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| .tHAPTR ]
The RAP process i

his report presents an action plan to restore the polluted waterways .

and waterfront in the Meétro Toronto area, from Erobicoke Creek in
the west to the Rouge River in the east (Figure 1). Similar “Remedial Action
_Plans” (RAPs) are underway in forty-two other “Areas of Concern” around the
Great Lakes (Figure 2), in accordance with the Canada-US Great Lakes Water
Quality Agreement and under the watchful eye of the International Joint
Commission (IJC), an agency charged with promoting the protéction of the
boundary waters between the two countries. Seventeen of the “Areas of
Concern” are in Canada, Metro Toronto and Region among them. Although
each area has a unique combination of problems, sources and solutions, they
are all moving towards the virtual élimination of persistent toxic chemicals.

WHITCHURC H-
STOUFFVILLE

ROUGE
RIVER

DON RIVER

ETCRICOKE S -
CREEK

FIGURE 1:  METRO TORONTO AND REGION RAP ArEA: ORIGINALLY DESIGNATED AS THE
WATERFRONT, THE AREA HAS EXPANDED TO INCLUDE THE WATERSHEDS FROM
Etosicoke CReex TO THE ROUGE RIVER TO BETTER REFLECT POLLUTION SOURCES.

A Compiex EcosysTem WitH COMPLEX PROBLEMS

The degradation of the aquatic ecosystem in the Metro area has occurred grad-
ually, over more than 200 years of intensive human settlement., Physical alter-
ation of the system, through shoreline and stream channel alteration, land
clearance and drainage and other activities has made many areas unsuitable for
fish and wildlife habitar. Chemical and bacterial inputs from sewage and yrban
.and rural runoff continue to enter waterways, posing risks to human health and
the viability of food chains, Some of these sources may not be readily apparent
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LAKE SUPERIOR LAKE MICHIGAN
Peninsulo Horbour 8. Manistique River
Inckfish Bay 9. Menominee River
Nipigon Bay 10. Fox Rivar /Green Bay
Thunder Bay 1. Sheboygan Harhar
St. Louis River 12. Mitwaukee Horbor
Torch lake 13. Woukegon Harbor

Grond Columet River

S O UM B Cad P

Deer Loke 14.

; 15. Kalomozoo River |
16, Muskeon Loke
17: White Loke

 LAKE HURON

LAKE ERIE
18. Soginaw River 22. Clinton River
19. Collingwood Horbour  23. Rouge River
20. Severn Sound 24, River Raisin
21. Spanish River 25. Moumee River
- 76, Bluck River
7. Cuyohoga River
0 ¢ 28, Ashiubulo River

29. Frie Horbor
30, Whentley Harbour
31. Buffalo River

LAKE ONTARIO
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CONNECTING CHANMELS

32. Eighteen Mile Cresk 39. St. Mars River

33. Rochester Emboyment 40, St. Cloir River

34, Dswego River 41, Detroit Rivar

35.-Bay of Quinte - 42, Nigoro River

36. Port Hope 43 St. Lawrence River

37. Metro Toronto i
and Region

38. Homilton Harbour

FIGURE 2:  METRO TORONTO AND REGION IS ONE OF THE 43 "AREAS OF CONCERN" AROUND THE GREAT LAKES.

to the casual onlooker. Stormwater
runoff, for example, is a significant
source of pollution associated with
human activities and animal faeces.
The presence of trace contaminants
in sewage treatment plant discharges
can often be traced to industries -
using muricipal sewer systems.
Biological components of the
ecosystém show many impacts of
deterioration. There are now fewer
native fish, bird, mammal and plant
species than there were before
FEuropean settlement and the bal-
ance of the system is thus more ]).’[‘C-’I
carious and prone to .(lis'ruptirm.

MANY BENEFICIAL USES ARE
Now RESTRICTED

As a result of these influences, many
water uses are now restricted.
Bathing beaches are often closed
because of high bacterial levels in
storm sewer discharges and com- s
bined sewer overflows. All levels of

the food chain show the influence of

the polluting activities of humans,
but the most dramatic of those
effects may be in contaminated fish
tissues and poor reproductive suc-
cess in fish-eating birds.
Recreational uses are affected
beeause of unsightly accumulations
of nuisance weeds, murky waters
and accumulations of debris..

" HoPE FOR THE FUTURE:

CONSENSUS-BASED CLEAN-UP
AcTIONS _

But grim though this picture seems,
there is hope for the furure. Under
the Remedial Action Plan program,

the Canada-U.S. Great Lakes Water _ '

Quality Agreement requires that
both countries clean up local water
quality in each of the “Areas of

. Concern.” The RAP process is car-

ried out in three stages..
Stage 1 of a RAP contains t]'lt

definition of the water pollution

problems in an area, and the proba- -

ble sources of those problems. The
Metro Toronte Stage 1 document,

- entitled Environinental Conditions

el



CHAPTER 1

and Problem Definition, was-
released in September 1988, It
'Lll':.‘t'(_'rill{_'b: t]'ll_' water ponilti(ll'l p'l'(}]l-
lems and identifies their causes.
Stage 2 of a RAP — the stage

deseribed in this document — Cleanr .

Waters, Clear Choices sets goals,
identifics specific remedial actions,

responsible agencies, costs and

timetables, and establishes monitor-

ing prograins tq track progress. .

Stage 3 is the implementation
stage, one that lasts until the prob-
lems have been solved and the sys-
tem restored to health, -

Remedial Action Plans are
intended to be community-hased,
Although led by Environment
Canada and the Onrario Ministry of
Environment and Energy, the

Metre Toronto and Region RAP
reflects the work of many individu-
als inside and outside government.
Figure 3 shows the commirttee struc-
ture and make-up of the Métro
Toronto and Regron RAP. A RAP.
Team, made up _nf representatives of
the two lead agencies, local and arca
municipalities and other ageneies
provides overall leadership for the
process. Technical advice is supplied
by TE({hni(:u] and Scientific Advisory
Committees drawn mainly from
government departinents. A Public
_:'-'.\d\r'isnr}-' Committee, made up of

represen rafves from many secrtors

" provides ongoing input as the plan

proceeds. The Public Advisary
Committee is also represented on
the other commitiees and provides

The RAP process

an important conduit of information
on public concerns to member
groups. Appendix A provides a list-
ing of the participants on cach of
these teams, .

THe RAP GoALS FOR ECOSYSTEM
RESTORATION

The Public Advisory Committee has
sét a number of specific goals (Box
1) for the Metro Toronto RAP.
These goals provide a genéral
guideline to assess progress and set
direction for the future and were
discussed in an earlier RAP report:
Strategies for Réstm'iﬂg Our
Waters. Some of these goals
described how the ecosystem should

RAP Team -

ERviROnEnT Canas : .
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FIGURE 3:  METRO TORONTOD AND REGION RAP COMMITTEE STRUCIURE THE RAP FLAN REFLECTS THE WORK OF MANY INDIVIDUALS BOTH INSIDE

AND OUTSIDE GOVE RNME INT,



be managed (using an ecosystem
approach) and others goals describe
a future vision for the RAP waters
“fishable, swimmable, drinkable”.
These latter goals have been used to
set specific targets or “delisting cri-
teria” (see Table 1 on pg. 8). If these
 targets are met then the aquatic
ecosystemn can be considered to he
restored. '

‘THE ECOSYSTEM APPROACH AND
RAP PRNCPLES

The Grear Lakes Water Quality
Agreement, a joint commitment
“between Canada and the United
States for management of their
shared waters, has as its purpose
“...to restore and maintain the
chemical, physical and biological
integrity of the waters of the Great
Lakes Basin Ecosystem.” Although
not everyone agrees on a definition
of the “ccosystem approach” to
env‘imnmental management, it is
generally agreed that such an
approach does not focus only on
people, but does not exclude people
either. An ecosystem approach
(Figure 4) it integrated and holistic.
Tt considers connections between
different portions of the ecosystemn.
Qut water pollution problems can-
not be solved without considering
i'mpacts on air; land, humans and
other living things. Instead of short
term Crisis response, a true ecosys-
‘tem approach includes strategic
planning for long-term solutions,
integrating environmental, econom-
ic and social concerns, W A

To assist in the decision making

process the Metro Toronto RAP has
identified a number of guiding prin-
ciples (Box 2) that are consistent
with 4 true ecosystem approach to

n



The RAP process

environmental management. They
reaffirm the RAPS commitment to
source control and stress the impor-
tance of involving all stakeholders
in clean-up. Finally, they emphasize
the need for immediate action and
they provide a basis against which
to judge the worthiness and urgency
of possible remedial measures for

" the RAP area.

Stace 2: CLeaN WATERs, C
CHoices A
This report targets eight major
areas where action is needed. In
somg of them, such as repairs and
improvements to the sewer systems,
the local and regional municipalities
will have the primary role. In oth-
ers, such as communicition pro-
grams and legal reforms, leadership
by higher levels of government will
ensure consistency among stake-
holder groups and geographical
areas. Individuals and community
groups provide essential contri bu-
tions throughout the plan, through
direct action and as links berween
government agencies and the citi-
zens they serve, Partmerships among
the many players will be supported
and enhanced through ongoing col-
laborative arrangements.

Consensus among a variety of
viewpoints is vital and is reflected in
the decisions presented in this
report, The report reflects the work
of many people, representing many
agencies and activities, in develop-
ing a set of mutually acceprable .
water use goals and solutions, The
plan includes details on how much
each action will cost, how lon git
will take, and how far it will go.in
meeting specific objectives. o %
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CHAPTER 1

Although the plan’s recommenda-

tions are generally directed at

regional actions, they provide a
_framework for developing more spe-

cific local initiatives. All participants

are agreed that actions should be
first and foremost preventive, sec-
ondly protective, and finally, and
‘only where necessary, reactive.

An important element of the
RAP program is regular review and
revision of the plan, deletion of
actions that are no longer appropri-
ate, and addition of new, more effec-
tive actions, The RAP will need to
evolve over time to meet new chal-
lenges and priorites and to take:

advantage of new technologies and

information,

The plan provides a critical step
towards restoring our L|C-g1'a.dcd
water.systems, 1t's not the final
answer — we don’t even know all
the questions vet! — butitisa -
detailed, §11tuiﬁc. and most of all
achievable plan that, fully imple--
mented, will result in significant
water use improvements. As we
learn more about the workings of
the Metro Toronto and Region
ecosystem, we can and will refine
this plan with the help of our part-
ners in government, industry and
the private sector.

TABLE 1: RESTORATION TARGETS [DELSTING CRTERIA)

T_be RA P process

The challenge of restoring our
water resources 1s a difficult one,
and one that can onl y b undertaken
through partnerships and ong_u'ing
commitment. It will take many years
and millions of dollars to complete
the more than fifty actions that .
comprise the p]an.'“-"ith your sup-
port, we can meet that challenge
and quﬁi our shnréc_l vision for a
healthy, halanced ecosystem.

L. Ecosystenr Health:

other goals and objectives.

An all-encompassing goal reflecting

* Discharges of persistent toxic substances-are virtually eliminated. Discharges

of toxic substances in toxic amounts are elimimated. s

* The numbers of fish displaying diseases, tumours, ulcers or deformities
assoctated with the presence of toxies are reduced or maintained at levels
considered background for the community.

* The incidence rates of deformitics and reproductive problem in “sentinel”
wildlife species are the same as, or less than, background levels in populations

in uncontaminated systems;,

* “Tests on phytoplankton and zooplankton confirm that ambient waters do
not cause death or long-térm health or reproductve effects.

2a. A Self Sustarning Fisbery:

This goal requires action on bath
water quality and habitae. Habitat
objectives are specified under goals
2hand 2e.

* Water quality is as good or better than Provincial Water Quality Objectives

95% of the rime,

* “lests on fish confirm thar ambient waters and sediments do no not cause
death or long-term health or reproductive effects.

| Vi m‘ﬁm?r

* Biomass of resident, fish-eating fish species increased to levels ahove 20% of
total resident hiomass; biomass of specialist fishes increased to at least 40% of

tatal biomass.

L4 F()rmcrly abundant fish pop‘ul:-ltirms are rehabilitated where incallyﬁ

depressed or extner,
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* Proportion of native species is increased towards 100% of total fish

community.

Hatersheds
¢ Specific targets contained in watershed plam shuuld be used. Where no
plans exist they should be developed. '

2b. Rebabilitation of Fish and
Wildlsfe Habirat

* Open coast habirat is rehs |h1llt*1tt,d .smmbh, tor spawning p(lpulatwna of

Waterfiont

salmonoid fish such as trour.

* Sheltered bays are rehabilitated to cncuurage re-establishment of aquatic
plants suitable for northein pike, smallmouth bass and hrgtmuuth bass
spawning, nursery and feeding habitat.

* Diverse aquatic plant communities are re-established in river mouths and
estuaries suitable for largemouth bass and northern pike production;
rubble/rock slapes are established in fase-flowing river areas favourable for
simallmouth bass production.

Watersheds
= Biotic corndor linkages are protected, enhanced. or lchabllrt.ltecl across the
waterfront and throughoiut the stream and valley system.

of Wetlands

2¢. Protection and Rebabilitation

Waterfront

® Remaining and created w-.rl'm ds are ]'lrﬂtt‘tt{:d A significant amount (eg. a
prcltmumrv target of 75 hecta: ¢s) of wetl.lm areas should be restored to the
waterfront and protected.

Watersheds
® Specific [arguts contained in watershed plans should be used. V‘m:.rc no
plans exist they should be developed.

2d. Ny Restrictins on Fish
Consumption

® There are no restrictions on fish consumption that are attributable to local

SOUrces.

2o, Swinmmable Beaches

- * Lake water at baﬂu’ng beaches contains less than 100 Lscherischia coli

organisms per 100ml of water over 95% of the swimiming season. -

21, Drinkible Water

¢ Water quality at drinking water intakes is of sufficient quality that it requires
only standard settling, coagulation and disinfection treatment before heing

distributed to consumers.

2g. Pleasing Aesthetic Quality

slick or surface scum),

® Waters are free of any substance that produces a persistent objectional
deposit, unnatural colour or turbidity, or unnatural odour (for instance, oil

9
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2h. Ecosystem Observation

* All municipal planning documents contain a statement to the effect that
residents and visitors ahmlld be pnmdt_d with :Jppnﬂ'umtles to study or

observe a functioning, hmlthv CCOSYSTEMS.

2. No Aguatic Hazards

» Watersare free of any substance that produces a persistent objectional
deposit, unnatural colour or. turbidity, or unnatural odour (for instance, oil

slick or surface scum).

3a. Control of Stormzzater Quality

anel Quantity

* The quality of storm run-off is protected and enhanced.

* The natural hydrologic cycle is protected md re- t.stahhbht.d to the
maximuim extent possible. )

* In cold water lisheries areas, sufficient stormwater controls are estiblished to
control run-off from rainfall events of at least 25mm daily precipitation; buffer
zones of 30m or more separate developedlands from receiving streams and
lakes; temperature impacts should he mitgated. ' _

* In warm water fisheries area, sufficient stormwater controls are established
to control run-off from rainfall events of at least 25mm daily precilpitation;

~ buffer zones of 15m or more- separate developed lands from receiving streams

and lakes,

® Other than in four extreme discharge occurrences (heavy rainfall events)
each year, stormwater discharges to receiving waters meet guideline of 100
Escherischia coli organisms per 100ml of water, and 1s devoid ofaebl'is, oil,

-seum and substances th.lt produce objectionable odour, n:olour, deposits and

excessive turbldlt\ .
* All subcatchments with more than 20% mduitrm]/unmmrc:alr’matltuuoml
land use have H.pi“ z_omm] techniques in place.

3b. Virtual Elimination of
Combined Sewer Overflows

. 90% of the wet we.u_her flow in the combined sewer system is controlled.

*The umtmllul volume of combined sewage receives treatment at least
equivalent to primary treatment plus disinfection (that is, treatment equivalent
to 50% Biochemical Oxygen Demand removal and 70% total suspended
solids removal).

3¢, Control Quality of Sunitary
Discharges

* Sanitary sewage receives secondary treatment with phosphorus removal and *|
disinfection and produces non-toxic and nen-mutagenic effluent with the
following characteristics: Biochemical Oxygen Demand: 25 mg/l, Total
Suspended Selids: 25 mg/l, "Total Phosphorus: 0.5 mg/l

* Per capita water consumption is reduced by 15-25% by 2011.

5. Public Access to the Waterfioit
and Villey Systens

* All municipal planning documents contain a statement to the effect that-
members of the public shauld have sufficient access to Metro area waterfront
and valleys systems in order to make them a focus of public involvement,
recreation, enjovment and cultural activities. _
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6. Clean Sedimtent = Suspended transported and in-place sediments contain levels of
, P p
contaminants at or below the Provincial Sediment Quality Guidelines.

¥ ereéﬁh’x’ng-()iz{y Where .| * Materials used in lakefilling meet the Fill Quality Guidelines for Lakehilling
Benefivial User will not be imprz.fre;d in Ontario, ' ’ s Ba '
: * Lakefilling produces no net loss of aquatic habitat

* Lakefill structures do not have adverse effects on water circulation.

10. Dredging Onty Where Bencficial * Dredged sediments meet Provincial Sediment Quality Guidelines.
Uses will wiot be Bapecived ;
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CHAPTER 2

-

Mat needs to bé done

here are a great many possible actions for remediating the Metro RAP

area, This section represents an overview of a consensus among the

" RAP participants as to the most desirable and cost-effective solutions. Chapter

3 “Recommendations” provides a listing of each individual action which is
recommended. ) .
There are three major pathways that contaminants follow in polluting our
AQUALIC TESOUTCes: stormwater runoff; combined sewage; and sanitary sewage.
Polluted stormwater runoff can enter our waters either directly over land or
through the stormwater sewer system. Combined sewer systems, builtin older
sections of the cities, tend to overflow sewage during wert weather. Sanitary

sewers lead to sewage treatment plants which are designed to treat human

~wastes, but not chemicals. While other avenues (eg-direct air fallout to water

and lakewide sources).exist, stormwater and combined and sanitary sewage
dominate our local scene. o

In examining the size of the loads of contaminants it is quite evidenl_th_at '
for a majority of contaminants, stormwater runoff is the primary route. While
the other two pathways are significant, they have already received considerable
attention, The-following discussion on recommendations is presented in a
manner representing the relative order of importance of stormwater, combined

sewer overflows and sewage treatment plant discharges in order to most effec-

i £ : 2 s R B 2
_tively achieve ecosystem restoration. While this order of priority can help in

allocating resources, implementation of the whole plan is required to achieve -
all of the RAP goals for protection and restoration of the aquatic ecosystem.
The guiding principles of the RAP provide a basis on which to set priori-
ties for action. The principle that source control should take preécendence over
end-of-pipe control is particularly important. From that principle follows a

hicrarchy of environmental management actions (see Box 3) which have been

- used to choose the best solutions within each of these three major areas of

action, _ : . B

Fo”nwing the discussion of these three main areas are recommendations
dealing with fish and wildlife habitat. As water quality continues to improve it
is essential that habitats continue to be protected and restored.

The final four areas deal with public awareness and education; laws and

policies; planning; and research and monitoring. These areas are essential to

the overall success of the plan and are complementary torthe first four areas of

" action.



STORMWATER _
Rain and snow are important mech-
anisms for the cyclin g of water.in
the ecosystem. Water leaves the

- earth’s surface through evaporation
and related processes, and is
returned to the earth through con-
densation and precipitation (Figure
§). Stormwater is an important link
in the return of rainwater tothe
ecosystem and a mechanism by -
which pollutants are transported
within the ecosystem. While the
total amount of water within the
ecosystem may not change over
dmé, land use may affect the
amount of water that is presentin
each part of the 5}-"5!:6:111 (see Figure
6) and the quality of that water.

In a na‘turai'ﬂm:st environment
much of the rain water filters into
the ground, replenishing the
groundwater and providing a source
of cool spring-water for streams. In
the urban environment, however,
much of the land surface 1s paved

~ and impermeable and less water fil-
" ters into the ground. Water falling
on streets and parking lots is
warmed as it drains into collection

" systems, carrying with it pollutants
such as pesticides and fertilizers,
bacteria from animal droppings, and

trace metals and grit from car -

exhausts. In urban areas large vol-

umes of stormwater runoff can lead

to flooding and erosion and deliver a

large amount of pollution to the
water i a rc!ativcl_\" short time. Also,
because there is little groundwater
to replenish stream flow in urban '
areas, urban streams tend to contain

“very little water during dry spells.

This can cause problems for fish and

wildlife using the stream.

INFILTRATION

\

GROUNDWATER FLOW

CHAPTER 2

In a.rural sctt‘ing, stormwater
picks up pesticides, fertdlizers, top-
soil and animal manures from agri-
cultural fields, manure storage areas
and open land. This stormwater
runoff may be diverted by structures
such as ale drains and open ditches
or may low uncontrolled over the

land surface, ultimately entering

ponds and streams, or seeping down
into groundwater. High'volumes of

stormwater runoff erode soils which

FiGURE 5:  THE WATER CYCLE: WATER LEAVES THE EARTH'S SURFACE THROUGH EVAPORATION -
AND RELATED PROCESSES AND RETURNS THROUGH CONDENSATION AND PRECIPITATION
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. FIGURE &: INCREASED URBANIZATION MEANS MORE STORMWATER RUNOFF AND
LESS INFILTRATION

What needs to be done

can clog waterways. In rural
s‘tr{:'ams, high water levels during
rainstorms-and low flows during dry
spells, while less pronounced than
in urban areas, can still cause prob-
lems for aquatic life. ; ‘
Poor stormwater quality is usu-
ally the result of pollutant contribu-
tons from many different sources,
often in different parts of the water-
shed. Among the most important of

tht‘sc s0urces are: .

