by ‘which Co‘.tat.'mants are removed from the

ecosystcn", C‘Odlme’lt_bbx_lai, has been disrupted by dr edgmg activities which
resuspend contaminants in the water co-lumn, Turther exposing aguatic biota.

‘The critéria’ used to' judge whether an ecosystem is healthy or not are |

inevitably influenced by human values. Nevertheless, it i° possible o
develop separate sets of 'criteria. for ecosystem health in the East

* Bayfront/Port Industrial Area that represent Lhe' biocentric and
: anthropocentﬂc perspectlves. L : -

\

Many of the effects observed in the East Bayfrunt/Dort Industr al Area are

cumuiative i.e., they are not caused by ‘a single activity in temporal and
spatial . isolation from other activities. There is a need to develop
methodologies to assess .the cumulative effects in: the whole of the Greater

Toronto Bioregion and to integrate them. mto the land use planning and

_'deve!opmen ontrol processes in the area.

From a blooenmc perspect:ve ecosystem health can'bo determined by

tdenttfylng and measuring risk factors and by identifying and meaourmg the

oharacte; iSthS of healthy/unhea!tny ecosys“f ms.

From and anthropogenic perspective, -ecosystem health can be determined _byv‘

identifying and measuring - factors that reflect how the public “values
ecosystems. These factors include the relationship between human health and

‘the envircnment and concern about lcsses of :mponam commerc:al sp ueo :

or commercially available production. -

~different .

A

e
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-especially upper trophic level organ

From . a biocentric penspective, risk factors for tbe East Ba ‘"Oht/Port _
Industrial Area inciude thé guantity, quality and- dwere:iy o' bitat, the =
presence of toxic chemcaw, the adequacy of the food web, deve. ymen‘r and

£

redevelopment plans, Cthe introduction of exotic species and the policy of

sewer separation. Characteristics include the guantity, quality anc diversity .

of habitat, a‘c.,xrful"mng nutment‘ o, the presence of divérse species;

&
ability e respond 1o undesirable stres

ors, an adsquate food wab and a low

tncidence .and. prevalence of adverse effects in biota.” L
ro*n ah 'a“thropug“ehie perspective, criteria include no fish or wildlife
eomepuon advisories, abundant high quality habitat, nc beach poestings,
no aigal grewvth, clean .ntqu‘crxes,'aesthet:fc:ai!y pleasing built form, no dead
" or decaying bmtw, recreational opportunities and the absence of ¢ mdessrabie‘

epam es.

Several COH"’USiOﬂS can pe drawn ‘bwt the health of the East Rayfront/Port
, Tnduutriai A**ea o ' ' b :

It ,isextremefy diffi cult to generalise about the
' rarea, because of its diversity. It may be more appropriate to divide the
ast

~area into at least three sub-areas: the  Eas Bayfront, the Pu”*'-

Industrial Area and the aquat,c env’;ir*eﬂ_ment;

The overail ec;osy‘stem health of tﬂe Eas
of the Port Industrial Ared or of
classified as fair. The Port Industri
“can be classified as re elatively pcor;

S\, owt is. be

. Nevmrtheless' the health of thc‘e‘nﬁi‘r study area has lmproved over tho

last twenty years. This is partly because until recently it has been

somewhat ighored in terms of redeve!opme - and natural  habitat’

,regenerataon and succe ssion processes have been allowed to proceed.
 This is not true for the aguatic environment. It is also because of
initiatives to regulate and in some cases .ban, the manufacture, Use and
d{sposal of some | pers;stent toxic ohemica!s in Canada and the U.8.

~Assuming . *hat_ and Uuse plan ning reﬂec*s prc ailing societal values,
ecosystem remediation will inevitably oe ‘a pr.for;fc_\,ﬁ in. any redevelopment

o schemes for” the area.