= accumulated dirt and grit on
streets, roofs and parking lots,

*  excrement left by domestic and
wild animals, including birds,

e spillage in industrial and com-
mercial storage, loading and
shipping areas,

*  erosion from constriction sites,

* illegal cross-connections
between sanitary and storm
sewers,

*  dumping or spillage of “house-
hold toxics,” including waste

- motor oils, paints, solvents and
other chemicals into storm
sewers,

e pesticides and fertilizers from

_urban and rural land surfaces,

*  animal manures from agricul-
tural activities, and

*  malfunctioning septic systems.

~ Problems with both the quanti-

tvand quality of stormwater runoff

are major issues in the RAP area. In
developed areas remediation of
stormwater needs to be given a high
priority if we are to restore the
health of our aquatic eeosystem. In
developing areas, stormwater man-
agement needs to be given proper
consideration in order to avoid the
problems present in urban areas.



What needs to be done -

Actions relating to stormwater man-
agement therefore have three objec-
tives: '
* o protectand enhance the
quality of stormwater runoff,
o tolimit the quantity of
“stormwater runoff, and
* to protect and (where neces-
sary) re-establish the natural
“eycling of water.

To meet the goal of improving
stormwater quality and reducing the
quantity of runaff, we must take a
variety of actions, The most lmpor—
tant of these are:
®  toensure that every industry,

commercial establishment and

institution is using the best pos-
sible stormwater management

pfacrj ces (see Box 4),

ipalities to respond to and legis-
late against pollutant spills,

¢ to work with the development
industi‘}; to improve methods of
erosion &ontrol at construction
sites, - )

~*  totrace and disconnect illegal
cross-connections to the storm
sewer system,

* o work with the agricultural
community to develop farm
management plans and associat-
ed financial assistance pro-
grams,

*  toimprove the operation of
municipal storm sewer systemns,
particularly the frequency and
efficiency of cleaning programs
and the development of better
stormwater treatment technolo-
gies, and

* to requite comprehensivée land

T use planning (including the
preparation of sub-watershed

¢ - to improve the ability of munic-

plans).in developing and devel-

oped areas, consistent with cur-

rent standards and community

expectations. :

Reduetion in the quantity of
stormwater runott and the restora-
tion of the natural cycling of water

"~ can also be achieved through

increased infiltration-of stormwater.
T'his can be an added benefit of dis-
couraging pavement, incrtaﬁiﬁg
greenspace and pl:mriﬁ[{ trees.

Wetlands and stormwater ponds can

be used along with other innovative

‘techniques for improving infiltration

(see Box 3). Other actions discussed
in later sections of the chapter will

“actions for addressing stormwater

CHAPTER 2

also contribute toward achieving
stormwater related goals.
The majarity of the specific

concerns (described in Chapter 3)
can be undertaken in less than five

‘years and should be given a high

priority. Some long-term initiatives.
such as disconnecting cross-connec-
tions between sanitary and storme
sewers will take ten to twenty yeara
to complete.
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COMBINED SEWER SYSTEMS
More than a hundred and fifty years.
ago, choler epidemics in the grow-

ing ciry of Toronto drew attention
to the need for careful sanitation
and removal of wastes. The first '
‘Toronto “drains” were laid in the
1830s to mfr}i human wastes dovn
to the lake, where they could be
diluted and washed away. And
indeed, for many years the evolving
patchwork of drains served the pop-
wlation well with little impact on the
quality of nearshore waters.

As the city grew, additional
ditches and drains were added —

GRAVEL FILLED TREMCH

MAIN STORM SEWER

PERFORATED PIPES
WITH FILTER CLOTH

and connected to the existing
drainage system — to carry rainwa-
ter and melting snow away from

busy streets along with human

wastes. Thus was born Toronto’s

original combined sewer system:

“combined” because the storm

drains and the sanitary drains were a
commoh system tscc Figure 7)

which discharged directly to the
rivers or lake. Overflow points were -
added along to system to protectit

-from damage from excessive flows.

In 1911, a new sewage disposal
plant was opened near Ashbridge's
Bay, and from that time sewage was

What needs to be done

diverted to it via a new tru nk sewer. "
New stormidrains were constructed
as a separate sewersystemn draining
directly 1o a local watercourse
although'in some areas combined
sewers continued to be builtup untl
the 1960s. These combined sewers
still ereate a problem in older parts
of Metro when they overflow,
releasing a mix of storm and sanitary
sewage to waterways and the water-
front. "T'he problem has been com-
pounded as the amount of area that
is impe rmeable to rainwater (eg.
roofs and road surfaces) increases,
Combined sewage flaws were man-
ageable fifty or seventy-five years
ago but now, with inereased devel-
opment dnd moré stormwater ‘
runoff, combined sewer overflows
and by-passes of secondary treat-
ment have increased.

- CSOs have serious conse-
quences for water quality. The
diverted flows are a significant
source of pollumhts. Inthe modern
watershed they combine not only
storm runoff, with its associated
street dirts and pollutants, and sani- .
tary sewage, with its bacterial conta-

" minatien, but also wastes from

industries using these sewers as well.
Less serious, but more immedi-
ate for residents, has been the prob-
lem of flooding streets and sewage
|'='acl;—up into basements, with associ-
ated struetural and health impacts.
Over the years, considerable
public funds have been expended on
the task of digging up streets and
“separating” combined sewers.
Separation involves the building of
an additonal storm sewer to carry
road drainage, thereby relieving

‘pressure on the combined sewer sys-

tem. Much of this work was
prompted by the need to handle
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C) DRY WEATHER CONDITION
(ALL FLOW TO TREATMENT PLANT)

i AENENNRERY
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D) WET WEATHER CONDITION
(OVERFLOW TO RIVER|

FIGURE 7 SEPARATE (&) VERSUS COMBINED (B} SEWER SysTEM:.COMBINED SEWER SYSTEMS CARRY BOTH SANITARY AND STORMWATER RUNOFF. -
OVERFLOWS OF UINTREATED SEWAGE {“COMBINED SEwER OVERFLOWS”) CAN OCCUR IN WET WEATHER (C AND D).

increased quantities of storm and
sanitary sewage — in many cases
reflected in frequent basement
ﬂnmli.ng or street flooding — from a
rapidly growing population,

The RAP area is not alone in its
problems with combined sewer sys-
tems. Most older cities have evolved
as the Metropolitan Toronto area
has, and most are now dealing with
the saime problems. Cities such as
Milwaukee have developed innova-
tive — hut expensive — measures .
suited to their own systems and
landscapes.

Typically, control strategies for

combined sewer overflows attempt

to reduce the volume of the dis-

charge (for example by limiting the

amount t,ﬂ: rainwater that can enter

the system), or the frequency of the -

discharge, or both. The City of
Toronto alone has 25 combined

sewer overflow outlets diqch'.;rg_‘ing

directly to Lake Ontario, and a fur-'

ther 22 on the Don River; other
lacal municipalities have their own

outlets. These overflows have been

identified as major sources of bacte-
rial contamination it Toronto
hathing beaches, and have serious
local impacts on the aquatic plants
and animals near their outfalls,

Three types of actions may be.
appropriate for the control of com-
bined sewer overflows in Toronto:

* separation of the combined
sewer system

¢ inlet' control or the restriction
of the amount of water entering
combined sewers, or ‘

*  storage and treatment of
combined sewer flows.
These options are discussed in

“more detail in the following para-

graphs.




Combined Sewer Separation

East York and the cites of
Toronto, Scarborough and York -
(working with Metro Toronto) have
all had active sewer separation pro-
grams in place, most for at least
m'entyr-_ﬁvé years. The City of
Toronto alone spent $237 million
between 1966 and 1992 to provide
road storm sewers in an area over
8000 hectares in size. Accelerated
programs for sewer separation were

in place in York, East York and :

Scarbarough during the 1980,
while the City of ‘Toronto has essen-
tially cnmplctéd its program for
road stormwater drainage.

- Although costly and disruptive,
(because they involves street excava-

tion and resurfacing) these actions
have significantly reduced basement
flooding in older areas of the city

and have in some cases reduced the
frequency and volume of combined
sewer overflows. However, separa-

tion also increases the amount of

stormwater runoff — in many cases
almost'as polluted as combined
sewage — flowing through the
storm sewer systern and into our
rivers and lake, There isa need to

“pair sewer separation with actions to

control the quality and quantity of -
stormwater runoff.

Even with the building of sepa-
rate road drainage, stormwater from
roofleaders (downspouts) and foun-
datiom drains still enrers the com-
bined sewer system. The City of

What needs to be done

Toronto has taken the approach of
requiring new and renovated build-
ings td install separate drainage sys-
tems, while leaving existing
combined drains intact.

Municipal spending on com-
bined sewer separation has declined
somewhat in recent years, with a .
corresponding increase in expendi-

tures on alternative methods such as

inlet controls and storage tanks,
Continued sewer separation should
be pursued when road or sewer

. repairs are being carried out in an
" area.

Inlet Contiol

Another option to reduce com-

_bined sewer overflows is to restriet

the amount of stormwater that flows

‘into the system. Many municipali-

ties have investigated the use of inlet

‘controls to restrict the stormwater

draining into combined sewers.
Catchbasins, which collect storm-
water under street gra I'_'mgs1 can be

-sealed altogether, or can have flow

restrictors installed ro limit Hows. At~
least 55 million was spent on inlet
control projects under the
Waterfront Water Q uality
[mprovement Program (a funding
program discontinued in 1992).
Much of the work was directed at
areas which were experiencing base-
ment flooding problems.

A relatively low-cost method of

' reducing flows to the cambined (and

storm) sewers is the disconnection
of roof leaders which are connected
directly to sewers. Stormwater
runoff can be allowed to flow onto
lawns, or into special “soak away

- pits” or collected in rain barrels.

Althongh downspout disconnection
is not surtable for areas with poor
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soil permeability or small lot size, a
voluntary program in Toronto has
demonstrated some success.
Downspeaut disconnection can be
particulary effective where a majori-
ty of property owners agree to par-
ticipate. It reduces combined sewer

- overflows and encourages the use of
stormwater as a resource. A major
factor influencing the acceptability
of roof leader disconnection seems
to be a property owner’s previous
experience: those who have had no
prohlen with sewage back-up see no
need for ﬁhangc, while those who
have experienced the problem readi-

Iy agree to disconnection’

Still, even with road drainage
separation and downspout discon-
nection, stormwater. flows will enter
the sewers from foundation drains.
Foundation drains are considerably
more expensive to disconnect,
although development or redevelop-
ment provides an opportunity to
remove these flows from the com:

bined sewer system.

Srr)-mgr and Treatment of CSO)

Another option to control com- -

hined sewer overflows is to build
storage tanks at the overflow point.
In this way excess flows can be
stored temporarily for diversion to
the sewage treatment plant after the
storm has passed.

Storage and later treatment
provides a means to treat a larger
volunie of flow by distributing the
flow more equally over a given time
period, This way there is less impact
on pipes and treatment plants with
limited capacity. The difficulty in
some cases is that older sewape

treatment plants are often operating

_clr}sc. to their design capacity
volume of flows they were designed
to treat. Where they can accept a
little more, there is often pressure -
on then to use that excess capacity
to serve new housing or industrial
developments rather than the
retained flows from combined sew-
ers, As a result,the Municipality of
Metropolitan Toronto has been
reluctant to agree to the building of
storage facilities until studies of
their potential impacts, on treat-
ment plant capacity and treatment
effectiveness, are complete.
Nevertheless, Metro Toronto has
allocated funds for additienal stor-
age facilites in its five-year capital
works plan, anticipating the need for
some CSO containment,

Storage proposals have been
made to accommodate CSO flows
on Black Creck, prompting concern
by Metro that there may be insuffi-
cient capacity in the trunk sewer
system — built in times of smaller
populations and lower flows — and
the Humber Sewage Treatment
Plant to allow this. One solution is
to construct new, larger trunk sew-
ers in key areas, so thar the sewer
system itself is larger and better able
to store excess flows.

Where it is not feasible to send
the detained flow to the sewage
rreatment plant due o limited
capacity, an option exists 1o provide
treatment of the combined sewage
at the point of discharge. These s0-
called “satellite™ treatment systems
can provide treatiment équivalent to
primary treatment at a sewage treat-
ment pl;mt ;m(|, since rhc‘}' nn]_\-‘
operate during high flow condirions,
may provide a more cost-effective
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solution. Metro Toronto is propos-
ing to test such a system at the
North Toronto Sewage Treatment
Plant site; where a combined sewer
overflow point exists.

SANITARY SEWERS AND THE

" SEWAGE TREATMENT PLANTS

Within the RAP area, the majority
of'the population lives within Metro
Toronto, which has the responsihili-
ty of providing treatment for sani-
tary wastewater. Metro operates
four sewage treat plants (See Table
2).

' North of Metra, the majority of
the urban areas drain to the York-

“Durham sewer system which deliv-

ers sanitary wastes to the Duffin
Creck Sewage Treatment Pla‘np

* Even though this plant discharges

outside the RAP area, the recom-
mendations dealing with source
control of sanitary drainage sdll
apply and are essential to the
achievement of the RAP goals.
Similarly, the need for souree con-

trol action applies to rural areas

- which generally rely on individual

SepLic systems:

The previous section described
thie spc:cia] problems we face in deal-
ing with older, combined sewer sys-
tems in Metro. But problems also
exist in newer, separate SAnitary sys-
tems. In general, these relate to
inappropriate use of sewers. for
waste disposal and linkages to a sys-
tem whose roots lie in the t:.a‘rly
nineteenth century, Some key areas
for improvement are described in
the following paragraphs.
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Tasie 2 RAP Area SEWAGE TREATMENT PLANTS

North York,

rl].n_'c.mto,- Fast

Main

York, Scarborough

1,200,000 818

180 795 i

! Humber

North York, York,
Etobicoke, Toronto

660,000 473

104 354 . .78

Highla_nd Creek

Searhoraugh

290,000 219

48 ' 182 40

North York,-

Toronto, East York

North Toronto

55000 34

Industrial Use of Sewers

Metro's ability to serve its
industrial populations with adequate
water supply and waste treatment
was fundamental to its economic
growth: In the modern city, we are
now paying the price for a century -
or more of industrial use of sewers,
Not a single Metro industry dis-
charges its wastes, treated or other-
wise, directly to the lake or rivers.
Iﬁstead, every industry, from the
smallest dry cleaner or metal plater
to the Iarg_est manufacturer, sends
its wastewaters through the sanitary
system to the sewage treatment
plants. Most of ﬂ'll'ESII:: industries now
rely heavily on these municipal ser-
vices — for which they pay — and
many believe they have no alterna-
tive disposal option for their waste-
waters. i

The problem is that sewage
treatment plants are designed to
treat human sewage, not industrial

chemicals. The sedimentation tanks,

* activated sludge processes, and

nutrient removal schemes developed
in the-early years of this century are
simply not effective in removing
pesticides or heavy metals. Many of
these trace contaminants are

“hydrophobic” and tend to attach

themselves to small sediment parti-
cles rather than remain in solution,
By operating sedimentation process-
es effectively, we can remove large

~ portions of the particulate matter in

sewage, with its attached pollutants,
hut then must deal with the heavil}? '
contaminated sludges that accumu-
late in treatment.

The solution is clearly o
reduce or eliminate the amount of

_industrial chemicals (ard, as we will

see, household toxics) that enter the
sewer system, This-is a complex
business, because few municipalities
have complete information on
which industries are using their sew-

ers, and what raw materials, prod- -
ucts and waste materials are
involved.

Lnprovements at the Sewage
Treatorent Plants

The RAP area’s sewage treat-
ment .SB’Stf_'l'l\S I'IEE('I 1TOre: than con-
trols on industrial dischargers to
operate safely and well. As men-
tioned in the discussion on com-
bined sewers above, the IHumber
and Main sewage treatment plants.
may m_-:(-:d to be cxpandcd to deal
with increasing residential and
industrial development, and to han-
dle flows diverted from combined
sewer overflows. S]‘J&E::iﬁf: improye-
ments can he made to reduce
odours, improve sludge pumping
and de-waterin g, and generally

_increase plant efficiency. New
" methods can be installed, and exist-

ing treatment processes can be
improved to reduce the levels of



pollutants in the effluent, and thus’
the impact on receiving waters, or to
reduce levels of chlorine and ammo-
nia, both of which are toxic to
aquatic life. Where industrial use of

sewers is high, the contaminant
“soup” may be such that it poses
health risks to plant workers or

_ neighbourhood residents. While the

ultimate solution is to eliminate the
spurees of thesé materials, interim
measures taken in the plant can help
improve safety and working condi-

" tions, reduce odours, and protect

workers dnd residents from adverse
effects. In older plants, there may be
a need to strengthen or replace

aging structures and equipment to
meet present day demands.

In developing plans to upgrade
or expand sewage treatment plants it
is essential that the plans are devel-.
oped in a holistic way by examining
not only the plant itself but also the
entire system draining to the plant
as well, It is also important to ensure
that the transfer of pollutants from
the water to the sludges (and into-
the air ipog:r.jntia]ly through sludge
incineration) — so-called media
transfer — is not an alternative to

source reduction and effective treat- -
- meént. Impacts on the entire ecosys-

tem must be examined.
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Management of Housebold
Hazardous Contanminants

- Industries are not alone in dis-
charging toxic contaminants to -
sewer systems. Many households
routinely dispose of waste lubricat-
ing oils (for example automotive

-oils), paints, solvents and similar

materials by dumping them down
hasement drains or strect gratings,
where they enter catchhasins. Even
personal products such as deodor-
ants and shampouos, or cleaning ~
products like toilet bowl cleansers,
are 1)oten'ri“.1'lly toxic o aquatic sys-
tems. . .

Most people are simply
unaware of the harm they mav cause
— to sewage treatment plant’
processes, which rely on biological
erganisms, to fish and other biota in
l‘ccéivi ng waters, or to our own
drinking water sources — through
these seemingly trivial actions. Even
if they are doubtful or concerned,-
they may not know what a!tc-rnatives
are available to use or how to dis-
pﬁse of toxic materials safely.

ngralﬁs to control releases of

household hazardous contaminants

must therefore incorporate both
education and disposal components.
Generally speaking, the regional
municipalities, including -

- Metropolitan Toronto, have respon-

sibility for the collection of house-
hold hazardous wastes, Both
curbside pick-up programs (for
example, in the Region of Peel) and
permanent centralized depot sys-
tems (for example, in Metro
Toronto) are in operation, Metro
has established a 'tclcphune hatline
and “Toxics Taxi” service, for on-
request toxics pick-up, on a trial
basis. Most successful programs
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incorporate public education devices
such as newspaper advertsing, fact
sheers and similar materials, but
word of mouth is alsa a powerful
force in increasing the number of
participating households.

FisH AND WiLpLFE HABITAT

As carly as the late nineteenth cen-
tury, human impacts on the Toronto
waterfront had become dramatically

apparent. The “beautiful, clear” bay

described by residents in the late
1700s had become silt-clogged and
debris-choked, its water too foul for
human consumpticn.

In the late twentieth century,
we have made significant progress
towards the abatement of pollution
sources, considerably slowing the
rate of environmental degradation.
-But the legacy of our polluting past
is still with us in contaminated sedi-
ments, drained wetlands; and aquat-
‘ic habitats unrecognizable from -
‘those of two centuries ago. (',']e;u'ly,
we cannot expect that the modern,
urban watershed can or should be
restored to presettlement condi- |
tions. A sustainable watershed
-ecosystem, however, can incorporate
measures to protect existing habitats
and restore those lost through
human activities in the past.

Habiter Rebabilitation

For many fish species; the phys-
ical nature of the stream bottom —
the *substrate” — is very important
in providing habitat for spawning
and nurturing their young. In mainy
urbanized watersheds, including

.. Metro Toronto’s, racky, gravel or

sandy river bottoms have heen

altered by addition of lavers of finer

sediments, often fromi arban runoff,
stream bank erosion, construction
activities and non-conserving farm-
ing practices. Agricultire, deforesta-
tion and the construetion of golf
courses remove natural forest cover

“and create flat, uniform landscapes

susceptible to soil loss by wind and
Water erosion.

Stream habitat ean often be
restored by the reduction of fine '
sediment deposition and reintro-
duction of coarser materials mare-
attractive to fish. The creation
of artificial reefs is being investigat-
ed as one approach to restoring
waterfront habitat. Other habitat

rehabilitation measures include re-

establishment of submergent and
emergent aquatic plant communities
and wetlands to provide improved

feeding and spawning habitat for

species such as northern pike, small-
mouth bass and largemouth bass.

As a first priority, it will be
important to protect existing habi-
tats, such as wetlands, ¢oastal reefs
and river valleys including upland
areas. This may require acquisition
of land, or changes in laws govern-
ing land use to permit adequaté pro-
tection. Current thinking suggests
that it may be essential to maintain
“centres of organization” — areas
important for hasic ecosystem health
— within an existing habitat net-
work. These areas will include
hurman uses as part of their ecosys-
tem function.

A second priority would then be
to rehabilitate areas with the great-
est habitat potental, such as water-,
front parks. Rehabilitation would

_mean repairing the watershed

ecosvstems to restore plants and
animals characteristic of natural

What needs to be done’

habitats. ldeally, habitat rehabilita- .
tion would involve a mixture of
waterfront, watershed and headwa-
ter sites. Water quality improvement
should be pursued concurrent with
physical habitat rehabilitation. For
example, reef création projects

aimed ar creating a sensitive habitat
for cold water fish must be tied to

* water quality improvement such as

siltation reduction and stream bank
erosion control within the warer-
sheds. Remnant coastal marshes

‘(eg. Rouge Marshes, Toronto Island

wetlands) continue to produce
native biota within a heavily urban-

Jized waterfront. Restoration of these

habitat types (ie. coastal marshes)
should be a priority at additional
sites throughout the RAP area.

PugLiC AWARENESS,EDUCATION
AND NGOs B

Although many remedial actions are
large in scale, important contribiu-
tions can also be made by individu-
als. For example, individual action is
important in the management of
household hazardous wastes, the’
conservation of water and in roof
leader discannection programs.

A fundamental goal of this and
all other remedial action plans is to
increase public awareness of envi-
rommental issues, and o involve the
public in.the development and
implementation of actions to carry
out the plan, While this idea of
community-hased action is central
to all remedial action plans, itis
especially important in major urban
centres like Metoro Toronto, where
the majority of problems are caused
by dense urbanization and aging .

S_\-’Sl{?ll‘lﬁ.



What needs to be done

- The following sections suggest
a general framework for increasing
public awdreness and involvement in
the evolution of remedial actions for
Toronto, Itis only a starting.pnim:-

- as tryst is built and understanding
mmproves, better approaches o pub- |
lic involvement will almost certainly

ﬁ,)l l(_)\v\-'.

Aeccess to Information about Problems
and Solutions

Fundamental to the principle of
public involvement is public aceess
to informarion. Several mechanisms
are possible; all have value in the
RAP process.

First, a formal and ongoing
communications plan would cstal-
lish a p::rman(lant_rfr:n-ne\-»-‘{|rk for
information to flow to participants
and interested observers. Such a
plan should include production of a
regular newsletter (such as the one

" used by the RAP team and PAC in
developing the planyan annual
report, news releases, and displays at
shows and festvals, A communica-
‘tions manager, either full- or part-
time, would ensure cunﬁis‘gcm‘_y and
coordination of ourreach efforts.

A library and resource centre
for water-related topics wauld be
an important adjunct to this com-
munications plan. The library could
colleet, catalogue and house the

huge volume of information already
in hand and serye as a clearing
house for participants and observers.
As more information becomes avail-
able, the library would provide a .
central repository-for RAP informa-
tion, supporting not only education-
al activities but also further research
on the RAP area environment. A
stand-alone facility could prove
costly and plj:pl‘lcmu]ne to adminis-

s
ter, Instead, 1 RAP resource céntre
could be “pigey backed"” on an exist-
ing facility, such as the Ministry of
Environment and Energy’s Public
Information Centre or the Canadian
Waterfront Resource Centre.

Interaction with Other Remedial
Action Plans

The development of a Remedial
Action Plan is a continuing process:
information is obtained, a plan
develaped, actions taken, and their
results assessed. The success of the
plan is reviewed, a revised plan
developed, and the eyele begins
again. Each RAP arca has its own
concerns, priorities and solutions,
but each has much o learn from the
experiences of others. )

Ower the past few years, Metra
Toronto and Region RAP partici-
pants have h':ad.l_:ppt_lrl'u niries to
meet their counterparts from other
arcas through annual Public
Advisory Committee conferences,
funded by Great Lakes United
(GLU) and the Canada-Ontario -
(COA) Agret-mcnt. Partcipation is
generally limited to twa participants
from each RAP area. Symposia
focused around a region, for exam--
ple Lake Superior, have also offered
apportunities for RAP participants
to get together and share ideas. In
the future, the Public Advisory
Committee meinbers could host
their owit conferences, setting their
own agendas and generating pro-
ceedings or briefs relared to their
findings. _

Formal and informal necworks
have also been instrumental in link-
itig RAP participants from different
areas. Public interest networks such
as the Ontario Environmental
Nerwork and Great Lakes United,
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and public interest groups like
Greenpeace and Pollution Probe

provide émpmtﬂnt mechanisms
through which RAP participants can
share information. At present, indi-.
viduals become connected to this
network informally, by joining mail-
ing lists or electronic bullerin
hoards, But modest efforts, for
instance to exchange Public

" Advisory Committee mailing lists

and produce a regular RAP program
bulletin for all Public Advisory
Committees, have already made
RAP information available to a °
wider andience.
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Linking the Metro Toronto RAP wirk
uther Programs

Most of the RAP area’s water
pollution problems have arisen sole-
ly from local sources. A tew con-
cerns, however, result from a
comhination of local sources and
lakewide effects. Of these, the maost
important may be continued protec-
tion of our drinking water and cont-
amination of fish tissue with
pollutants such as Mirex, much of
which 1s believed to come from
leaking landfills near the Niagara
River, A _

"To attack certain prablems, the
RAPs must interact with other ini--
tiatives in Lake Ontario and else-
where. The Lake Ontario Toxies
Management Plan, jointly adopred
by Environment Canada, the
Ontario Ministry of Environment
and Energy, the New York State
Department of Environmental
Conservation and the United States
Environmental Protection Agency, .
is one such initiative. It has been
described as providing a “one win-
dow” approach to public review antl
reporting on the many initiatives
hnderw:ly_tu eliminate toxics in
Lake Ontario. Through regular
‘attendance at presentations and con-

-ferences, Metro Toronto RAP par-
ticipants, can keep ahreast of
developments in standard-setting,

data collection and understanding of

basin-wide ecosystem function—
important information in the con-
text of local RAP priority setting
and allocation of resources.

It will also be important to pro-
mote linkages with other communi--
ties and groups. The Cites of
Scarborough and Toronto are cur-
rently drafting strategies for

Healthy Cities that may have impor-
tant implications for remedial
actions in the watershed. Similarly, :
the activities of special interest
groups such as the I riends of the
Don, Save the Rouge Valley System,

Action to Restore a Clean Humber

and The Black Creek Project will be
of continued interest to the RAP
and its stakeholders. Expérience in
one watershed or area may yield
important lessons for anather part
of the RAP area.

Formal Education

In addition to public awareness

programs, the formal education sys-
tem will he vital o achl;cving the
RAP goals. Children must be
allowed to develop the necessary
skills, atttudes and knowledge to
create proper environmental stew-

ardship and sustainability for our

What needs to be done

watershed. Formal education is also

an effective method of achieving
public awareness which is essential
to achieving the RAP goals,
Education and awareness ;4]'1;;"]mpqu"—
tant in each of the major areas,of
recommendation presented in the

RAP plan. Already, projects such as

a storm drain marking program (see
Figure 8), FishWays, Adopt-A-Pond
and the City of Toronto’s water con-
servation program are working to
increase awareness of human:
impacts on water quality, aquatic life
and habitat.

R Cl‘lildr&n “’i” I](‘:C{)I"C le_tl_Il'(;!
leaders in business and government
andl .d ctermine the behaviour of
society at large. The formal educa-
tion system needs to make environ-
mental education a priority in the
Metro Toronto RAP arca.

FIGURE 8:  STORM DRAIN MARKING: THE LITTLE FISH BESIDE THE CATCHBASIN TELLS PEOPLE THAT
THESE DRAINS LEAD TQ CREEKS. £ e *

.
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What needs t6 be done

A Foundation to Fund Local Projects
Even prior to the establishment of
the Metro Toronto RAP, many citi-
zens were active in simaller, local
programs for environmental clean-
up and habitat restoration. These
pmgr:llms have been, and continue -
~ to be, of tremendous value in heal-
ing the Metro watersheds. Butas
their numbers proliferate, so do the
opportunities for duplication of
“effore. These actvities are funded by
various. groups in various combina-
tions and are not linked to or coor-
dinated with other local or regional
endeavours. .
Under the Metro ‘Toronto RAP,
a founidation to fund local initiatives
could provide eoordinated decision-
making, make the best possible use
of existing foundations and reduce
overlap. Coordination of projects in
geographically separated areas -
would foster public involvement
across the whole RAP ecosystem,
Such a foundation should be at
arms-length from the RAP and from
the many agencies now funding
local initiatives. It could receive and
review requests, raise and allocate
funds, audit programs and publish
results, i

Encouraging Local Cleun- Up and

Restoration Activities -

S_t'l'(_".'IIT'I (.'l(‘,“«ln—l]l'l l“'f]gr'ﬂ s hﬁ‘r’é
made an impnrmnt contribu ti_( mn th
public awareness of stream health
and local pride in stream quality.
These programs achieve primarily
cosmetic improvements by remov-
ing debris — either intentionally
dumyped or blown-in — from stream
banks and the watercourse itself,
They can offer valuable educational
and employment opportunities, par-

teularly for young people who may
be 'contemplating an environmental
career. i 5

The Ministry of Skills
Development in cooperation with
five other agencies has sponsored
the Environmental Youth Corps
Program, a vehicle by which youth
clean-up r')mgmms have operated
for several years.

These programs could be

strengthened in two important, yet

inexpéensive ways. First, improved
advertising of the programs early in
the summer could be used w gener-
ate public input about problem sites
and clean-up needs. And second,
earlier hiring of students, in May as
opposed to June or July, would allow
pre-screening of sites to determine

- where major clean-up efforts are

required, No significant additonal
costs would be assoviated with these
IMProvements.

Laws AND PoLCIES

Aristotle said “Law is order, and

rood law is good order,” and indeed
the laws and formal policies govern-

ing the environment provide consis- -

tent, uniform structure to oar
decision-making. Those laws have |
themselves evolved over many
decades, and will continue to evolve
as societal expectations change and
understanding of environmental |
processes improves.

- The RAP process has identified
a number ot specific areas where
legal frameworks relating to ecosys-
tem-hased remedial actions can be
improved. The following are some

of these areas.
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Better Control of Lakefill Quality and

- Disposal of Dredged Materials

. Almost since the fc_lum'ling of .
the town of York, ¢itizens have used
excavated earth and other wasre
materials to create more land,
Probahly the first example of this
was the ﬂ]]ing of marshy areas at the
mouth of the Don River, an are: ;
which was notoriously difficult'to

“cross with loaded carts or sledges.

Many familiar waterfront fea-
tures, including the Leslie Street
Spit, Ashbridge’s Bay, Humber Bay
and Bluffers Park recreational areas,
and Col. Samuel Smith Park (now
nearing completion) are examples of
lakefills.

Creation of new areas for devel-
opment has become even more
appealing as waterfront property
commands increasingly steep prices
(and as new disposal sites must be
found for excavated materials). In
Metro Toronto, lakefills. have creat-
ed some of the few urban wildlife
expe riences available to the city resi-
dent. But questions have also been
raised over many years about the
qunlit_\," of the fill |naterial, the way
in which thatmaterial is placed in
the lake and possible impacts on
water cireulation. Critics believe
lakefills have the potential to trans-
fer contaminated soils, for example

- from abandoned industrial site exea-

vations, to lake waters, where they
release pollutants to surrounding
warers. Lakefill structures can also
alter water circulation’patterns and
there is evidence that the placement
of fill materials has disrupted aquatic
communities in the vieinity.

_However, in some lakefill locations,

increases in the numbers and diver-
sity of fish species have resulted. . -
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A need therefore exists to devel-
op {:I‘_i}l?l_'ti\’t'- and consistent policies
controlling the qu'a]ity_arld ]11:{[‘.&:--
ment of fill material. This includes
policies on the pre-disposal inspec-
tion of sites and placement tech-
niques (which may vary depending
on the quality of the fill). Possible

. impacts on water circulation pat-
terns (due to location and configura-
tion-of the lakefill structure) also
need to be considered. In 1989, the
- Metropolitan Toronto and Region

~ Conservation Authority and the
Toronto Harbour Commissioners
prepared “Improved Lakefill
Quality Control Guidelines,” in the
ahsence of provifcial guidelines.
These gui([clincs were praiscrl h}’
the Royal Commission on the
Tuture of the Toronto Watertront,
not only because they represented a
pioneering effort in a difficult drea,
but alse because testing showed that
they were indeed effective in con-
trolling the quality of lakefilling
méterial. The Royal Commission
did, however, note that MTRCA
had a.potential conflict of interest in
being both regulator and participa-
tor in lakefilling activities, and sug-
gested that the then Ministry of the
Environment adopt a more active
role in this area,

As a result of these recomimen-
dations, on June 15, 1992 the
Ministry of the Environment intro-
duced new Guidelines for the .
Protection and Management of -
Aquatic Sediment Quality in
Ontario. The Ministry has alsa
drafred Fill Q;mliry' Guidelines for.
Lakeflling in (_)r;mr'in,'and a |-‘n|li(_‘}-"
- for Management of Excess Soil,
R(_)Ckl and Like Materials. These
draft policies are now under review
by the Minister’s Advisory

Committee on Environmental
Standards. Public consultation‘is an
impnr.tﬂnl part of this review
process. Additionally, the
Waterfront Regeneration Trust will
be working on guidelines for the
location and configuration and con-
struction of lakefill structures.
Comeerns have also béen raised
about the disposal of materials
dredged from lake and river beds.
There is no question that the sedi-
ments of Taronto harbour were
heavily polluted in the 1880s as a
result of discharges of untreated
sanitary and industrial wastes.
Sediment-bound contaminants also
arise from sewage treatment plant
effluent, combined sewer overflows
and storm sewer discharges; and
inputs to the harbayr fram the Bows
of the Don and Humber Rivers.
Sediments to be dredged are
now classified into contaminated or
tmeontaminated gruupsblmsct] on
Ministry of Environment and
Energy guidelines. Highly contami-
nated sediments must be disposed of
at eertified confiried disposal facili-
ties. These policies need to Be
reviewed and updated as new infor-
mation becomes available about the
presence and impacts of contami-
fants in sedimeénts. Particular con-
cerns may relate to the presence of

trace organic contaminants for

which nio guidelines presently exist.

A related problem is the

restoration of aquatic svsterms where

contaminated sediments are slowly

releasing pollutants‘into averlying

waters. Such problems occurin a
majority of the Areas of Concern,
especially in older industrialized
centres like Toronto, Hamilton,
Buffalo and Cleveland. Of most

concern are contaminants that are

What wneeds to be done

not easily eliminated from biological

- tissues, and thus accomulate in those -

tissues and can be transmitted up
the faod chain. Guidelines devel-
oped for contaminated sediments —
so-called “in-place” pollutants —
must therefore consider the risk of
contaminants accumulating through

the food chain to terrestrial wildlife

and humans, Options for restoring

degraded sediments must encompass
safe removal, handhing and disposal
of contamina rexll' materials, including
technologies to treat the sediments
where they lie.

Policies for Sewage Treatment Plants,
Stornrwater Discharges and CSOs

Omtario’s Municipal-Industrial
Strategy for Abatement (MISA) pro-
gram is charged with developing
uniform, legally binding standards
for industrial and municipal dis-
{'.hnrg{*i"-s l.'()-.‘iLII'f:-\lf_‘L‘ \'.'i!t(_;l'.‘i. For
municipal systems, it will bring in
regulations governing rﬂc.qua]it)" of
discharges from municipal sewage
treatment plants. But because those .
discharges can contain heavy metals
and trace organics that originated in
industrial discharges 1o sewers,
MISA will also require industrial
sewer users to meet uniform, sector-
specific standards.

An important adjunet to the
MISA program will be policies and
guidelines for stormwater manage-
ment and combined sewer over-
Aows. As examples, new residential
developments will have to include
praven technologies for stormwater
storage and treatment, such as infil-
tration ponds, and older develop-
ments may have specified street
sweeping frequencies to reduce the
road dirts entering storm sewers.
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Master drainage plans and storm-
water management plans will be
used to incorporate water q-uality
and drainage control requirements
for specific planning areas.

Finally, the number of players
and policies involved in the control
of stormwater and CSOs creates
conftusion about how best to control
this pollution source. A pnjvincc-
wide policy and integrated strategy
for urban drainage would go a long
way towards resolving overlaps and
_ clarifying roles and fcsponsibi[ities
for this important task, Some steps
have already been taken, through
the Province’s Urban Drainage
Policy ]mpit‘m'cnratinn Committee,
l.ful this work has focused on the
control of stormwater quantity. An
integrated policy is stll required to
reduce pollutant levels in stormwa-
ter, and appropriate measures must
be demonstrated at existing problem
) sites, p'.]l"ti(‘,.l..ll:'l.r"_\" in older developed
areas. e

Wiater Conservation and Full-Cost
Pricing -

Ontarians have access to the
»world’s largest reservoir of freshwa-
ter: the (i'-rcat. Lakes. Thg vastness

of this resource, and its apparent
purity. have led s to take: provineial
water supplies very much for grant-
ed. Traditionally, water has beén
delivered to the user at little or no
direct charge. As a result, our water
use is now double or triple that of
most European cauntries, while our
water prices are a quarter to a third
.of theirs. )

Our water resources cannot

remain clean and abundant forever.
Consistent with the concept of a

sustainable ecosystem is the idea of
sustainable water use. In a sense, we
only borrow the water we draw from

our lakes and rivers, returning it to

“those systems for re-use by our- -

selves or others. Sustainable water
use therefore means using as little

water as possible, and maintaining

the quakity of that water at as high a
level as possible. Estimates show
that by the year 2010, every drop of
water in Lake Ontario will have -
been re-used three times between
the time it entered the lake from the
Niagara River, and the time it is dis-
charged to the St. Lawrence.

An important first step towards
sustain_ahle water use is water con-
servation—measures such as water-
conserving shower heads and
toilets—that reduce our water con-
sumption (usually with little or no
impact on our lifestyles). Universal
installation of water meters will
allow municipalities to track water.
use in each household and industry.
Full cost pricing of water means that
the full, real cost of operating water
supplies and sewage treatment facili-
ties 1s known and paid by the user.
At present, government subsidies to
water and wastewater facilities hide
the true cost of water use—but _
increase our property tax bills. Full

cost pricing would sce the removal

of these hidden wax hills, with pro-
& ; ; .
portianal increases in water rates, so

- that consumers have an incentive to
‘monitor and reduce water use.

Simular systems are now in place for
the consumption of clectricity in
Ontario.,
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Safe Drinking Water

Many people are surprised to
learn that Ontario — and indeed
Canada — has no laws guaranteeing
the quality, of drinking water.
{Bottled waters must meet some
limited criteria under the federal
Fiood and Drugs Act, but these are by
no means complete or sufficiently
stringent.) Regular surveillance and

responsible operation of municipal

tap water supplies has ensured that
these sources are of high and consis-
tent quality. But legislation setting
specific standards for drinking water
would enshrine those programs in

“law. Ontario is now conternplating a

Safe Dyinking Water A, with the
understanding that drinking water
standards will be developed in con-
sultation with other agencies
(including Health and Welfare
Canada), municipalities and che
public. v

LAND Use PLANNING

The Royal Commission on the
Future of the Toronto Waterfront
(and to a lesser extent the Greater
Toronto Greenlands Strategy), both
now complete, had the broad
responsibility of developing strate-
gies for development of the Metro
Toronto wa t;:rﬁ‘m'nt. The Rnya]
Commussion quickly found that the
waterfront could net be studied in
isolation from its watersheds or its
ecosystem. Fundamental premises of
the Royal Commission, which are
now being earried on by its succes-
sor, the Waterfront Regeneration
Trust, are the interconnectedness of
ecosystem camponents, and the
place of humans in, not separate
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from, the ecosystem, These founda-
tions have several im plications for
land use planning. For instance,
“environmental considerations must
be considered in parallel with land
use issues and natural boundaries
and borders must take prece(leﬁce
over jurisdictional “turf” and politi-
cal divisions.

There is an unmistakable link-
age between land use planning and
the environment. Much of the abuse
of our environment inchucing the
degradation of our waters has result=
ed from development in the wrong
place or poorly executed.

~ The Metro Toronto and Region
RAP fully supports these views and
has identified actions through which
remedial actions can be integrated
into land use planning and construc-
_tion approval processes.

Tmproving Water Resource Inputs to
Planning Processes

There is increasing evidence
that resource management planning,

using the watershed as the basic
planning unit, 1s the best way to

integrate land use planning with

environmental concerns (see Box 9).
This kind of integrated planning
uses resource inventories and assess-

ment of potential impacts to develop
. targets for preservation, prptection

and enhancement on a watershed
basis. Detailed stormwater and CSO
plans can be developed for sections
of a watershed, sometimes called
subwatersheds, and integrated with

plans for resource conservation.