4

Ecosystem healtf in 't" e‘f-‘a Ba)f"ont/Port Induotrtal Area  could bef
’lmproved on a iong term basis by mpicmam.ng two key ideas. hc's‘e are:

Improvmg the quantny, quc.hty and dlvmrthy of habrtat\,,ea“d
Reduc*ng or ulmmat ng emlse:ons Oi toxn chemicals,
There are two mam dif scutles in aS »s ng eccsyetem heait‘ They are:

‘ Limite.tions" relate‘d to ecience and its ability to answer questions about

isns, stable popdiauon numbers the -
i

health of the study

t ter than that
aguat (c c”\VHOHm .t it-can be
environment

&



ATy
PR

COSY 5tams,;

&
L

plex

¥

o

x

Problems associated



BIBLIOGRAPHY  (CH)

Beanlands,” G.E. and P.N. Duinker. 1983, A4n ;?co/ogfoa, Framework for
Environmental . Impact Assessment [n Canada Institute.. for  Resource and
~Environmenta) tudies, Daihous'e Unive”s:ty,-,~{a!3=‘ax; 0 ' ‘

‘Cairns J. and J.R. Pratt. 1986. On the Re/ations‘/w'p Between Structural and -
Funcuona/ Ana/yses of ::COsystemo Environ. Toxicoé. Chem. 5:785-7&: '

C !dweH',‘ LK 218 f)&' fr’np.{eme*:tfng' an Ecosyf em - Approach '.t“ Basinwide
Mal 7agement In: P rspectives on Ecosystem Mana f“er,em for t/,e Great Lakes: A
Reader; 1-30 (ed.) L.K. Ca!dv ell QUNY Press SUNY A!bany NY

Clark, T.,- K. Clark, S. Paf*srscx., u‘_fi‘sacxa\ 'ant‘- R.J. "Nors

strom. 7088 W//d’ffe
Monitoring, Modeling and Fugacity, Environ. Sci. Téchriol. 22(2 )1,

20-127,
Lonse.yaucn Fo*'ndation.and the Institute for Research on Public Policy. 1990'
Great Lakes, Great lLégacy? oon:,ervation Found fation and tw Tnsf itute - for
Resear h on Public. Pohe/, V\!aohtﬂgtox., u.-v. and Ottawa. - B

Cox -C., A Vanlancoqr and AR Johnson 987 A Comparison of the Results from
the uu1de to Eating Om‘ar,o Spoirt Fish” Questions. Ontario -M:nistm of the:
‘ Cnvxronmem, Toromo. ‘ ‘ ' :

Daiy, H.B., D.R. Hertzler and D.M. Sargent. 188%. Inges f{OF‘ c-f. Environmentally
Contaminated Lake Ontario Salmon by Labordt o*y Rats Incireases Avoidance of
Unpredictable Aversive Nonreward "and Mild Electric wack Behav. Neurosci. .
103(6): 135o 13865.. ' '

Davxes K and P. Gtu 1989 A Pr"!/mmary Sdrvey of Canad/an Enwronmentaf
. Epidemiological Studies on Low Levo,, -Long Term Exposure to Chemicals.
“Unpublishéed. o o . S -
-Dixon, -D.G., P.V." Hodson and J. !averkamp a8s.. The: Role of Biochemical
Indicators. in the Assessmént of Ecosystem He {th: Their Development and
Validation. National Res garch Council of Canada Re port Ne. L4u71 118%pp. |

Dobos 'R.Z. and. C.H. Chan; 1990. Aquatff Enwro'nment Techmca! Paper-N_o_.5..
. ‘Environmental Audit of the East Bayfront/Port Industrial- Area Pnase 7. “Royal
Commissicn on the Future of the Toronto Waterfront Toron*o, '

Environment Canada, Department of Fi‘sh‘er'es and Oceans and Health and Welfare
Canada. 1990 ohem/ccz/s in t/:e Great Lakes and Assomated Effects. {in press).

'Envaronment Canada, Envxronment Ontar;o, Ministry of. Natural Re sources and the
Metropolitan Toronto and Region Conservation Authority. 1988. Metro Toronto
Remedial Action Plan Environmental Condl tions and Pro fem Definition - Stage 1.
Ermzonment Ontaric, To onto ‘ : o

(Devall,jw. and G. Sessions. 1985 Deep Ecofogy Gibbs" Smith Sa!* Lake Clty, uT.