Physical features, major resources

such as wetlands and habitat zones,
and open space linkages can be
considered simultaneously with

concerns such as water quality man-
agement, withdrawals of water for
private, industrial or institutional
use, and fisherjes and wildlife.

Other measures are also possi-
ble: Changes in the law could
require that new developmentor re-
development é.gl'(:tﬂﬂl’:n-tsi between
developers and municipatities
include not only proposed density
and other physical features, but also
-existing environmental features and
concerns and measures to mitigate
any expected impacts of develop- ‘g
ment. A RAP Working Group on
Methods for Improving Water
Resource Inputs to Planning
Processes has developed several spe--
cific recommendations, such as max--
imization of on-site infiltration of
runoff, for legal reforrh and munici-
pal practice. '

Liaison with Land Use Planning
Arctivities _

As the Remedial Action Plan
for Metro “Toronto and Region
evolves and is implemented, it will -
be important for RAP participants
ta keep in touch with other environ-
mental planning initiatves such as
the work of the Waterfront Regen-
eration Trust and the Commission

* on Planning and Development

Reform in Ontario.

Alsq j.mpdrtant are linkages to_
regional planing activities such as
the Greenspace Strategy developed
by the Metropolitan Toronto and
Region Conservation Authority.
The Greenspace Strategy lays out
numerous remedial measures for

" erosion control, flood control and

land acquisition for the Metro
Toronto.area. Although some of its
provisions, such as flood control,
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extend beyond the RAP’s mandate,
other areas sach as water quality

improvement are of strong mutual
interest. The Plan contains compo-

nents for the Oak Ridges Moraine,
the Metro and region river water-
sheds, and the waterfront area.
Finally, MTRCA has developed
plans‘ for public use of conservation
authority lands, including strategies
to provide recreational opportuni-
ties while protecting environmental-

quality.

" Another planning initiative for
the Oak Ridges Moraine is discussed
in Box 10.

MONITORING AND RESEARCH

Many governmentand non-govern-
ment agencies routinely collect
information about the status of the

environment (see Table 3). Although

there are limitations to the existing:
networks, the monitoring data col-
lected has been augmented by addi-
tional studies undertaken for the
development of the Metro Toronto
and Reg‘i_on' RAP plan.
In order to track progress in the

restoration of our environment it is
essential that monitoring programs

~continue, Of particular importance

is the need to continue to integrate
various data sources and provide
regular, integrated anal ysis and
reporting. Only through this inte-
gration can a true picture of ecosys-
tem health be drawn. '
Our understanding of environ=-
mental processes changes constantly,
so our strategics for managing water
and land resources must also evolve.
In the context of the Metro Toronto
and Region RAP, several important
studies are now underway, or are

planned for the future, to fill gaps in

~our knowledge of key areas.

Studies of Toxic Contaminant Sources
and Movement '

Metra Toronto’s long history as
an industrial centre and transship-
ment point is reflected, almost liter-
al]){ﬂ in the quality of its harbour
waters and sediments. Sewers older
than Confederation continue to
carry wastes from homes and indus-

_tries. Sewage treatment plants col-

lect those wastes but remove only
some of their toxins. Combined
sewer overflows, storm sewer dis- '
charges, and filter washing wastes
from water treatment plants enter
the lake without treatment. Conta-
minated sediments in the harbour
slowly release stored toxins back
into the water. Contaminated fish
die, releasing toxins as their tissues
decompose on the lake bed.

With such a multitude of possi- -

ble sources, the RAP’ task is to find
and correct the worst offenders first,
But which are worst? A study to
investigate the contaminants dis-
charged from various sources,
including their behaviour in rainy
weather and dry weather, will help
us identify areas where remedial
action is most necessary. The study

-will entail pipe-by-pipe sampling of

selected areas in the watershed, with

- detailed examination of outfalls

where particular problems are
found. A parallel study will investi-
gate the contribution of flows from
the Don and Humber Rivers whose.
sediment- (and thus contaminant-)
laden waters can be significant con-
tributors to waterfront pollution.
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TABLE 3: AGENCIES AND MONITORING

What -needsj to be done

Stormwater Runoff and Sewage .
Treatment Plant Effluent

Regional Municipalities, Ministry of Environment and Energy

Surface Water

Regional Municipalities, Ministry of Environment and Energy, Metro
Toronto and Region Conservation Authority, Environment Canada

Sediment and Benthos

Metro Toronto and Region Comservation Authority, Ministry of Environment

and Energy, Environment Canada

Aquatic Community Structure

Metro Toronto and Region Conservation Authority, Ministry of Natural

Resources

Wildlife Lummumtv Strucrure

Metro "Toronto and Region Conservation Authority, Ministry of Natural
Resources, Non-Government Organizations

Aquatic and Wildlife Contaminant
Body Burdens .

- Ministry of Environment and Energy, Ministry of Natural Remurces

Environment Canada

Habitat ;

Metro Toronto and Region (.nnservanun ‘kuth(mw, Ministry of '\Tarur'l!
Resources, Non-Government Organizations

Complemeﬁtary to studies of
contaminant sources are studies pre-
dicung the movement of toxins
through water, sediment and biota,
Simulations of this type allow esti-
mates of the impacts of specific
remedial actions on the receiving’
environment. Possibilities for the
Metro Toronto watcﬂ?mnt include
development of a multi-part com-
puter simulation model to investi-
gate responses within different
- harbour zones or in varying weather
~ conditions.

Sediment Quality Studies

Our knowledge of the distribu-
tion of contaminants in Toronto
harbour sediments is still incom-~

plete.-We know, in general, thar sed-
iment transported into and through

the harbour is dynamic and su‘ongly'
driven by weather and seasonal con-
ditdons, but the details of transport

. mechanisms require further investi-

gation. Sediment quality around key

pollution sources also needs clearer -

definition. Partdeular efforts will

~ centre around sedimentsin the
* vicinity of the Main Sewage

‘Treatment Plant, Humber Bay, the
Owter Harbour (where ]a_keﬁllhlg .
has been ongoing since at least the
early 1950s), and the Cal. Samuel
Smith Waterfront Park, a recently
completed’lakefill site.

As a result of these studies, it
will be possible to develop a detailed

map of sediment contamination in
the Toronto waterfront, to serve as 4
guide for futuré remedial measures
and a baseline against which

" progress can he judged. Even

though sediment'quality is impaired, *
cleaning up the sediment would be
tutile until the ongoing contamina-
tion through active sources such as
stormwater runoff and combined
sewer overflows are controlled. The
potential does exist however, to

carry out limited-sediment cleanup
demonstration projects in areas that
were historicaly contaminated and .

. are no longer receiving direct pollu-

tion inputs.
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Monitoring of Fish Communities
The fish ecommunity m a given
area is a good indicator of the health
of the aquatic environment in that
location. Generally speal{ing,' a more
diverse native fish community, con-
taining a greater number of species,
indicates increased health within a

particular habitat type. The propor-

tion of sensitive species within the
fish community is also a health indi-
cator, Other measures can include
incidence and success of natural
reproduction for various species,

" and estimates rates and characteris-
tics of population growth. A more
comprehensive fish community
mamitering program will add to our
understanding of the waterfront
ecosystem and its response to reme-
diation activities.

The Main STP: A MISA Pilot Site

" The Metro Toronto Main
Sewage Treatment Plan is the sub-
ject of a pilot study on the many
potential impacts of STP effluent on
receiving waters. Among the com-
ponents of this study are assessment
of the acute mxici"t'v and long-term
health impacts of effluent on aquatc
biota, studies of bicaccumulation of
toxins from the effluent in neigh-
bouring fish and molluses, and water
and sediment quality assays.

Other Studies

Numerous other studics have

_arisen from the RAP process or in
-~ eonjunetion with it. Provineial

Water Quality Objectives and
Guidelines give numerical and nar-
rative limits for the protection of
aquatic life and recreation. They are
continually revised atd improved as
new information hecomes available.
Future acuvities will include assess-
ment of the possible additive or
antagonistic effects of complex dis-
charges. New techniques for moni-
toring contaminant levels in aquatic
organisms and new approaches to
toxieity testing are also under devel-
opment.

- Concerns also centre around
the problems arising from aban-
doned landfills, many of which line
the banks of the Don and Humber
Rivers, and the potential effect of
new landfill sites on water quality.

Road salt is a major pollutant in
the winter fandscape, and other
studies will investigate methods to
reduce salt use or replace it with less

- taxic alternatives, We must also find

better ways of identifving and han-
dling contaminants at snow disposal
sites.
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Recognizing that urban storm
drainage has a major influence on
waterfront water quality, studies are
also needed to establish design stan-
dards for roads and parking areas so
that stormwater runoff can be man-
aged effectively and safely.

Viruses are not adequately
removed by some disinfection
pm'cesscs. While these are nota
problem in drinking water supplies,
which are drawn from deep-lake

sources, disinfection of wastewaters,

for instance from sewage treatment
plants, could be improved to reduce

“or eliminate these organisms.

Finally, we need to find bertter
ways to conserve, restore, and devel-
op new aquatic habitats. [tis unreal-
istic to think that we can return to’

_the conditions present 200 vears,

but we can improve our efforts to
restore damaged ecosystems. New
_resem:(‘_h is needed to guide us in
achieving these goals.
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Recommendations

his section provides a listing of the recommendations of the Metro
Toronto Remedial Action Plan, These actions reflect a consensus of

" opinion among the members of the RAP Team and its advisory committees.
They were first presented in a Draft Options report and were subsequently
amended and refined through a series of workshops and reviews. Appendix B -
provides a listing of the reference documents for each action.

There are three major pathways that contaminants follow i polluting our
aquatic resourtes: stormwater runoff; combined sewage; and sanitary sewage.
Polluted stormwater runoff can enter our waters either directly over land or
through the storm sewer system. Combined sewer systems, built in older sec-
tions of the cities, tend to overflow sewage during wet weather. Sanitary sewers
lead to sewage treatment plants which are designed to treat human wastes, but
not chemicals. While other avenues (eg. direct air fallout to water and lakewide
sources) exist, stormwater and-combined and sanitary sewage dominate our
local scene. ' _ ‘

In examining the size of the loads of contaminants it is quite evident that
for a majority of contaminants, stormwater runoff is the primary route. While
the other two pathways are significant, they have already received considerable
attention. The following discussion on recommendations is presented in a
manner representing the relative order of impt)rtance of stormwater, combined
sewer overflows and sewage treatment plant dischargés in order to most effec-
tively achieve ecosystem restoration, While this order of priority can help in
allocating resources, impl ementation of the whole plan is required to achieve
all of the RAP goals for protection and restoration of the aquatic ecosystem.

The guiding principles of the RAP provide a basis on which tosset priori-
ties for action. The princi-plc that source control should take pn:c::clcnc_e aver
end-of-pipe control is particularly important. From that principle follows a
hierarchy of environmental managément actions (see Box 3, page 15) which
have been uscd to choose the best solution within each major area of action.

Following the discussion of these three main areas are recommendations
dealing with fish and wildlife habitat. A5 water quality continues to improve it
is essential that habitats continue to be protected and restored:

The final four areas deal with public awareness and education; laws and
policies; planning; and research and ' monitoring. These areas are essential to -
the overall success of the plan and are complementary to the first four areas of
action. ; '

Because of the complexity of problems in the area, often undertaking just a
single action would have a surprisingly small impact on the health of our
waters. Implementation of the whole plan is required to achiéve all of the RAP
goals for protection and restoration of the aquatic ecosystem. Readers should
refer to Appendix C which matches each of the RAP actions with the goal(s) it
address. '



Recommendations

STORMWATER
Stormwater must be viewed as a
resource to be managed and used in
support of societal. benefits.
Protection of this resource demands
protection or enhancement of the
“quality of stormwater runoff and,
where possible, restoration of the
natural hydrologic cycle.
Starmwater runoff quantity
control to reduce flooding and ero-
sion has been in place for many
years, However, quality control of
stormwater runoff is relatively new
in comparison. Both quantity and
quality concerns need to be
addressed in order to achieve any

significant improvemnts in water

quality.

: ction 1: Improve
Industrial/ Commercial/
Institutional (ICI) Best
Management Practices (BMPs)

Whar: _ i
The RAP recommends that
more emphasis be placed on the
-control of discharges to storm
sewers through the creation of
site-specific best management
practice {pollution prevention
plans) for industrial facilities,
commercial establishments and
institutions. These plans are best
combined with quanritative controls
stich as-effluent limits and should
include procedures for hanllling,
storage and transportation of haz-
ardous materials and spills, and pre-
vention and management of the
quality and quantity of on-site sur-

face runoftf.

Wio:
Development of BMPs should
he led by the Regional Municipali-

ties. Local Municipalitics, the
Ontario Ministry of Environment
and Energy, and Environment

.Canada should also be involved.

When: .
Initiation over 1-5 years.
Activity should then be ongoing.
Cost:
Costs are related to Action 15:

Use Municipal Sewer Use By-Laws to

Reduce Contaminant Loadings.

= Action 2: Fmprove Spills
Respounse and Prevention

What: ,

Industrial process upsets or
road accidents can result in spillage
of chemieals into the storin sewer
system. The RAP recommends
that a model spills response pro-.
gram be developed and adopted
in the RAP area. This program
should clarify roles and responsibili-
ties, ensure adequate education of
cmergency response teams and
coordinate spills response. Current
spills response pragrams are geared
to emergency action, but not all
municipalities have enough statf
trained and/or designated to
respond to spills.

“The RAP further recom-
mends that road design be
refined to facilitate the contain-
ment and management of spills
from road accidents. (Also see dis-
cussion on Industrial BMPs (Aetion
1) which states that BMPs should
incarporate spills response and pre-
vention procedures.)

Who:

The Ministry of Environment
and Energy should lead this action
in eooperation with Regional and

.Local Municipalities, the Ontario
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Ministry of Transportation and
Environment Canada. Regional
Municipalities in cooperation with
Local Municipalities should ensure
that staff are available to respond o
spi| ls. -

Hhen:

Implementation should take

[t

place over 1 to 5 years. Activity
would then be ongoing.
Cost: '

The costs of running a spills
response program are estimated at

“approximately SI million per year.

An additional $100,000 would be
needed for the Ministry of
Environment and Energy and its
partners to develop a standardized
program. Other costs are related to
the us¢ of municipal sewer use by-
laws discussed in Action 15,

——— Action 3: Improve
Controls on Agricultural Practices

Wheat:

The RAP recommends the
development of individual farm
RAPs that integrate crop, soil,
livestock and water management
issues and maximize farimers’
knowledge of, and access to, -
financial assistance programs.
Stormwater runoff from agricultural
operations can carry pollutants from
a variety of sources including milk-
house washwater, feedlot runotf and
livestock watering locations. Sueh
runoff may contain elevated levels of
nutrients, bacteria, pesticides and
eroded sediments. Financial assis-
tance programs are ofter essential to
provide farmers with the funds nec-
gssary Lo Improve manure storage or
barnyard drainage systems.
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The RAP further recom-
mends that the Ministry of
Agriculture and Food develop
improved funding programs in
support of individual farm remedia-
tion activities. =~

The RAP further recom-
mends that the Ministry of
Agriculture and Food develop an
improved educational program to
inform the agricultural community
about water quality problems and
solutions. The development and
enforcement of legislation to pro-
mote environmentally sustainable
agricultural practices should not he
‘considered until the voluntary pro-
gram has been in place and
reviewed.

Who:

Ministry of Agriculture and
Food should lead the dcx-'{:lupmcnl
of farm RAPs, develop improved -
‘funding programs and develop an
improved educational program, in
parmnership with the Ministry of
Environment and Energy, the
Metro Toronto and Region
Conservation Authority, the
Ministry of Natural Resources and
Agriculture Canada. Farm associa-
tions would also be invelved in
restoration worlic.

When: )
Development of individual farm

RAPs and improved financial assis-

tance-can be implemented in 1-3

years and should then continue.

Cost: .
The development of farm RAPs
would cost about $350,000 per yca'r.
Improved funding programs should

cost about fﬁli million over § years.

== Action 4: Reduce
Sediment from Construction
Activities .

What:

The RAP recommends better
enforcement of existing guide-
lines for control of sediment loss
from construction activitics. Most
construction actvities resultin - -
removal of grass and other vegera-
tion from building sites, exposing
topsoil to wind and water erasion.
Existing guidelines contain provi-
sians for control of canstruction-

related erosion, for example by

using filter cloth to control soil
movement. - :

The RAP further recom-
mends the creation of better edu-
cational programs for the
development industry and the
establishment of improved meth-
ads of erosion and sediment con-
trol. The RAP does not recommend
the development of stricter legisla-

“tton-at this time. Many techniques

and avenues to implement the rec-
ommendations above exjst. The
need for new legislation should he
reviewed in § years time

Wha:

Regional and Local
Municipalities, in parmership with
the Metro Toronto and Region
Conservation Authority (MTRCA)
and the Ministries of Natural
Resources and of Environment and
Energy should lead in the improved
enforcement of guidelines. MTRCA
should take the lead in improving
erosion control techniques and pro-
grams. The Ministry of Environ-
ment and Energy would develop
legislation, if required. -

Recomrmendations

When:

.’\-‘1(.@.«:[ clement can be in place
within 1-5 years, although the intro-
duction of new legislation may take
5-10 vears.

Cost: _

Total cost not estimated,
although it is likely that improved
enforcement and ghidelines would
cost about $200,000 a year.

= Action 5: Trace and |
Disconnect Industrial/

Commercial/ Institutional (ICI)

Cross Conmections

What:

The RAP recommends that
programs be carried out through-
out the RAP area to eliminate
illegaj connections between the

" sanitary sewer system and the

storm sewer system. These so-
called cross connections can allow
high concentrations of bacteria and
other pollutants to enter stormwa-
ter. These cross connections should
be eliminated so that all such mate-
rials can be directed to sewa ge treat-
ment plants for proper treatment
hefore discharge to surface waters,
The RAP further recom-
mends that such programs con-
tinue to focus on priority outfalls.
End-of-pipe audit sampling is used

to identify priority areas which

shauld remain focused on areas of .
intensive [CT use.

Who:
This activity should be led by

Local .and Regional Munici palities

in partnership with the Ministry of
Environment and Energy.

When:

* 'T'his action can be implement-
edin 1 to § years.
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Cost:
" End-of-pipe andits for-existing

- priority areas cost $258,000 per

year. Extension to other priorify
areas would cost $700,000 over §
vears. '

S5 Action 6: Trace and
Disconnect Residential Cross
Connections

What:
The RAP recommends that

the inspection of residential

properties be expanded to ensure
that each property is inspected on
a 20 year cycle. Improper connec-
tions to the storm sewers (see Action
5 above) also occur in _wsidu:ﬂtia[

areas. Difficulties arise in gaining

access to home for the purposes of
conducting inspections.

The RAP further recom-
mends that proof of proper sewer
connection be part of conditions
of sale for homes in the RAP
area.

Who:

This activity should be led by
Local and Regional Municipalities
in partnership with the Ministry of
Fnvironment and Encrgy. The ‘
Ontario Ministry of Municipal
Affairs in cooperation with the
Ministry of Environment and

‘Energy and Regional and Local

Municipalities should institute
inspection as a condition of sale.
When:

This is a longer term action
with implementation over 1-20
Vedrs. ] .

Cost:

Inspection of all houses on 20
year cycle would cost about 53.2

million per vear. Inspection as a
condition of sale would cost about
$1.7 million per year.

ction T: Construct Pilot
Stormawater Ponds and Develop
Design Criteria

What: . )

The RAP recommends the
construction of stormwater quali-
ty control ponds as pilot projects.
Multi-use stormwater quality con-
trol ponds (incorporating provisions
for warer qualit}-' control, hahitat
improvement and recreational
opportunities) may offer significant
advantages over conventional
stormwater treatment t';ptions_, l!_ut,

 we have little information about |

how to design and operate these.
facilities. Construction of ponds in
selected, highly polluted areas will
provide valuahle experience that can
be applied in future projects.

The RAP further recom-
mends the establishment of a
dedicated fund and multi-agency
teams for the implementation of
multi-objective demonstration pro-
jects. ‘
Who: =

The Ministry of Environment *
and Energy should lead this actdon

- in partnership with Regional and

Local ?\-'lut"nicip:;]itics. the Ministry
of Natural Resources, the Metro
Toronto and Region Conservation
Authority and Environment
Canada.
When:

"This action should be imple-
mented in the next 1 to 5 years with
monitoring taking place over 5 to 10

years.
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Cost:

Costs of funding six demonstra-
tion projects are estimated at $11
million over 3 years.

: —Action 8: Cireate,
Wetlands for Treating
Stormwater

What:

The RAP recommends the
promotion of wetland creation
for the purposes of 'remuﬁhg
nutrients, bacteria and heavy
metals from stormwater. Linked
to Action 7 above, this recommen-
dation implies the RAP% support for
the creation of natural systems to
control pollutants. Natural systems
require little maintenance and are
more aesthetically pleasing than
standard stormwater ponds.”

Who:

The Mewro Toronto and Region
Conservation Autho rity should lead.

_this action in partnership with the

Ministry of Environmient and
Energy, the Ministry of Natural -
Resources, Environment Canada
and Regional and Local
Municipalities.

- When:

This-action should be imple-
mented over the next 1 to § years

and then be ongoing.

Cost: .
Not estimated.
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N Action 9: Improve
Erosion Control to Reduce
Sediment

HWhat:

The RAP recommends that
existing erosion comntrol programs
be upgraded so that they focus on
controlling the rate and volume
of sediment generation. KErosion
adds sediment to lakes and rivers
leading to decreased water clarity
and loss of fish and wildlife habitat.
Many pollutants also bind readily to
sediments, so erosion can also be an
important pollution transport mech-
anism. .

The RAP further recom-
mends the use of more environ-
mentally sustainable erosion
control techniques. C()mmonly
used techniques such as concrete
lined channels are often detrimental
to aquatic health. Newer techniques
are now available to control erosion
while providing broader ecological
benefits. “Soil bioengineering,” the
practice of combining live:plant
material with strucrural nwﬂst!r'es, is
one example of such techniques.
Wha: .

The Metro Toronto and Region
Conservation Authority should lead
this action in partnership with the
" Ministry of Environment and
Energy, the-Ministry of Natural
Resources, and Regional and Local
Munici p:l-h'tics.

When: .

This action should he imple-
mented over the next 1to 3 ycafs
and should become an ongoing
activity,

Cost:

Upgrading of existing programs

is estimated to cost $690,000.

Adoption of more environmentally
sustainable erosion control tech-
niques is likely to cost S1.4-million.

Action 10: Improve
Catchbasin Design and Cleaning
Practices i

What:

The RAP recommends that
municipalities continue their cur-
rent catchbasin cleaning pro-
grams because increased cleaning
is unlikely to be cost effective..
Road dust and dirt accumulaton is
washed into catchbasins during rain
storins and snowmelt, As catch-
basins fill with solids, they hold less
water and thus allow sediment-laden
stormwater to pass untreated into
receiving waters, Solids input can be
reduced by cleaning catchbasins

_and, to a certain extent; by street

sweeping.
The RAP further recom-

- mends that municipalities investi-
~ gate better approaches to settling
. and disposal of catchbasin clean-

out.

The RAP further recom-
rr,lends. that catchbasins be
designed to allow them to collect
more water for infiltration into

- the ground.
Who:

This activity should be led by

- Regional Municipalities and Local

M unicipal'iti es.

When: _
This action should be inioated

“in | to 5 years and then be-ongoing.

Cost:
Existing programs cost about
S1.4million per year.

e
Recommendations

= “Action 11: Ensure
Proper Handling of

- Contaminants at Snow Disposal

Sites

What:

The RAP recommends that
snow disposal practices form part
of each snow disposal facility’s
Best Management Practice plan.
Many contaminants are contained in
snow stored at snow disposal sites,
These contaminants should be dealt
with on-site, before discha rg}: of
snowmelt to receiving waters.

Wha:

This action should be led'-by
Regional Municipalities in partner-
ship with Local Municipalities.
When: _

This action should be imple-
mented in 1 to § ya:ars.'

Clast: .
Nat estimated.

Note:

~ Other actons contained in this
Remedial Action Plan are also
t:xpt:cted to result in stormwater
improvements, For further informa-
tion on some of these, please see the
Actions listed below:

Action 26. Promote -Education on
Water Conservation and Other
Water Issues

Action 27: Promote Education on the
Use of Fertilizers and Pesticide
Action 28: Provide Support to Non-
government Organizations (NGOs)
Action 29: Promote Public
Involvement in Sediment Reduction
Projects
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Action 35: Develop u Stormuater
Program (Policy/Guideline/Manual)
Action 36: Develop an
Tmplementation Strategy for
Stormwater Quality P)’-'qr,{?;am
Aetion 37: Develop Stricter
Regulations on Pesticide Use

Action 40: Promote the RAP Goals
through Support of Regional
Planning Initiatives s
Action 41: Include Watershed
Perspectives in Planning Process
Action S0: Investigate Methods of
Reducing Use of Sodium Chloride
Action 51: Establish Design
Standards for Roads/Parking Aréas
for Runoff Quality Control

COMBINED SEWER SYSTEMS

The discharge of untreated sanitary

wastes must be virtually eliminated.

Source control actions designed to
control stormwater runoff and
improve sewage treagment will also
help w0 control poliution from
Combined Sewer Overflows.

All municipﬂlitii:s with com-
~ hined sewers have been working at
sewer separation. Activities are now
focusing on the use of alternative
‘techniques such as detention tanks.
Elimination of combined sewers
overflows will be a long term objec-
tive for achieving water quality
IMprovements.

ction 12: Reduce and
Virtually Eliminate Combined
Sewer Overflows (CSOs) to’
Receiving Waters

What:

The RAP recommends that
detailed site-specific plans be
developed to control CSOs from
each overflow point. Combined
Sewer Overflows occur in older
parts of Toronto, Scarborough, East
York and York, where a single sewer
conveys both sanitary sewage and
stormwater. Excess stormwater
runoff in the system can lead to
overflows.

The RAP also recommends
that planned sewer separation
work continue as sewers are due
to be replaced. The development
of site-specific plans should consider
all options for reducing CSO
including source control, further
separation and detention and treat-
ment. ..-\Ii four municipalirius have

- proprams underway to place a sepa-

rate Storm sewer pipe o convey
road drainage. Much of this work
was prompted by basement flooding
complaints.

The RAP further recomi-
mends that, wherever possible,
downspouts and foundation
drains be disconnected from the
sewer system to reduce the
amount of stormwater entering

- the system.

The RAP further récom-
mends that education programs,
incentives and by-laws be created
to inform the public about the
impact of rainwater in combined
sewers and encourage movement
towards source reduction.

Who:
. Regional Municipalities and

Local Municipalities should lead
this action in partnership with the
Ministry of Environment and
Energy and Environment Canada.

When:

This action is ongoing, with full
implementation occurring over 20
years. '

Cost:

Costs are estimated at $430

million - $473 ‘million over 20 years.

] ction 13: Construct the
Eastern Beaches Detention Tank
(Phase 2)

What: _

The RAP recommends pro- -
ceeding with construction of the
Eastern Beaches Detention Tank,
Phase 2 because of significant
environmental benefits. The first
Eastern Beaches Detention Tank
(2250 cubic meters) retains outflow
from 4 storm sewers and one com-
hined sewer, Monitoring has con-
cluded that there has been a
measure of protection at the Fastern
Beaches. Phase 2 will have a capacity
of 8,000 cubic metres and will inter-

© cept two StOTm sewers and one CSO

ouitfall, ‘The RAP stresses, howev-
er, that any such detention facili-

ties should be close to the source

of pollution and should be carried
out in conjunction with source
control measures. '

Whao:

‘The Local Municipality (i.c.
The City of Toronto) would take
the lead on this action. Implemen-
tation should be earried out in
partnership with Metro Toronto-
(the Regional 1\’1[_[1‘15(,‘5{)_;1]“}'). the -
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Ministry of Environment and
Energy, and Environment Canada.
When:

This action can be undertaken
in 1'to 5 years.
Cost:

The costs of this action are esti-
mated at $7.5 million:

ction 14: Construct the
Keele Trunk Relief Sewer

What:

The RAP recommends the
construction of the Keele Relief
Sewer with sufficient capacity to
provide virtual elimination of
CSO on the Black Creek sewer-
shed, in addition to the capacity
needed for planned development.

Who: |
Metro Toronto (the Regional
Municipality) should take the lead
on this action, with participation by
the Ministry of Environment and
Energy, and Environment Canada.

When:
The relief sewer should he built
in next:3 y rears.

Cost: _ g :
Costs of constructing the trunk
relief sewer are estimated ar $223
million. This cost includes a signifi-
cant component to provide sewer
services for future growth in the
area which does not contribute to

CSO eontrol.

Note:

In areas serviced by combined
sewers, actions related to
Stormwater and Sanitary Sewers
will also alleviate CSO problems,

SANITARY SEWERS AND SEWAGE
TREATMENT PLANTS

The discharge of non-treatable con-
taminants to the SanItary system
must be eliminated, The efficiency
of the treatment systems must be
improved by reducing the amount
of wastewater flowing through the
system and by optimizing the design
and operation of all system eompo-
nents, including sewers and sewage
treatment plants.

Routine sewer use controls
aimed at improved performance and
protection of the sewage treatment
plants are being enhanced through'

" pollution prevention efforts such as

household hazardous programs.
Sewage treatment plant upgrades

"~ need to continte on a regular basis

as part of an ongoing program and
through larger planning studies.

2 l%Am:{m 15: [/.S‘e
Municipal Sewer Use By Laws to
Reduce Contaminant Loadings

What:

The RAP Tct.ummends
increasing Regional Municipality
resources dedicated to existing
sewer use enforcement.

The RAP further recom-
mends establishing resource
commitments for sewer use
enforcement in Local
Municipalities. Many industries
discharge wastes to the sanitary
sewer system, for suhs;cqufmt treat-
ment at a sewage treatment plant. In
some instances, these wastes are rel-
atively innocuous and can be accom-
maodated at the STP without
diseuption of normal treatment
processes. In other cases, highly
toxic, flammable or even explosive
materials are discharged to sewers,

What:

Recommendations

with accompanying hazards to STP
workers and the receiving environ-
ment. Sewer use hy-laws allow
municipalities to control what types
and quantities ofpoHutaﬁts imay
enter sewer systems.

Wha. . )

Loeal Municipalities and
Regional Municipalities should
share the lead in implementation of
sewer use by-laws,

When:

Initiation should begin within 1

to 5 years, with ongoing activity.

Cost:

31.9 million per vear existing,
plus additional costs of $207,000 for
Regional Municipalities and
$450,000 for Local Municipalities.

ction 1 6 Isnprove
Houseboid Hazardous Wastes
(HHW) Programs

The RAP recommends that
enhanced HHW programs be
expanded throughout the RAP
area and that neighbourhood
depots for waste disposal be
established. Most households use
paints, solvents, medicines and
cleaning products, but few realize
the polluting potential of these -
materials when emptied down the
household drain. In a large munici-
pality, household toxic contaminant
discharges can constitute a signifi-
cant fraction of total pollutant load-
ings to sewers. Through education
programs and better disposal
options, these discharges can be
virtually or entirely eliminated.
Different municipalities have

a p'pmachcd'thjé_i problem in differ-
ent ways but all with some success.
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Many municipalities in the RAP
area have advertised special-collee-
ton days in order to collect HHHW
materials. The eurrent program in
Metro involves a Household
Hazardous Waste Hotline and a
“Toxies Taxi” to colleet material
froim private homes:

The RAP stresses the impor-

tance of education and awareness
programs about the use of more

environmentally friendly alterna-

taves.

Whao:

Regional Municipalites should |

lead this action with the assistance
nf the Ministry of Environment and
Fnergy.
W ohen:

This action is ongoing and
should continue.
Cost:

$1.8 million per year existing,
$700,000 per year additional, -

=

Wam .Sewzwe Treatment Plant

mtlctmn 17:-Bmprove

What: )

The RAP recommends .
changes to processes and opera.t-.
ing practices at the Main
Treatment Plant to increase
treatment efficiency and reduce
the environmental impacts of dis-
charges. The plant is located at
Ashbridge’s Bay and serves Toronto,
Narth York, Fast York and a portion
of Scarboraugh. The plant serves
the largest portion of Metro
Toronto. An Environmental
Assessment is currently underway to
* establish the preferred alternative
_ for meeting future treatment needs
to the year 2011 and improving the

effectiveness of the plant at reducing
ti'ﬂ\ii]‘()l‘l]]:li.'ﬂl’:ﬂ' Impacts..
Who:

*Metro Toronto (the Regional
:\'I.unicipaiit}-‘) should lead this action
in cooperation with the Ministry of

“Environment and Energy, and

Environment Canada. .
When:

This action is ongoing and
should continue over the next 1 to
10 yedrs.

Cost:

Costs are estimated at $330

million to $630 millifm,

Acrzrm 18: Improve
Hueinber Sewer Treatment Plant

What:

The RAP recommends
changes to processes and operat-
ing practices at the Humber
Treatment Plant to increase
treatment efficiency and reduce
the environmental impacts of dis-
charges. The plant is located at the
mouth of the Humber River and
serves the cites of Etobicoke and
York and a small partion of North’

York and Toronto.

Wha:

Metro Toronto (the Regional
."\*h;nidf_);llit}-') should lead this action
in cooperation with the Ministry of
Environment and Energy, and
Environment Canada.

When:
This action should be imple-
mented over the next 1 to 10 years.

Clavt:
- Costs are estimated at $82 mil-
lion to $171 million.
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ction 19: Improve
Hnglm:d Creek Sewage
Treatment Plant

What:

The RAP recommends
changes to processes and operat-
ing practices at the Highland
Creek Treatmeni Plant to
increase treatment efficiency and
reduce the environmental
impacts of discharges. The
Highland Creek plant is located at
the mouth of Highland Creck and
serves the City of Scarborough.

Wha: .

Metro Toronto (the Regional
Municipality) should lead this action

in cooperation with the Ministry of

Environment and Energy, and
Environment Canada.

When:

This action should be imple-
mented over the next'l to 10 years.
Cost: :

Costs are estimated at $97 mil-
lion to $13§ million..

Action 20: Iniprove
North Toronto Sewage Treatment
Plant

What:  ©

The RAP recommends .
changes to processes and operat-
ing practices at the North
Toronto Treatment Plant to

increase treatment efficiency and

reduce the environmental
impacts of discharges. The North
Toronto Treatment Plant, located in
the Don Valley, serves a population

- of about 55,000. Any sewage n

excess of the plant’s capacity 1s
diverted to the Main Treatment
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Plant. The furure of the North
Toronto plant is being studied as”
part of an Environmental
Assessment for the Main Sewage
Treatment Plant.

Who: )

Metro Toronto (the Regional
Municipality) should lead this action
in cooperation with the Ministry of

- Environment and Energy, and
Environment Canada.

When:

This action should be imple-
mented over the next 1 to 10 years.
Clost:

Not estimateil.

Note: + -+ .

_ Other actions contained in this
Remedial Action Plan are also
expected to result in improvements
in sanitary sewage and the sewa ge
treatment plants. For further infor-
mation on some of these, please see
the following sections:

Action 26: Promote Education on
Wiater Conservation and Other
Water Issues

Action 34: Finalize and Implement -
Municipal-Industrial ..gf‘?'{e‘-{s.’g],i for
Abatemnent (MISA) Regulutions
Action 38: Implement Full Cost
Pricing for Water '
Action 47: Complete Main Sewage
Tieatinent Plant (S'I'P) Municipal
Industrial Strategy ﬁif' Abatenzent
(MISA) Pilot Site Study

Actiun 53: Investigate Methods tu.
Reduce/Eliminate Viral '
Contamination of Wastewater

FisH AND WIiLDLIFE HABITAT

Two hundred years of human activi-
ty have altered Metro’s waterfront,
watersheds and headwaters irrevoca-
bly, but many species of plants and
animals still inhabit the waters,

_shoreline and upland areas.

Although 1t 1s unrealistic to expect
restoration of highly urbanized
waterfront areas to pre-settlement
conditions, we need to protect exist-
ing habitat and work to restore
degraded areas in conjunction with
water quality improvements.
Habitat protection and rehabili-
tation can best be achieved throtagh
proper consideration in plannin g. '
documents and through the firm
and effective enforcement of exist-
ing habitat protection policies and
guidelines, B
While the action discussed
below is general in nature, more
detailed habitat proptection and
restoration activities would be
developed in local watershed or sub-

watershed plans.

" Restore Fish and Wildlife Habitat

Wohai:
The RAP recommends that
existing fish and wildlife habitats

~ be protected. A comprehensive

assessment of aquatic and wildlife
habitatr should be carried out in
order to establish the status of the
resource and determine e'iu'sting pri-
ority areas for protection and reha-
bilitaton. Landowners, both private
and public, would be encouraged to
protect and restore natural areas.
The RAP further recom-
mends that degraded habitat be
enhanced. Streams should have

Recommendations

sufficient shading using appropriate
native plant species, Renaturaliza-
tion of streams and parkland should
be encouraged. '
The RAP further recom-
mends the creation of new fish
and wildlife habitat. Historically
there has been a significant loss of

fish and wildlife habitat. Habitat

 linkages from Lake Ontario to the

headwaters should be re-established.
Government fish and wildlife habi-
tat creation projects should continue
and the public should be encouraged
to become involved in the creation
of new habitat areas, including wet-
lands, rip'ari:iﬁ habitat and fish reefs.

Wha: _
The Ministry of Natural
Resources should lead this action

with assistance from the Metro
Toronto and Region Conservation
Authority. Environment Canada and
the Federal Department of Fisheries
and Oceans should collaborare in
any assessment of habitats and
should assist in providing improved
funding for implementation. Non-
Government Organizations would
also be involved in restoration work.
When:

* Initiation should take place in 1
to § years. Actvity would then be
on going. '

Costs: J _
An overall $440,000 increase in

- funding would be required over the

first 3 vears in order to complete the
survey of habitats. %rting in the
second year $300,000 per year
would be required.
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PuBLIC AWARENESS, EDUCATION
AND NON-GOVERNMENT
ORGANIZATION ACTIVITIES

Public participation and formal edu-
cation on water related issues are
needed to ensure long-term restora-
tion of water quality and aquatic
habitat. The RAP is a community-
based program with links to many
partners in goverm'nent, industry,
and the general public. A framework
for communication and education
would ensure that maximum use is
made of RAP findings and that RAP
participants can exchange informa-
ton with others working on similar
problems elsewhere. It would also
provide a coordinatng mechanism
far encouraging and funding local
clean-up initiatives and restoration
_activities, ;

The raisin g of environmental
awareness has hecome a significant
activity in the RAP area. These
activities need to continue with an
increased emphasis on water quality

ssues.

ction 22: Establish and
Fund a Continning
Communications Plan

What: i

The RAP recommends that a
continuing communications pro-
gram be carried out, taking
advantage of existing communi-
cations channels (community
newsletters, media). There is a
need to establish a continuing plan
to report on the progress.of RAP.
implementation. This is important
for the public (to gain support) and
for the agencies (to share informa-
tion).

The RAP further recom-
mends the creation of compre-
hensive documentation of all
actions, research and nlonitoring

‘consistent with the ecosystem

nature of the plan.

Who:
"The Ministry of Environment

_and Energy should lead this action

in partnership with Environment
(l_-.m-.l(l:;, the Metro Toronte and
Region Conservation Authority and
Regional and Local Municipalities.

Hhat:

This action is ongoing and
should continue.

Cloct:

Existing programs cost about
$150,000 per year. Continuation of
these programs into the future is
estimated to cost $75,000 per vear.

S0l Action 23: Establish o
Resource Centre on Water Related
Issues

What:

. The RAP recommends that a
resource centre containing mate-
rial related to the RAP and water
quality be established so that the
public has adequate access to
pertinent water quality data and
RAP program information. Ideally
this should he established in con-
junetion with an existing facility.

The RAP further recom-
mends networking between the
facility and other public resource
centres in order to make the best
possible use of available materi-
als.
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Who: _
The Ministry of Environment

_;md Energy should-lead this action

in partnership with Environment

Canada.

- When:

This action should be imple-
mented in the next | to 3 years.

Cost:

[t is estimated that the centre
would cost $60,000 per year (in
staffing costs) to run,

~Action 24: Ensure Metro
Avea Public Participation in
Other RAPs '

What:

The RAP recommends con-
tinued support of local public
participation in relevant confer-
ences or theetings outside the
Metro area. RAP Goal 9, estab-
lished by the RAP Public Advisory.
Committee states: “Opportunities
should he created and resources

" identified...to have input to plans in

other areas...which have significant
impact on Toronto’s water quality.

Whe:

“The Ministry of Environment
and Energy should lead this action, .
in partnership with Environment
Canada

When:
This action is ongoing and
should continue.

Cost:

The cost of providing opportu-
nities for attendance at relevant con-
ferences and meetings is esumated
at $10,000 per year:

43
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i ' Action 25: Proinote
Awareness/Participation in the
Lake Ontaria Toxics
Management Plan (LOTMP)

 Whar:

“The RAP recommends that
- Environment Canada give partic-
ular attention to monitoring and
assessing the effectiveness of the
public involvement, information
management and resources asso-
ciated with the Lake Ontario
Toxits Management Plan. The
LOTMP was adopred in February
1989 by Environment Canada, the .
Ontario Ministry of the Environ-
ment and corresponding agencies in
the United States. [t describes a
wide range of programs which will
directly or indirectly reduce load-
ings of toxies to Lake Ontario
(including the Métro RAP area) and
pn;wides a framework to monitor
progress and make further required
- commitments for clean-up.
. Examples of basin-wide actions
described in the plan-include con-
trols on direct and indirect munici-

pal discharges (MISA), monitoring '

of waste disposal sites, the Urban
Drainage Program and reduction of
toxic air emissions by application of
regulatory controls and a toxics
monitoring network.

Who:

Environment Canada should
lead this action in partnership with
the Ministry of Environment and
Energy.

Whea: .