¥



N

Fox, G., A. Cllman D. Peakall and F. Anderka. 1978. Behaviourial Abnormalities of

‘Nest'mg Lake Ontar!o%’errfng Gulls. J. Wild. Manage. 42(3): 477-483.

Great - Lakes. Resea:’*ch - Advisory " Board. 1978, The Ecosyf.tem Approaf‘h
ernational-Joint Co ommission, \i.a.adcor, Cntaric.

Hutchinson, T.C. a::d J. Fitchke., 1974, m:ﬂ;y. Metal Concentrations and .

Distributicns in River Mouth 'Sedf'mer.ft\' Around the Great Lakes. Proceedings of
the Irternatncna‘ Conf erence on the Transpert.of Persistent Chemicals in Aquat(c
EVOP\/SL\‘) NRCC., p1-6%: g : ’ :

Intera Kenting. 19S0b. Draft Report on the FPhase 7 Soils and Groundwater Study
of the E‘a‘st Bay"rc’mt/Dort Industrial Arez of Toromo Royal Commission of
Future of the Toronto Waterfront. Toronte. B ‘
Intera Kenting. 13%0a. Soils and Groundwater., Tec ‘7/7!&:! Pa por No. 4. ‘.n\//ronnﬂcnt
Audit of the East ' Area Phase . Réyal Commission of the
Future of the ' ' '

~ Tt Mo u; )
na J.X. Dowler. 1984,

Jacobson, J.L., S.W. Jacobscn, P.M. Schwartz, G.G. Fein a
of he Multfpze Effacts

Prenatal Exposure to an f—‘n\//f'cnrwnt-*.' Toxin: A Test.
~Model. Develop. Psychol. 20(4) 52o—r“° S

. Humphrey. 1990. Effects of In Utero
and Related Contaminants on Cognitive
o 116(1):38-48. ‘ -

obson, "J.L., S.W. Jacobson aﬂd H.
ExnoDure to Polychlorinated Bpf“eny/
Functioning in Young Children. _JQ Ped

m % i

Kimbrodgh, R. 1987, £xposure Assessn
Soit: Comments ‘on oXicoi. 1:‘;77.—184._

nt for Residential Areas with Contaminated’

K'aasuen C.D., M 0. Amdur and J. Doull (&ds.). *686 'Fow'co/o gy The Basxc SC:e/
PO/sons Thtrd Edmon. Macmitian Pubh h:. g Company, NY. :

mght R L. and D.P. Swaney 1981, In; Defehse of Eco'syis'tems.r,f Am. Naturalist
11T 991 -882, ' ’ - - Yo : :
Kubiak T'., H” Ha‘r"rb, L. Smith, * Sehwartz, 3 Stalhng, . Trick, L Sileo, D.
Docherty and T. Erdman. M/croconram;rants and F?e,.zroduct/ve Impalrment of the
Forster’s Tern n Green Bay, Lane Michigan-1982 . Arch. Enviren. Contam. Toxicol,
(m press). - - ' ’

uchcnberg, T.C. 1985. Measuring the Hsalth of the Ecosystem. Environ. | 27:32-

Last, J. (ed.) 1983. A .chtx’onary of Ep/'dem/'o;’ogy.s.OxforU un (versm ”ress Oxfor'd.

Ma’;, ‘M. 1986, Mortallty of Lake Trout Swim Up F,v from Southeastern LaAe

.M/chfgan' Documentat/on and Hepta"/c Structural Analysis. Master’s Thesis.
Departmert of Zoology and Physmlogy Umversity'of wyoming. :

;Naeso, A. I97u. The Shallow and the Deep, Long Range Ecology Movements: A
Summary Inquir/ 16: 95 1OO : ' '



Natural Heritage Workgroup. 1890, Natural He:»f‘itags.\ Ta
CEnvironmental Audit of.the _asz Bayf/ um, Pu t Indus
Commission of the Future of 2 ont:

“Windsor.,

BT R B =TT DN Uy I
BN ru’f;u’ci,-’nciua.

.

dun}, L-I" 3

and London.