This action should be imple-
mented in the next 1 to § years.
Cost: )

Not estimated,

Action 26: Promote
Education on Water Conservation

and Other Water Issues

What:

The RAP recommends sup-
port of public and formal educa-
tion programs that heighten
awareness of water conservation
and the sources and fates of envi-
ronmental pollutants. Education
and awareness are especially crucial

- to the success of source contral

measures within the Metro RAP
area, Awarenéss that, for example,
Lake Ontario, is both the receiving
body for wastes and our source of
drinking water should encourage
more environmental practices.
Public awareness and participation
in water conservation actvites can
reduce tréatment and infrastrucrure

" costs and help protect water quality.

Whao: I
The Ministry of Environment
and Energy should lead this action,

- with eollaboration by Environment
Canada, Regional Municipalities

and Local N‘Iunitipﬂliﬁes as well as
the Ministry of Natural Resources,
the Metro Toronto and Region
Conservation Authority and the
Ministry of Education.

When:

Some activity has already
begun. Actions should be expanded
and continue, '

Cost:
Not estimated.

_ Canada.

. When:

Recommmendations

sk —Action 27: Promote
Education on tb'e Use of
Fertilizers and Pesticides

What:

The RAP recommends
improved public education pro-
grams on the proper use of fertil-
izers and pesticides and their
effects on the environment. For
example, excessive use of fertilizers
in residential or business areas, on
farms or on golf courses can raise
nutrient levels in lakes and streams
and lead to excess algal growth,
Algae blooms can use up dissolved
oxygen levels in the stream, making
conditions inhospitable for fish and
other aquatic life. This action is

aimed at discouraging excessive use
~ of fertilizers and pesticides particu-

larly when such use is for strictly
aesthetic purposes.
Who:

The Ministry of Environment
and Energy and the Onrtario
Ministry of Agriculture and Food
should lead this action with partici-
pation by Environment Canada and
the Metro Toronto and Régi{m '
Conservation Authority, Regional
Municipalides and Local
Municipalities and Agriculture

This action should be imple-
mented over the next 1 to § years.
Cost:

Nor estimated.
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= Action 28: Provide
Support to Non-Government
Organizations (NGOs)

What: i i

The RAP recommends that
participating government agen-
cies actively encourage and main-
tain support of partnerships that
include non-government organi-

_ zations (NGOs). Many projects for
improving water quali-ty such as tree

i

planting, stream bank improvements
or litter clean-up are being carried
out by NGOs. '
The RAP further recom-
mends the establishment of a

foundation to fund local improve-

ment initiatives and provide assis- -

tance to NGQOs.

Who:

Environment Canada and the
Metro Toronto and Region
Conservation Authority should lead
this project with collaboration by
the Ministry of Environment and
Energy, Regional Municipalities and
Local Municipalities

“When: ) )
. Some activity has already
begun. Actions should be expanded
and continue.

Clost:
Not estimated.

il

: ction 29: Promote
Public Involvernent in Sediment
Reduction Projects

What: - ‘L _

The RAP recommends that
increased financial support be
given to private landowners in
order that they may carry out
projects to reduce sediment load-
ing from their land. Eroded sedi-
ments can degrade fish habitat and

the appearance of a stream.
Pollurants such as phosphorus and
pesticides that are attached to sedi-
ment particles can degrade water
quality. Private landowners can play
an important role in managing lands
wisely and redueing sediments
exported to streams,

Hho: . '
The Metro Toronto and Region
Conservation Authority should lead
thisaction with participation by the
Ministry of Nartural Resources and
Regional and Local Municipalities,

When:
This action should be imple-
mented in the next 1 to 5 years and

then continue,

Cost:

Costs of this action are estimat-
ed at $100,000 per vear beyond
existng support levels.

Laws AND PoLICIES

. Environmental laws evolve over

time as they keep pace with chang-
ing environmental conditions and
sacietal expectations. Ecosystem-
based remedial actions and their
implementation must be supported
by the adoption and development of
appropriate policy and legislation.

)

Z = Action 30: Finalize and
Implement Provincial Lakefill
Policy

What:

The RAP recommends that
the province complete and final- -
ize a lakefill policy to ensure that
any lakefilling will be carried out
in an environmentally sound
manner. '
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Who: -

The Ministry of Environment
and Energy should lead this action
in collaboration with the Metro
Toronto and Region Conservation
Authority, the Ministry of Natural
Resources and the Waterfront
Regeneration Trust.

When:

This action should be impie—

mented in the next I to'5 years.

Cost:

Not applicable.

—Action 31: Update Policy
on Disposal of Dredged Material

© What:

The RAP recommends con-
stant upgrading of provincial
guidelines for the disposal of
dredged material, so that the
most up-to-date scientific infor-
mation is constantly applied to
the management of dred ging
operations. Disposal aptions for
dredged sediments are based on the
amount of contaminants contained
in the sediment, with the most cont-
aminated material disposed of at
special confined disposal sites. Less
contaminated sediment can be used
on land, while material that is
uncontaminated (as defined by
provineial guidelines) can be used
for open water disposal.

Whao: :
The Ministry of Environment
and Energy should lead this acton. .

When: _ :
This action should be imple-
mented in the next 1 to 5 years.
Upgrading of policy should then
contnue.
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Cost:
Notapplicable.

Action 32: Continne
Programs for Quality Coritrol of
Fill Material

What:

The RAP mcommende that
the Metro Toronto and Region
Conservation Authority maintain
increased inspection require-
ments and ongoing increases in
operational efficiency in its
assessment of the quality of -
material accepted for lakefilling.
Quality controls to restrict material
accepred for lakefilling have been in
place sinee 1982 and were improved
in 1989, The latter program, operat="
ed by the Metro Toronto and
Region Conservation Authority,
mvolves site histories and chemical
testing of material from large sites
(greater than 200 cu E:if: metres of
fill). _

The RAP further recom-
‘mends ongoing improvements in
education about the lakefill quali-
ty control program for develop-
ers, truckers, consultants and
others. w ©

The RAP further recom-
mends the use of a database con-
taining municipal zoning map
information to identify potential-
ly contaminated sites (for
instance by their proximity to
industry).

"The RAP further recom-
mends that the lakefill quality
control program be computerized
to allow more efficient operation
and more effective use of equip-
ment and staff resources.

Wheo:

The Metra '[i:a-rontn and Region .

Conservation Authority should lead

this action. The Minisuy of
Environment and Energy and
Environment Canada should help ta
improve opetational ul'{-:lﬁienc_\,?, edu-
cational activities and to develop a
database. Regional Municipalities
should also be a partner in the
development of educational oppor-
tunities and a database,

Wohen:
All elements should be in place
in 1 to 5 years.

Cost: 4

In 1989, the inspection pro-
gram cost 541 5,000 with all funds
generated from tipping charges. No
additional costs arc anticipated in
maintaining inspection require-

ments, Operational and educational

improvements have not been esti-

‘mated, but it is estimated that data-

base development would cost about
$100,000. An addidonal $50,000
would likely be required to upgrade
equipment and staff.

Action 33: Devc!op

_ ‘Efrﬂtegjr and Options for Dealing

with Comtaminated Sediments

What:

The RAP recommends that
the Provincial Sediment Quality
Guidelines be used to develop a
strategy for dealing with contam-
inated sediments in the area.

" These guidelines incorporate con-

cerns about the effects of contami--
nated sediments gn benthos and the

potential for movement of contami-

narits into the food chdin and the
averlying water.

Hho:

The Ministry of Environment
and Energy should lead this action
in partmership with Environment
Canada and the Merro Toronto and

Recormmmendations

Region Conservation Authority.

When:

This action should be imple-
mented over the next | to 5 years.
Cost:

Naot estimated.

s=—Aection 34: Finalize and
Implemmi mempal—]’nduxznai
Strategy for Abatement (MISA) .
Regulations

-

What:

The RAP rééommends that
finalization of MISA regulations |
be accelerated. The MISA _
(Municipal Industrial Strategy for
Abatement) program is aimed at
developing ]cg"ally—l)imli‘n“g stan-
dards for discharges from industrial
and municipal facilities in Ontario.
Both direct and indireet (through a
sewage treatment plant) discharges
are to be controlled. The RAP sup-
ports MISA as a move toward zero
discharge of contaminants and notes

_that the MISA program may provide

incentives for industry to control
their own discharges.

The RAP further recom-
mends that the Ministry of
Environment and Energy prepare
a formal policy statement requir-
ing municipalities to adopt the
Ministry’s model sewer use by-
law, as an interim measure until
MISA municipal regu]at_lons are
in place.

Who:

The Ministry of Environment
and Energy should lead this acdon
with participation by Regional and
Local \Iumupalmes
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When:

This action should be imple-
mented over the next 1 to 10 vears.
CiUEIT,'

Not estimated.

== Action 35: Deve!ap a
Stormwater Program
(Policy/Guideline/Manual)

What:

The RAP supports the devel-
opment of a coherent set of poli- -
cies, guidelines and manuals
addressing water quality control.
Stormwatér quantity control has
been widely practiced in the Metro
RAP area, but control of stormwater
quality is a relatively new concept.

. The policies should reflect an
ecosystem approach to water man-
agement..

The RAP further recom-
mends the development of guide-
lines for dealing with combined
sewer systems and-overflows.

Whe: :
The Ministry of Environment
and Energy should lead this action

with participation by the Ministry of

Natural Resources; Environment
Canada the Metro Toronto and
Region Conservation Authority and
Regional and Local Municipalities.
When:

This action should be imple-
mented in the next 1 to § years.

Cost:
Not estimated.

i Action 36: Develop an
Implemeﬂmnan Strategy for
Stormwater Quality Program

What:

The RAP recornmends that
im'plerner-itaion guidelines for the
Provincial Stormwater Policy be
developed for the RAP area. They
should have provision for new
development, redevelopment, infill
development and retrofit work.

The RAP further recom-
mends thata pollution preven-
tion control plan study or |
equivalent (eg. watershed plan)
should be carried out in the RAP
area to determine priority sites.

Whe:
The Ministry of Environment

- and Energy, the Metro Toronto and

Region Conservation Anthority and
the Ministry of Natural Resources
should lead this action.

When:

This action should be imple-
mented over the next 1 to 5 years.
Cost:

Additional costs are estimated
at $2 million.

T ——

ction 37: Develop .
Smcrer Regulations on Pesticide
Use

What:
In addition te improved educa-

- tion on the nse of fertilizers and pes-

ticides (see Action 27), the RAP

recommends that stricter regula-

-tions on the use of pesticides be

investigated and developed.
Excessive use of pesticides can lead
to contamination of water bodies
and waterways and persistent toxics
can accumulate in the food chain.
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Who:

“The Ministry of Environment
:;li_tl Energy should lead this action
in cooperation with the Ontario
Ministry of Agriculture and Food,
Agriculture Canada and
Environment Canada.
When:

This action shnuld be'imple-

mented over the next 1 to 5 years,

Cost: . .
Not estimated.

i Action 38: Iinplement
‘Full Cost Prnmgﬁn Water

i ﬁm‘

The RAP recommends thar
full cost pricing for water be
implemented in all municipalities
and that incentives be given to
use water conservation devices.
Combined with water conservation

education (see Action 26), a realistic

pricing program for both industry
and household, such as increased

‘block rates and metering of water

use, should help achieve water con-
servation objectives for the Metro
RAP area.

The RAP further recom-

. mends that revenue generated

from water supply be uscd to
upgrade the system. .
Who:

Regional Municipalities should
lead this action in partmership with
Local Municipalities.

When:

This should be implemented
over the next 5 years.
Cost:

Not estmated.
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———Action 39: Premaote
Legisiation to Ensure Safety of
Drinking Water

Whar:

~ The RAP supports legislation
_ to ensure the safety of our drink-
ing water supplies. The quality of
-drinkiug water in the Metro RAP
area is not considered ro be _
impaired. Nevertheless there is pub—.
lic coneern about drinking water
"quality and there is a critical need to
protect the .q uality of our resource.

Wha: )

The Ministry of Environment
and Energy should lead this action -
in collaboration. with Regional
.-\hmii:ipnlities and Local
Municipalities. :

When:
This action should be imple-
mented within 1 to 3 years.

Cost:

Not estimated.

LAND UsE PLANNING
The RAP Goals and applicable
remedial actions must be integrated
into land use planning and construc-
tion approvals, Resource manage-
ment planning, using the watershed
as the hasic planning unit, allows
integrated planning for land use and
environmental protection. T
Many g)ppﬁrtﬂniti £$ exist to
incorporate water quality concerns
related ro development into plan-
ning documents. These include
local and regional official plan
updates and planning initiatives |JV
Metro Toronto and Re gion
Conservation Authority and the
Waterfront Regeneration Trust.

: %man 40: Promote the
RAP Goals through Support of
Regional Plannin g Initiatives

1 hat:

The RAP recommends that
RAP goals and applicable actions
be incorporated into regional -

planning actdvities. Such planning

activities include the planning work
of the Waterfront Regeneration
Trust, and Metro ‘Toronto and
Region Conservation Authoritys
(MTRCAY) Greenspace Plan and
Valley and Stream Corridor
Management Program. Regional
planning initiatives need to ensure
protection and/or rehabilitation of
headwater areas, valley and stream

- corridors and warerfront lands.

There is a need to balance the pro-
tection of the 1 region’s natural
resources and outdoor recreation
demands. Passive recreation such as
trai} systems should be. encouraged.

Who:

The Metro Toronto and Region
Canseivation Authority should lead
this action, in’partnership with the
Ministry of Environment and
Energy, Environment Canada, the
Ministry of Natural Resources,
Regional Municipalities and Luu.l
Munieipalities.

Whein:

Some action has begun and will
take place over a 20 year period.

Cost;

Not estimated.

Recommendations

Watenbed Perspectives in
Planning Processes

What:

The RAP recommends that
the RAP goals, and especially
Goal 1 on ecosystem approach,
should be incorporated into.
appropriate municipal plans to
ensure that ecosystems outside of
pnimv‘l[ boundaries are given
consideration in land vse plan-
ning decisions. In the RAP% view,
this acton is essential to ensure that
proper consideration is given to
water resource issues during devel-
opment and redevelopment.

The RAP further recom- .
mends that the documents:
Subwatershed Planning; -
Watershed Management on a
Watershed Basis; and Integrating
Water Management Objectives
into Municipal Planning
Documents be used as guides to
ensure watershed perspectives
are considered in planning deci-
sions.

Pending development of

~watershed plans, the RAP further

recommends the incorporation,

into ilp'prnpriatc planning docu-

ments, of interim statements.

These statements would discuss:

(a) protection of natural streams
and riparian habitat,

(b) maximization of on-site infiltra-
tion of runoff, .

{c) protection of sensitive aquatic
ecosystems,’

(d) no impacton fisheries from
temperature of retained
stormwater discharged to

receiving water,

fe) mimmization of sediment loss

during construction,



Recormmendations

() spill control devices in storm
sewer, infrastructure (where
appropriate), and

(g) minimization of the number of.
storm sewer outfalls to avoid
Impact on sensitive aquatic
environments.

The RAP further recom-
mends changes to the Planning
Act to consider the cumli[ati»‘e .
environmental impact of planning

_decisions on an ecosystem basis
and the need for a mechanism for
addressing land use planning
issues beyond political bound-
aries.

Whe:

The Ministry of Environment
and Energy and the Ministry of
Municipal Affairs should lead this
action, in partnership with Regional
Municipalites and Local
Municipalides and the Minisoy of
Natural Resources.

Hhben:

This action will require 1w 10
years to implement the proposed
. changes. .

Cost:
Not estimated.

RESEARCH AND MONITORING

Remedial actions must be supported
by an integrated and coordinated
~program of environmental monitor-
ing and reportng of progress. Many
contaminants move freely through
the environment, from sediment to
water and from water to plants and
animals. As a result, an assessment
of environmental quality at any
point in time must bring together
information from all parts of the
aquatic environment, including

physical forces such as transport
phenomena and the impacts of par-
ticular pollutant discharges on the
systern.

Many of the actions listed

‘below are ongoing. There is a necd

ta complete ongoing work and inte-
grate the mmiit()ring and the
reporting of data. This will help
reduce .duplicaricm,'m:iku data avail-
able and accessible, and build a
more complete picture of our
ecosystem.

S Action 42: Continue
Environmental Monitoring
Programns and Integrate Results

W hat:

The RAP recommends that
existing monitoring programs

continue, and that all monitoring

agencies confirm their commit-
ment to the collection and
reporting of data te the public.
Environmental monitoring is an
essential component for ongoing

- tra{.‘king of improvements in the

environment as remedial actions are
implemented: As well, monitering
allows the evaluation of the effec-
tiveness of remedial actions and thus
the reevaluation of the overall plan.
The RAP further recom--
mends that efforts to integrate

data results continue and expand,

and that regular reviews of the
overall monitoring effort be car-
ried out to produce an integrated
monitoring and surveillance plan.
Traditionally, environmental moni-
toring has relied on monitoring in
many different compartnents, such
as water, sediment and biota, In
order to truly support the use of the
ecosystem approach in ongoing
planning, the analysis of environ-
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mental monitoring data must be fur-
ther integrated to allow for a com-
plete analysis.

Wha: : .

. The Metro Toronto and Region
Conservation .-'\_LLLt]'l_nrity should lead
this action in partnership with the
Ministry of Natural Resources and
the Ministry of Environment and
Energy. Environment Canada and -
Regional .’\«‘[Iunicipalities should

- assist in this action.

When: )

This action is ongoing and
should continue.
Cost: -

Not.estimated.

ction 43: Cmp!ete
Studies of Toxic Contaminant
Sources and Biomonitoring

What: _

The RAP recommends the
sampling of additional priority.
outfalls and continued sampling
of tributary loadings, as part of
ongoing studies of toxic contami-
nant sources and impacts on
biota. The purpose of the Toxic
Caontaminants study is to assess
loadings of toxic contaminants to
the waterfront from storm sewers,
combined sewer overflows, sewage :
tredtment plants and water filtration
plants.

The RAP further recom-
mends that the Toxic
Contaminants study be complet-
ed as soon as possible because its
results will help to set priorities
for abatement actions at pollution
sources. The study will comple-
ment other ongoing nearshore
modelling acuvites aimed at esti-
mating the relative impacts of storm

149
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and CSO loadings to Lake Ontario’
water quality, sediments and biota in
e }mparisun to other sources.

If/Fm
' The Ministry of Environment
and Energy should lead this action
in partnership with Environment
Canada and Regional and Local |
Municipalities,
When: _
This project is ongoing.
Cost: T,
1992 costs for the Toxic
Contaminants Study were approxi-
mately $65,000.

ction 44: Complete
Fate and Transport Modelling
Study :

\ Wht: ) .

The RAP recommends com-

* pletion of the Ministry of

Environment and Energy's cur-

rent study of pollutant fate and

transport in the Metro Toronto

Waterfront ecosystem. The pur-

_ pose of this study is to determine
the impacts of discharges to the
Metro Toronto Waterfront on
nearshore Lake Ontario, specifically

“the effects of several contaminants
of concern on biota of the Metro
waterfront; the relative contribu-
tions of various sources to the
waterfront; and the reductions
required to meet the Provincial
Water Quality Objectives
(PWQOs).

Wha:

. The Ministry of Environment
and Energy should lead this action
in partnership with Environment
Canada, Regional Municipalities
and Local Municipalities.

HWhen:

This project is now ongoing
and will take from [ to § years to
complete.

. Cost;

540,000 was spent in 1992, An
additional 5200,000 will be needed

to complete the study.

-~ Action 45: Initiate
%tﬂﬁ"om Sediment Smdy

H/fmf .

The RAP recommends that
further detailed studies of sedi-
ment quality in the waterfront
area be undertaken before a full-
scale cleanup is initiated.

Historical surveys of sediment
quality have provided a generic pic-
ture of sediment qualitv across the

~waterfront, While several areas

appear to have significantly elevated
levels of contaminants, the rather
coarse sampling grid and ongoing
contamination suggest that further
detailed sampling occur to clearly
define potential clean-up areas once
contamination controls are in place.
The purpose of this study will be to
investigate variations in sediment
quality through various seasons, to
evaluate the extent of sampling
required to define sediment quality
Zl_t an}-’ ane I']Ui]'li: idnl‘l ko ca I'l:é" out a
detailed evaluation of sediment
composition in the vicinity of the
Main STP, Humber Bay, Outer
Harbour and Colonel Samuel Smith
Park.

The RAP further recom-
mends that as results from study
become available, a comprehen-

" sive grid survey be established to

provide a detailed picture of spa-
tial variation in waterfront sedi-
ment quality.

Recommiendations

W ho:

The Ministry of Environment
and Energy should lead this action
in partncre;]ﬁp with Environment _
Canada and the Metro Toronto and
Region Conservation A uthr)rir}'.
When: )

This smudy should be inidated
and completed in 5 to 10 years.

Cost:
$68,000 is required to complete

the study.

Action 46: Continue
Long-Term Fish Comanunity
Moriitoring

What: "
The RAP recommends a con-
tinued, comprehensive evaluation
of fish communities along the
waterfront in order to establish a
baseline for measuring fish com-

munity response to implementa-

tion of remedial measures and to
identify components of fish habi-
tat to be rehabilitated.

A fish community in a given
area is a good indicator of the quali-
ty of the -aquatic environment at that
loeation. Previous studies along the
waterfront have identfied species
composition of the fish community
at different locations, but informa-
tion on population dynamics, '
Spawning Sit{'_‘ﬁ, T P!—[)[ll.l(_'ﬁ\rt SUCCCSS

of individual species is lacking.

17 hn:

The Ministry-of Natural
Resources should lead this action
with assistance from the Metro -
Thronto and Region Conservation
Authority and the Ministry of

Environment and Energy.
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Reconrmendations

Whe:

"This project is ongoing. A base-
line should be established in 1 to 3
years.

Cost: .

Current costs for fish commu-
nity MONItOrINg Programs are
$50,000 per year.

=0 Action 47: Complete
Muin Sewage Treatment Plant
(STP) Municipal-Industrial
Strategy _

for Abagement (MISA) Pilot
Site Study

What: ' '
The RAP recommends that
the current MISA pilot study
~underway at the Main Treatment
~ Plant be completed as soon as
possible because its results will
be helpful in designing a long-
term monitoring program to
gauge progress under the RAP. ‘
This study is intended to produce
information on the impact of the .
STP on adjacent nearshore areas. ts
results will be used to derive effluent
limits based on receiving water con-
siderations.

Who:
The Ministry of Environment
‘and Energy should lead this action,
in parmership with Environment
Canada and Metro Toronto (the
Regional Municipality).
When: )
This action is now underway
~and should be completed i 1 ta 5

_\-"l‘.‘,:]T!'i.

Cost:
Not estimated:

 Action 48: Continue
Development of Contaminant
Residue in Biota (CRAB)
Guidelines and Provincial Water
Quality Objectives (PWQ0Os)

What:

i The RAP recommends that
addidonal research be conducted
on the effect of contaminants on

# #biota and their predators, There is
considerable concern over the aceu-
mulation of trace contaminants in
aquatic biota. The CRAB guidelines
will be a sét of numerie and narra-
tive guidelines that define allowable
concentrations of contaminants in
aquatic biota. These guideline con-
centrations are aimed at protecting
the organism and its predators
(excluding humans) from harmful
effects. The RAP similarly endorses
research for the revision of

PW(0s, which are numeric and

narrative ambient water quality val-
ues for the protection of aquatic life
and recreation, '

Who: _

The Ministry of Environment
~and Encrgy should lead this action.

When:

This action is ongoing and
should continue.
Cost:

Mot estumated.

— Action 49: Assess
Problems Arising from Deep Well
Waste Disposals, Landfills and
Hazardous Waste Sites h

What:

The RAP recommends that
research be carried out to assess
potential water quality problems
arising from deep well waste dis-

posal, landfills and hazardous
waste sites. Histaric records of for-
mer landfill sites vary vonsiderably
in the amount.of information avail-
able. Although the locations of
many former landfill sites are
knawn, it is not know wether or not
they are contributing leachate to
aroundwater or surface water.
Targeted monitoring of leachate

from formerand active landfill sites

is important.

HWho: ,
‘The Ministry of Environment
and Energy should lead this action
with assistance from the Metro
Toronto and Region Conservation
Authority, Regional Municipalities

" and Local Municipalities.

When:

This action should be imple-
mented within 1 to 5 years.
Clost: .-

Not estimated,

B Action 50: Irzi'e_s:igare
Methods of Reducing Use of
Sodium Chloride

What: )
The RAP recommends the

‘use of methods to reduce the

total amount of sodium chloride

" and other chemicals used on area

roads.

The RAP further recom-
mends additional research into
alternatives to sodium chloride.

Wha:

: The Ministry of Environment
and Energy should lead this action.
with participation from the Ministry
of "Transportation, Regional

Municipalities and Local

Municipalites.
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When:

This action should be imple-

mented within the next | to 3 vears.

Cost:
Not :‘:stimated.

" Action 51: Fstablish
.'Deﬂgw Standards for
Roads/Parkmg Aveas for Rfmoﬁ'
Quality Control

What: )

The RAP recommends that a
study be initiated to establish
design standards for roads and -
parking areas so that those areas
can be adequately drained while
preserving the quality of
stormwater runoff and maintain-
ing or restoring the natural
hydrologic cycle.

Who: e

The Ministry of Environment
and Energy should lead this action
- with assistance from the Ministry of
Transportation.

When: :
This action should be imple-
mented over the next | to 5 years.

Cost:
Not Lﬁl’!!]'l‘]tbd

Action 52: Encourage
Research on Protection and
Rebabilitation of Aquahc
Habitatys

Whar:
The RAP recommends that

further scientifie research be con-

ducted to provide the informa-
tion and technology necessary for
conservation, restoration and
development of aquatic habitats.

Who: _
“Fhe Ministry of Natural
Resources should lead this action in

“cooperation with Environment
‘Canada and the Metro Toronto and

Region Conservation f\utht)riry.
When:

Some 'work is ongoing in the
Metro area. These activites should
continue.

Cost:
-Not estimated.

What:

Recommendations

ction 53: Iﬂveft:gate

M‘etbadsl lto Reduce/Eliminate

Viral Contamination aof
Wastewater

The RAP recommends the
investigation of methods to
reduce or eliminate viral contam-
ination of wastewater and associ-
ated health effects. There is
concern that some viruses are 'pre—
sent in wastewater even after the
waters lave received disinfeetion
treatment, These virnses have the

potential to cause 1lness in workers

at sewage treatment plants and oth-
ers exposed to treated effluent,
Who:

“The Ministry of Environment
and Energy should lead this action,

in partnership with Regional

Municipalities and Local
Municipalites, Health and Welfare

Canada and the Ontario Ministry of
Health,

- When:

. This aetion is expected to take 1
to 3 years.to complete.

Cost;
Not estumated.
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he Remedial Action Plan is a community-based plan, Without public

involvement, from planning to implementation, the plan has lietle
chance of success. The Metro Toronto and Region Remedial Action Plan has
created several mechanisms for public participation, all of them designed to be
responsive to changing circumstances dnd resources, and all of them intended
to bring the community closer to the RAP process.

A major consideration in developing mechanisms for public participation
was linkage to other water quality processes and organizations in the RAP area
—1in a sense, part of a water issues network. This linkage to other programs
and processes is a theme that runs through all the RAP% public outreach
efforrs. .

The immenseness of the RAP arca, as well as the innumerable competing
messages and causes in the area, continues to present assignificant challenge to
the communication and consultation process. Although the subject Uii\.l\-f:l[E:l'l
quality is widely supported among the public, there still is very little public
awareness about how individuals contribute to water pollution problems. *
While successes have been moderate, the focus of activities will continue to be

.

directed at the community level.

THE PusLIC ADvISORY COMMITTEE
The Public Advisory Committee (PAC) is the centre of the RAP public partici-
pation process. The PAC has been involved in the RAP since its inception,
. ensuring that all planning stages reflect A consensus of stakeholder views. An
important responsibility of the PAC has been to work with the RAP Team in

developing other components of the public participation process. These other -

activities were designed to raise public awareness of water quality issues, the
RAP process, and opportunities for individuals to participate in the develop-
ment of a remedial action plan. Public participation activities also offered.an
opportunity to collect information about what members of the public and
other organizations in the RAP area felt should be included in the plan.

Pusuc CONSULTATION ACTIVITIES

Impairment of the Toronto ecosystem touches most residents of the watershed,
whether through beach closures, unsightly weeds and debris, loss of fishing
‘opportunities or other impaired uses. The RAP Team, in cooperation with the
PAC, undertook ma ny activities to raise public awareness of water quality

issues and their solutions. Among these were distribution of brochures and

other promotional materials, newspaper and subway advertisements, a series of
newsletters,;a RAP telephone information line and media releases around RAP

milestones. RAP staff also prepared free-standing.and table-top displays that

CHAPTER 4
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were used in malls, schools, city
halls, libraries, conferences and

other public locations, and provided

speakers at community events,
workshaps, conferences and public
) meetings,
~These activities were begun

soon after initiation of the RAP in
1988 and continue to be provided by
the RAP program. RAP public
involvement activities have been tai-
lored to each stage of the program.

In the initial stages of the RAP, pub-

lic outreach emphasized information
about whar the RAP was doing and
how people could become involved
in the process. As the progrdam has
developed, public consultation activ-
ities have changed, with increasing
emphasis on linkage of and informa-
tion about existing efforts.

As the RAP moves from Stage 2
into implementation, public involve-
ment activities will probably change
again, with the RAP becoming a
focus for community involvement
-and implementation of remedial
actions. The decisions, including
those about guiding principles, spe-
cific goals and remedial actions, pre-
sented in this Stage 2 Remedial
Action Plan represent a consensus of
the views of many stakeholders.
Additional input was obrained
through public meetings and con-
ferences, To date, numerous work-
shops have heen held, attended hy
members of the RAP “Teamn and all
their advisory committees.

The format at these workshops
has been small-group discussion
centering around specific topics of
interest or draft discussion docu-
ments. At the end of each workshop,
comments from the groups have
beenpooled and summarized for-,
further review hy the larger group.

Consensus emerged early in the
process, particularly that preventive

measures were to be preferred over

" .end-of-pipe controls. In this way,

the participants have come to trust -~
each other and work effectively
toward consensus, even though the
issues have hecome tongher as the
RAP has evolved. The broad base of
support reflected in the PAC and
other advisory committees will.be an
important element in 'C:]]T)-’iﬂ;t{ the
RAP from planning into implemen-
tation.

Chapter 1 in this report talked
abour the work of the RAP over the
past five vears. In Stage 1, the RAP
identified prohletnﬁ in the Metro.

area ecosystem and-established guid- |

ing principles for clean-up. In Stage
2, discussed in this report, the RAP
set spcciﬁc clean-up targets and
selected the best actions to meet
those targets. To date, the entire -
RAP administrative structure, with
its advisory committees and public
outreach activities, has been
designed to support this planning
exercise.

Now, the RAP faces its most
difficult challenge: putting the plan
to work. Implementation will
involve the following five ke'}?-com—
ponents:

I. recagnition of existing and
ongoing actions, including ele-
ments such as:

watershed plans for the Don,

Humber and Rouge River

Basins,

*  municipal actions such as the
City of Toronto Sewer System
Master Plan,

*  the Municipal-Industrial

Strategy for Abatement (MISA)

Program, and
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¢ habitat restoration work by

MTRCA and MNR,

2. identification of responsibili-

ties, timetables, and price tags

for new actions,

3. development of mechanisms to
integrate remedial action plan
activities with land use plan-
ning for the basin,

4. creation of mechanisms to track
progress and develop new
remedial actions, and

3. creation of a framework for
ongoing public education and
consultation.

“To meet this new challenge, the
main focus of the RAP — and its
administrative structure — will need
to change. Increasingly, the RAP
must encourage the sharing of infor-
mation, the support and formation
of partnerships among government,
the private sector, and the public.

The task of implémentation will also

demand flexibility to adapt as the
needs of the RAP itself change over
time.

GUIDING IMPLEMENTATION
Putting clean-up measures in place
is a task that will be shared by many
players. In fact, it is the number and
variety of possible clean-up mea-
sures that will make implementation
difficult. As well, the many layers of
agencics working in the arca further
complicates matters. Just as the
panning activity was guided hy key

‘players, so should implementaton

of the plan have careful oversight.
Several recent and ongoing
studies (such as those done by the
Roval Commission on the Future of
the Toronto Waterfront) have exam-
ined the many overlapping layers
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and jurisdictions involved with envi-
ronmental management. While no
clear picture of an‘ideal ecosystem
management structure has emerged,
several key concepts have been iden-
tified. Most notable is that any new
initiative should not create addition-
al lavers of management and there
must be better interaction among
the agencies involved. To date the
Metro Toronto and Region RAP
process has not established a new
structure to carry out implementa-
tion of the plan. It will take some
time in the process to develop this
new structure, which must remain
npen to change. '

During this phase of change it
is r_{:t:umﬁlt:n}jﬂi that the existing
team structures be used to facilitate
change and establish a new workable
structure. Some of the existing
administration should change, so
that the RAP can improve its focus
on seeking and seeing through com-
mitments for clean-up actions.
Another important role will be reg-
ular review of the plan, perhaps
every five years, and annual
“update” reporting of environmen-
tal conditions in the Metro Toronto
RAP area.

The Public Advisory Committee

The PAC is currently consider-
ing how it can be most useful
through the plan’s implementation
stage. [t is likely that its future role
will be twofold: as a focus for com-
munity education.and communica=
tion and as.an ongoing “watchdog”
aver the process as a whole,

The Technical and Scientific Advisory
Commirtiees

These advisory committees
were essential in the planning phas-

‘es of the RAPR, but should have a dif-

ferent focus as recommended
actions are put in place, The
Scientific Advisory Committee
should become more invalved in
tracking environmental conditions
and planning future research efforts.
As the seientific centre of the RAP,
it could also serve an important role
in‘sponsoring an annual conference

- of waterfront research of relevance

to the Metro Toronto RAP. Its role
could therefore change from o sci-
entific advisory body toan

Integrated Monitoring and

Assessment Committee.

The Technical Advisory
Committee should also take on
more résponsibility for overseeing
action, especially for stormwater,
combined sewer systerns, sanitary
systems and land use planning. It
could host a conference each year,
providing an opportunity for
exchange of technical informaton
on municipal systems and their
impact on the environment.

The RAP Team

The RAP Team, as the key
decision-making body in the pro-
gram, can continue to guide RAP
activities through the implementa-
tion stage. One of the key activities
will be the delivery of this plan to all

- relevant agencies in the Metro

Toronto and Region RAP area and
asking them to commit themselves

to the RAP action plan. Its member-
ship should be expanded to improve
representation from upper water-
shed areas, particularly the Regions
of York and Peel. It will continue to
take direction from its advisory
committees and provide a central
forum for developing consensus on
program direction.: ¥

Other Watershed Paytnerships

As clean-up prof:ucds-, it will be
especially important to secure the
support of political representatives

atall levels of government. The

Waterfront Regeneration ‘Trust
should play an important role in
this, with actions ranging from par-
ticipation in RAP discussions, to
hosting special consultation activi-

ties designed to inform, and seek
support from, politicians.

A Central Coordinating Office
During planning stages of the
RAP, a RAP Coordinator, with an
administrative assistant, provided
centralized support for project plan-
ning and coordination. As the RAP -
moves into its long<tetm eycle of
action, review and new action, it will
need more formal central coordina-
tion. This role could be filled by a
central RAP Coordination Office,
which would compile and track
information of interest to all RAP
participants, identify opportunities
for funding and technical assistance
and could organize round-table dis-
cussions for project planning and
coordination. '

b

n
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- ONGOING ACTIONS AND FUTURE
IMPLEMENTATION

Much of the work of the RAP will
be accomplished through ongoing

- activities and a¢tions recently com-"
pleted. In some cases, years of plan-
ning and research have already been
accomplishéd; in others, remedial
actions are already well underway,
In all such cases, the ongoing action
provides a focus for local implemen-
tation that will be of tremendous
‘benefit to the RAP.

Many of these prnjecis.are still
in progress or under development.
Some of the most important are:

s wartershed plans forthe Don,
- Humber, and Rounge Rivers,
* . the Don Watershed Task Force

(see Box 11), -
*  ongoing surveillanee and moni-

toring programs through
Environment Canada, the
Ontario Ministry of
Environment and Energy, the
Ontario Ministry of Natural
Resources, the Ontario
Ministry of Agriculture and
Food, the Metropolitan -
Toranto and Region
Conservation Authority and the

ipalitics who have contributed
to development of the RAP,

*  the Ministry of Environment
~and Energy’s MISA Program
which is developing legally-
binding standards for dis-
charges from industrial and
municipal wastewater treatment’
facilides, and ;
* activites directed atreforming
Ontario’s land use planning
process, such as the

~many local and regional munie--

. Commission on Planning and
Development Reform in
Ontario,

Appendix D provides more
information on several ongoing

activities to improve water quality in

the Metro Toronto RAP area,
 While existing structures can
guide -us‘ﬂn’nugh the period of
change to implemen t:m'un.'thl:r-u isa
‘need to review these structures in
detail and develop new structures as
commitments to action are made. A
key idea is that the watershed area
should be used as the hasic unit for
environmental planning and thus
implementation. As demonstrated
hy the work of the Don Watershed |
Task Force (Box 11) this is the level
where mostaction will be directed.
The ‘Task Force presents a potential

madel for implementing watershed

action.
The RAP process should not
try to duplicate these effarts on a

- larger scale, but must be a compli-

mentary activity, A dynamic RAP
process can provide a strong link

. across the watershed activities.

Given the RAP%S more regional

focus it should continue to offer a

mechanisim in six major areas;

= ongoing tracking and assess-
ment of remedial actions,

* monitoring and reporting of °
progress towards ecosystem
restoration,

' *  ongoing regional planning and

review of actions, _

*  eoordination of scientific and
technical studies,

¢ tacilitation of action and part-
nel‘sliip where required, and

* _ongoing public education and
consultation. '
It is recommended that these
‘paints form the basis for developing
- anew team structure within the nexe
year.
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TIMETABLES AND RESPONSIBILITIES
Appendix E provides a summary of
praposled responsibilities and antici-
- pated starting dates for key RAP

actions for the major lead agencies
and parters involved. The follow-
ing section describes those responsi-
bilities in maore detail.

Regional Municipalities

The regional municipalities
should carry the majority of respon=
sibility for reducing pollution from
point- and non-point sources. Some
of these actions would involve
changes in management and opera-
tion of facilities; others, such as
improvements to the sewage treat-

ment plants, would require many

vears and high costs. These agencies

are essential-to implementation,
because of their excellent knowledge

of sewer and treatment systems and

the customers — industrial, residen- -

tial, commercial, or institutional —
that use them.

Local Municipalities

Local municipalities are also
important in implementation,
although their actions may not incur
the high costs that the regional
municipalities may bear. On many
actions, the local municipalities
would share lead responsibility with
their regional counterparts, reflect--
g the close ties between these two
fevels of government.

The Ontario Ministry of
Environment and Energy

The Ontario Ministry of
Environment and Energy should
play a continuing role in the devel-
opment of legislation and abatement

procedures for the control of pollu-
_ton from urbanand agricultural

sources. [t would also carry out

- demonstration projects for new

technologies such as mult-use
stormwater ponds, Like f
Environment Canada, the MOEE
would be central in program com-
munications and education, for
instance by establishing a resource
centre and continuing comniunica-
tions plan. MOEE would maintain
important links to land vse planning
functions and the Waterfront
Regeneration Trust, and would lead
research into new technologies and
the hehaviour of toxic contaminants
in receiving waters, sediment and

" biota:

Other Provincial dgencies
Several other provincial agen-
cies would be involved'in certain

actions, The Ministry of Agriculture

and Food would play an important
role in several agriculture-relared
initiatives, while the Mmistry of
NHT[“"ﬂI R(‘,S(}lll'l;t.'s “"(]ll]t,l \’\’l‘lfk 01l
assessment of fisheries and wildlife
resources and habirar issues. "The -
Ministry of Transport and the

Ministry of Municipal Affairs would

have responsibilities related to -
actions in their areas of interest.

‘As well, the Provincial
Government as a whole has a signif-
icant role to plav in supporting the
major actions by the Regional and

‘Local Municipalities..

The Fedeval Government
Fnvironment Canada should
have a key role in tertain communi-

‘cation and education activities, par-

ticularly those that ink the Metro
Toronto RAP to other RAP areas
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and tw other programs inside and
autside govemmt_ent: Environment
Canada should also assist in estab-
lishing a foundation to fund local
initiatives in support of RAP clean-
up measures. The Federal
Department of Fisheries and Oceans
would play a key role in habirat
restoration.

The Federal Gu?ernmcnt, asa
whole also should directly support
major actions by Regional and Local
Municipalities and support the
application of new technologies.

" Metra Toronto and Region

Conservation Authority

Since MTRCA is organized on
a watershed basis and represents :
unigjue partnership with the munici-
paland provincial governments, it
can play a significantrole in RAP
implementation. Their co mmitment
to watershed/subwatershed plan
developmentand to in-field water-
shed re gene:ration work, both in the
watershed and along the waterfront,
would contribute greatly to RAP
implementation.

The Public and Non-Government
Organizations ¥

Individual citizens and non-
gavernment organizations will play
an essential role in three major
arcas. First, through direct action in
and around their homes and second,
as participants and partners in all
remedial actions. Third, the public
and non-government organizations
can act as advocates to ensure that
political enthusiasm and commit-
ment are generated and maintained,
throughout the implementation
phase. '
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CosTs AND BENEFITS

Clearly, a central question in the
Stage 2 RAP is “what will it cose®”
The RAP has identified many
actions for eventual implementaton,
and these actions will require both
money and administrative support if

they are to succeed. Careful staging

is important. When money-is shore, -

as it is for taxpayers and govern-
ments alike, it is essential to set pri-
orities so that the most important
actions are done first. Similarly; a

long-term acdon plan will give

‘municipalities the information they

need to plan for major ¢apital out-
lays-over the next twenty years.
The significance of the cost fig-

_ures presented in this séction is that

. they represent society’s historieal

belief that environmental degrada-

‘tion was an acceptable cost of pros-

perity and progress. The
recommendatiohs presented in this
plan will help to restore the local
ecosystern and will also contribute
ta the restoration of the Great
Lakes ecosystem. These investments
will provide us with new economic
opportunities in environmental

remiediation, development of new

technologies, enhaneed recreational

‘opportunities, sustainable resource

use and waterfront redevelopment.
Communities redeveloping their
urban waterfronts around the Great

+ Lakes are taking a lead role in-inte-

grating environmental quality with.