’./Etand Charter for Health -Promotion. 1986, Am In l/m'f,ui/al' Conference on 'Hea/’t//
Promotion. wor}d ea!*h Organisation, Health andg. » elfare anada and the Canadian
Public .—!mm Association. November 17-21. Ottavia, : : I

Cxford nghsh Dict nonary 1978. Compact Edition. Book |
in asscclation with the .O.g\u,rd. Universit)

‘G- Strength and Community -

i [T R I
s . 1980, Food "V”-’ch EEractic
nfrastructure, J. Animal Ecol,

Wi T W IRREST> ¥

PerSaud D., 7.0, Lomas and A. Hayton. 1887, In-Place Pollutants j /og, anw ’o«unm’
1 .

Phass Studies. uﬂtaf‘no Wmotry of the Environ ent, tOF‘uﬂLu.v
‘Rap'acrt,'D J., H.A, Regi - and T.C. Hutchinson. 1885, Ecosyste Bunawour ‘nder
Stress: Am NaLu axsst 12 5:617- ' ‘ :

, .apport D.J. 1989, ‘What con'st/tufes‘. Ecosystem Health? Perspect. Biol. Med.
'.3()120192 SR

Reuier H.A. 1988a.. Remediation and Rehabilitation of th

e Great Lakes.
-Perspect,vos of £ Ecosystem Management- for the Great L" kes: A Re de (ed.) L.K.

dwe;l SJf\Y Press, SUNY Albany ‘\I{

) Reg‘ier,\H.A. 1 98% Gencn'c SU/de!in’es for he Revu,w of ‘-'cosystem In;t{atfves in

the Great tak es Basin. Ur‘pub! fshed discussion’ papar

Royal Commissxon 'on the Future of the Toron‘co Waterfront. Enhvironment and

‘Health Workgroup: 1989. Environment and Hea/th Royal Comrms ,xor on the ruLure

of the Teoronto Waharfrcm, loron‘u. .

'vchaOfner' " D.J., E.E. 'P—I'erf"'ic,k_s ar‘d H.'W- K r“st'z,'“ ~1988.' Ccosysz‘ém 'Hea/t/i.".I

Mea urmg Ecos,vstem '/c&.t .. Environ. Mana .;(4) 445~

Science l\dvxac”y Bom’d 1989. 1989 ,‘?eport._ Tnternational Joint Commission,

. (J

Shen’rie!d L. 1930a. Atmospber/c Environmeht ."ﬁ’“hn!Ca/ Paper No. 1. Euwronmenta/

CAudit of thc East Bayfr*on*/’:’oxt Industrial Ar & Fhase 1. Royal Commission on the

Future of the To"um:o Watwrfr ont. Turomo_. :

Shenﬁeld,‘. L. 1990b. Ai‘mospherfc Ehv.ironmeht. E/'i\’{'i"Oi'?mC"/“t’i.’ Audff of the East

Bayfront/Fort Industrial Area Fhase 2. Royal Commission on the Future of the

‘Toronte Waterfront. Toronte.

[




Shugart, G. - 1980 Freguency and Distribution ¢f Polygyny in Great Lakes Herring
Gulls in 1978 Condor 32 426-429. ' - - ' -
Sonntag, N.C., R.R. ‘»;fo;f ;3 Truett, AL
Corcey ‘and C.8. H¢
Further Research ar
Council, Hull; PQ.

(I . - o A : m oy [ e P o e S e
Tansiey, A.G. 1985, The Use and Abuse of Vegetatiohal Concepts and Terms
Ecology 16:284-307. : o ‘

U.S. National Resear ch Council and National Ac Adary of Sclence. 1824, Toxicity”
Testing: Cr/"afegz’es to Determine Negds and Pri ‘r“/w ‘at.w. 1 amy Preags

u*/an.mg ton, .D.C

World Health Organisation. 1984, Health Promotion: A [stﬂm sion Pﬂppr on fh
Concept and -P.f’f’ncip[es. WHO Regiuﬂal Ofﬂce for Europe, p nhagen.

\fvurm Hcalth O‘ gam%ag.\m. 1867. The Ccrst. tu*un of the Womj Healt h Org ganisation.

¥t ~ H 4.7 . e
WHG C u’"O”hmeb 1:29. ' . , , o
- 7
.
~ I3
o )