.. economic acuvity. They have recog-

nized that development with respect
for the ecosystem provides the

essential ingredient to renewed eco-

nomie activity as well as communiry
pride and well-being.

Of the many actons proposed
in Chapter 3, some are highly effec-
tive but also very expensive. Others

are relatively inexpensive, but will
likely have a less significant impact
on improving écosystem conditions.
Some actions, such as work on.new
laws and policies, can be cansidered
part of government’s normal respon-
sibilities. Such actions may require
diversion of resources from one area
to another, but may not need much I
in the way of new money or admin-
istrative support to succeed. Finally,
some actions will take many years to
complete, while others ¢an be done
In a year or.so. ' 5

What is the best way to com-
pare these variaus actions, with their
different costs, time frames and
impaets? One method that s often
used 1 environmental management
is to assign dollar values to all action
“costs” and to all “benefits” associat-
ed with éach action. Estimating total
costs, including both capital and

‘operation and maintenance costs, 18

usually fairly straightforward. -
Estimating a dollar value for bene-
fits, particularly where they include
intangible or invisible effects such as
improvement in aesthetie appeal, is
much more difficult. Environméntal
economists have developed a num-
ber of methods to assign costs to
environmental benefits, and those
methods are continually re-exam-
ined and refined. FExamples of such I
methods include estimation of the
public’s i_.vili'ingness to pay” (as
judged from surveys and interviews)
for specific benefits such as open
bathing beaches or better fishing:
opportunities, and considerations
such as higher property values
where the environment is cleaner.
Onee costs and benefits for a
project have been calculated, it 1s
possible to determine how many

dollars in *henefits™ are obtained
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from the expenditure of a single dol-
lar in “cost.” On the assumption
that most major projects will be
financed over many vears (rather
like a mortgage), costs.and benefits

_are usually amortized over the same

time period at a constant interest
rate. The following RAP analysis
used a planning period of 20 years

and an interest rate of 10%.

Although the appropriateness of
these values can be debated, they are
useful in providing a common basis
on which to compare actions of dif-
ferent kinds and costs. q

The Total Costs

Table 4 is a summary of the
total costs estimated for major class-
es of RAP actions. These costs are
estimated at between $1.67 billion
and $1.74 billion. Operating and
maintenance costs are expected to
add another $28.5 million annually
to the total bill. )

Costs for some actions were not
estimated, either because we don't
have enough information about
their true costs or because they may
in fact incur very little addidonal
cost beyond existing expenditures.
In any case, itis likely that the costs
for these actions are very small com-
pared to the three major thrusts of
RAP actvity: stormwater manage- - -
ment, combined sewer system

. improvements and modifications to

the sanitary sewage systems.

The estimated total annual
clean-up cost is approximately $214
million to §222 million over a twen-

‘ty year period. Spread out over the

population of the RAP area, this
would amount to approximately $75
to S80 per person per vear (for 20,

years).
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TasLe 4: ToTtaL COSTS FOR RECOMMENDED ACTIONS
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Starmwater 827 - 8B5S 5.3
Combined Sewage 430 - 475 0.
Sanitary Sewage 410 6.9

Not Estimated

Habirat Nm; Estimated
Educadion Not Applicable 0.4
Policy Not Applicable Not Estimated
_Plannir;g Naot Applicable 153
Research (.4 - { 0.5
ToraL 1,65?-- 1,740 28.5

Measuring the Benefits

In the beginning of this section,
we talked about the practice of com-
paring environmental clean-up costs
to the henefits that result from
clean-up actions. Quantifying bene-
fits is no easy task: In the first place,
although project costs are often
clear-cut, it can be difficult to antici-
pate all the possible direct and indi-
rect benefits of a given project. Even
a complete understanding of the
nature of the bénefits doesn't neces-

sarily lead to an accurate estimate of -

their value.-
Benefits generally fall within

the following categories:

s+ Sustainability Benefits from
‘maintaining erivironmental
functions such as climate regu-

lations, productivity and biodi-
yersity. . .
e Use and Non-Use Benefits

resulting from increased use or -

appreciation of resources, Use
henefits include increased
recreational activities such as.
swimming, fishing, hoating,
hiking and birding. Aesthetic or
non-use henefits include bene-
fits derived from improved
health and from simply know-
ing that the water is cleaner for
current and future generations.

*  Avoided Cost Benefits can
include reduced health care
costs resulting from a cleaner
environment or delaying the
need for end-of-pipe pollution
control through water efficien-
ey and pollution prevention

actvites.

. »  Fconomic Inputs (Direct,

Indirect, Induced) are mea-
sured in terms of economic
expenditures and employment
that resu]tff'mrn_ remedial
actions. These can be direct
benetits that result from the
initial investment in remedial
activities. Indirect and induced
benefits include increased activ-
ity resulting from greater use
(eg. fishing, tourism) and new

. economic opportunities (eg.
waterfront re-development,
marketing of environmental
technologies). L

Each of the major recommen-

dation areas identified in this plan

- will result in a variety of benefits as
illustrated in Table 5. For instance!
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Stormwater controls reduce
loadings of suspended solids,
lead and other contaminants
which-contribute to improved
water quality and reduced cont-
amination of fish, resulting in -
benefits such as enhanced
swimming and fishing opportu-
nites. i
Corrections of combined sewer
overflows will reduce bacterial
Inadings which contribute to
improved water quality and
result in benefits such as
enhanced swimming opportuni-
ties and avoided health costs.
Sewer use controls and
improved sewage treatment will
reduce loadings of phosphorus

and other contaminants which

contribute to improved water

TABLE 5:  POTENTIAL BENEFITS OF RECOMMENDED ACTIONS

I. qutain_ability Benefits

“quality and result in benefits
such as enhanced recreational
activities. '

. Protection and restoration of

fish and wildlife habitat will

result in an increased quantity

and diversity of fish and wildlife

habitat and provide benefits
such as enhanced fishing and
birding opportunities.

All remedial activities will result
in direet, indirect and induced
cconomic benefits. The magni-
tude of these benefits depends
on the size of the initial invest-
ment. '

The potential range and magni-

tude of the heneflits ofimplemcnting
- the recommendations in this plan
could be quite large..
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‘lable 6 presents the results of a

study undertaken on behalf of all the

RAP areas to compare the capi tal
and operating costs of proposed
measures, and the direct and indi-
rect benefits of implementation,
(Note that these costs and benefits

are provided for comparison only

and were not calculated in the same

- way as the costs given in Tables 4

and § above.) The figures for non-

use and indirect henefits incorporate

province-wide considerations that
are expected to result from RAP
expenditures. As above, “use and

~non-use benefits” include “use bene-

fits” such as increased recreational
opportunities (eg. iishing or swim-
ming) and “non-use benefirs” such

as the henefit of simply knowing.
that 6ur water is cleaner. “Econamic

II. Use and Non-Use Benefits

Fishing

Human Health

HI.AvoideH Costs

Deferral of capital costs

IV. Economic Impacts

Indirect/induced
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TaBLE 6: REMEDIATION COSTS ANE BENEFITS
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Use and Non-Use | - Economic Inputs
Capital | Operation & Use |Non-Use | Implementation Phase | . Post Im;.:lem_en{arion
$M Maitenance SM M Phase
$M _ .

_ M person years $M | person-years -

: L emplovment _employment
All RAP Sites 150 150 46 9 | — i
Acrass Ontarto, 150 150 46 220 1,230 27,400 205 5,700
Metro Toronto 62;6?. 56-67 17 55 — - —

Inputs” consist of indirect benefits

resulting from increased activity
such as fishing and tourism.
This analysis contluded that che
- benefits of clean-up actions will be
approximately equal to their costs. It
is important to note, however, that
this analysis used traditional tech-
niques to estimate economic bene-
fits, an approach that may not be
adequate to address the large-scale
economic chianges expected as a
result of major remediation expendi-
© T ures. -

Are These Costs Affordable?
Typically, municipal projects
. such as sewer Improvements are
paid for from tax revenues, user fees,
grants and development fees. More
and more there is a trend to raise
money for environmental pmteci:ion
and restoration by charging users,

benehetaries and pollurers rather

‘than.raising taxes. In addidon to

increased use of specific charges (eg.
witer bills) there are a number of

‘other initiatives including:

*  fines and penalties,

. t-:umpen sation payvments,

= public or private environmental
funds, .

¢ public/private sector partner-
ships, and : . .

¢ non-profit/charitable (Jrg,:iniza-
tions.

 Fines and penaldes are imposed

on polluters and are designed to

promote positive incentives rather’

than generate revenue. Compen-

satioh pavments are moneys taken

from polluters through legal action,

which are then dedicated to envi-

ronmental projects. Private or pub-

lic environmental funds can be

financed through lottery funds, or

voluntary contributions h.y iﬁdi\-‘id u-
.als or corporations. Private/public
sector partnerships are contract
arrangements that commit both par-
ties to providing environmental ser-
vice, Non-profit/ charitable
organizations sometimes initiate
fund-raising activities to support
local remedial actions. _

To decide whether estimated
RAP costs are affordable, we must
look at what money would be need-
ed from each source tofinance a
particular action, Improvements to
sewage treatment plants provide a
simple exmnpie. because Metro,
Taronto has sole authority over this

_area. The following paragraphs dis-
cuss several ways that such improve-
ments might be funded.
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Finding the Money from Taxes Only?
From 1985 to 1991, Metro
"Toronto’s spending on capital works,

]]IUS (}pct’ating ﬂﬂ[l maintL’_‘.n'«l“CC ;
COStS, TOSE from $2.0 billion to $3.6
billion, or approximately 80%.
These costs rose; in part, because of
inflation, but also because the costs
of many urban services, particularly
health and social costs (see Figure
9), increased substantially during
this period. Adjusting the estimates
to remove the impacts of inflation,
‘we find that the actual spending
increase is more on the (Jl'{l(’_"r‘l}i'_
40% or 3.8% per vear. [o find this
money, municipalities like Metro
Toronta have had to raise taxes (in
- Metro’s case; about 3% per year in
real costs), increase the amount
coming in from grants and user fees,
or reduce services, Each municipali-
ty develops its own approach to this
complex financing problem. i
‘In1991, taxation in Metro
“Toronto’averaged about $448 per
capita or 51344 per household. "To
recover the costs of sewage treat-

ment plant improvements praposed
in this plan, these amounts would
have to increase by 4 to- 14%,

assuming that the municipality was
unable to contribute any other fund- .

ingbut that provincial subsidies

would be available for the work.

Full Cost Pricing of Watér and Sewer

Services?

An Emvirgnics poll conducted in
the Greater Toronto area in June
1991 showed that 66% of those
responding wopld be willing to-pay
for environmental clean-up, but
only 25% favour doing this through
increased taxes. On the other hand,
almost three-quarters of respon-
dents said they would be willing to
pay double their current water rate
(now about $250 a year) far better
water qualiry.

If we adopted an approach like
this, Metro Toronto’s rates would be
similar to those now char‘ged in
Edmanton (§376 a year) and
Ottawa-Carleton ($361). In fact,

. municipal water rates in Ontario are

Getting it done

notonly lower than many other
places in Canada, but much lower

_ than the actual costs of supplying
- water and sewerage services. In most

Ontario municipalities, water rates
average 65% of the true costs of ser-
vice, the balance coming from
provineial subsidies, property taxes

“and subdivision charges. It might

make sense to show consumers the
true costs of services, giving an
incentive to conserve water and
removing hrdden water treatment
costs from pr{.}pcr‘r}-" taxes. Many
people believe that such a “user-
pay” svstem provides the fairest,
most equitable basis for water pric-
ing. ;
Within the Greater Toronto
Area the water supply and waste-
water treatment systems operate on
a user-pay basis. The user charges
however, do not necessarily reflect
the full cost of building and operat-
ing the various systems. There is a
wide range of complimentary ser-
vices hetween the Regional
Municipalities, such as Metro
Toronto and Local Munieipalities,
such as East York, leading to a wide
range of cost recovery methods.
Table 7 shows how a user-pay
system could be used to generate
some funds for improvements for
stormwater, sewage treatment plarits
and combined sewer systems.
Estimated extra costs per household
range from $34 to 867 bevond the
average $247 per vear currently
charged. Assuming an average
Metro Toronto household income
of about 560,000, the new water bill
of about $314 would still be only -
about 0.3% of household income.
This compares well with current
energy costs of about 2.6% of family

ncome.
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Getting it done - ' , ' = 2 :

Tarie 7: CosT AUOCATION UNDER USER-Pay — STORMWATER, STP AND CSO CosTs

Capital Cost | . | T $840 to §1,740 million .

Totsl Aniual éost . . ' $106 to $206 million

Houschold Share of Total Annual Cost = | 4% .

Houschold Cost | - $48 o $93 ml'll._iun

Estimated Muﬁicipal Water Use Per Household | 32 m’

Numhber of Houscholds Tl : ' ‘ : 1,387,351 ) i

i

Current Cost/Hausehold _ . : $247 - "
Average Metro Toronto Household Income $59,450
One henefit of full-cost pricing . followed by system control. Chapter to increase the environmental bene-
is that by recognizing the true value 2 demonstrated that stormwater fits of that spending with only mod-
of water and sewage services, water ~ runoff is a major contributor of pol- est additional cost. Economists call
conservation efforts may increase lutants in receiving waters. this an increase in spending efficien-
(see Box 12). Although spending on stormwater cv. The City of Etobicoke is cur-
n " controls has traditionally been low, rently engaged in stormwater
Refoeus Existing Funds? it would make sense to place more management practices that incorpo-
Lovnthiar Ayt ke Bunds far emphasis on control of this source rate this idea of increased efficiency.
remediation is to change the way because of its mRportanice i the A Box . rovides ‘{letmls of the
overall system. Etobicoke experience.

existing funds are spent. For exam-
ple, municipalities traditionally .

spend most of their capital works fﬂt‘f‘t'mff’ the Payof} of Fxisting

budgets on improvements to the Spending?

sanitary system. In this Stage 2 RAP ' If we decide thart the existing
document, we have identified pollu- distribution of spending is appropri-
tion prev‘en_t‘i‘on as a high priority, ate, lt may nevertheless be possible

63
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The RAP watersheds in the past

he history of the Toronto watersheds provides many insights into the

pollution problems we confront today. Decisions that were made a
hundred years ago were, in their ime, progressive and protective. But, in solv-
ing some older problems, some newer problems also were created, or devel-
oped With the growing size of the population. This chapter traces the history
of settlement, industrialization and pollution control in the RAP area, from the
advent of European settlers to modern times. ;

EARLY SETTLEMENT

From earliest times, Toronto’s accessibility from lake and shoreline made it an-
important gathering point and staging area. From the deep, clear bay up the
l-hu*nlﬂer River ran a Huron trading corridor between Lake Ontario and
Georgian Bay, much of it linked by water routes. This passage de Toronts, or
Toronto Trail, was well known to the French explorers, trappers and mission-

_aries and the early English traders who travelled through the area in the early
seventeenth century. ) '

In 1787-88, Lord Dorchester, governor of Upper and Lower Canada, pur-
chased land from the Mississauga natives for a military base and settlement
along the shore, In the first sketches of the town site, a shallow beach area
gradually rises to hillsides thickly covered with mixed forest and cut by fast-

* flowing rivers and streams. Fallen trees lﬂy. in the thick leat mould, a natural
sponge for rain and groundwater. The trlt:cs themselves, and their underlay of
rotting vegetation, were.a living reservoir for the watersheds’ abundant waters,

trapping and holding rainwater and creating a gentle, steady flow to erecks and

- ponds.

~ Governor-General John Graves Simcné. appainted by Dorchester in 1791,
oversaw the constriction of a log fort and garrisen near the harbours Western
- Gap. Simcoe also laid out a town site of ten blocks, backed by 100-acre park
lgts running up to the present location of Bloor Street. On August 27, 1793,
Simcoe christened the settleLI)ent York, in honour of the British Commander-
in-Chief, the Duke of York, . '

THE GROWING POPULATION
"The new town grew quickly. The watersheds’ deep ravines allowed accessto
upland arcas for the establishment of farms, sawmills and gristmills, particular-
I}-'Ialprig the Don River and in the upland plains. By 1795 a.small. log- and

timber-built hamlet was estahlished at the centre of the town site.
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From these modest beginnings, .
York’s expansion as a commercial .
and political centre was steady. With
its growth came diversification of its
ccomomic base, By 1812, the town
(now 703 strong) could boast a vari-
ety of craftsmen and serviees, This
urban population was nevertheless
dwarfed by Upper Canada’s scat-
tered rural population of abour
15,000. As the town grew, the bal-

. ance bf papulation was to, shift grad-
ually towards the urban centre as
farmers in the hinterland sought
* properties closer to the settlement.
With settlement came clearance of
the local watersheds and, over time, -
gradual reduction of the moisture-
holding capacity of their soils. -

By 1810, York had a public -
market near the waterfront and the
harbour was:an important transship-
ment base for gonods moving east
and west along the Lake Ontario
shoreling, or north into inland arcas
and Georgian Bay.

" Between the Don and the
Humber, six streams fowed. All
have now been diverted into sewer
systems, but-despite efforts to fll
their ravines and erase their exis-
tence, thase streams still emerge
when new buildings are constructed
today. Figure 10 shows the location
of these and other lost streams in
Toronto. " )

In 1830, a storm opened a small -
gap in the eastern side of the penin-
sula, passable by simall boats in good
weather. In 1858, more violent
storms broke a larger ppening in the
hard sand bar, and thereafter a fifty-
metre Eastern Gap offered more
favourable winds and sheltered entry
to the harbour. The opening of the
Iastern Ciap permanently separated
the sand spit from the mainland and
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Fiure 10: HISTORICAL STREAMS OF TORONTO: MANY TRIBUTARIES HAVE NOW BEEN DIVERTED

INTO UNDERGROUND PIPES

created Toronto Island, from its
inception a place for sport and
recreation, as it remains today.

An 1803 skerch (l'*'igure 11y
shows the shoreline cleared of trees
from the Don west to the harbour
entrance and back as far as the pre-

sent Queen Street, where thick
woods can still be seen. Bur, despite .
this evidence of progress, and the
town’s now-flourishing ECONOMIC
base, its physical infrastructure
remained primitive, The first brick
residence was not built until 1 809,

FiGUrRe 11: YORK 1N 1803: A VILLAGE SPREADING ALONG THE sHOREBANK. THE DON RIVER IS
ATTHE RIGHT SIDE OF THE PICTURE {COURTESY OF THE ROYAL ONTARIO MUSEUM,

ToRONTO, CaNADA.)
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and “*Muddy York™was notorious
for the poor quality of its roads. The
freezing and thawing of the land
surface posed construction problems
that were difficult to overcome for
the next hundred vears, and many
residental streets remained unpaved
as late as 1912 (see Figure 12).

The drainage and pavement of

street surfaces was a o mtinuing con-

cern in the growing city. Earth roads
could become impassable in rainy
weather, and log-built corduray
rnafla were easily dislodged by con-

stant traffic. In 1828, che first gravel .

was laid on a few main streets. In
the last quarter of the century, cedar
block paving provided a less dusty
and more even surface than earth or
gravel — although travellers report-
-ed grass and weeds growing six
inches high between the paving
blocks on a residential street! After
1915 asphalt and concrete surfaces,
mpervious to rain and weeds were
used.

In the earliest days of the town,
sanitary arrangements were primi-
tive. Privies and cesspools served for

“the disposal of human wastes, and

drinking water was simply hauled
from the nedrest L'rlr:ck, Most house-
holds had cisterns — barrels or
tanks to collect rainwater — to sup-
ply water for washing, although a
few |1'¢1|_‘|_\§¢”.\' dug on their property,
Some wealthy citizens paid carters
to haul water to their homes, but
home delivery carried no guarantee
of quality — the source was still a
local stream. Giarbage was not col-
lected, although in 1802, a magis-
trate’s order required that waste
lumber and carpenter’ shavings he
burnt on Wednesdaysand Saturdays
at sunset, and butchers’ offal be
buried or removed from the town.
Householders could burn their
refuse on their own property orcart
it away to be dumped or buried.

The RAP warersheds in the past

From Town 1O CiTY

By the 1830s, the city was thriving,

butwith prosperity came increasing
pressure to improve public services.
In 1822, the first public well was
dug on the site of the market near
the waterfront: In 1832 and 1834,
cholera e;';idmmu caused hundreds
of deaths and prompted urgent mea-
sures to clean up rotting garhage
and sewage, believed to be the cause
of “miasmas,” or foul air. Among
these measures were daily garhage
and sewage collection and the build-
ing of small drains i1 the dirtest
3!'(.‘.2{5.

In 1834, York changed its name
to Toranto and became incorporat-
ed as the first city in Upper Canada.
Its population in 1834 gréw to

9,252, which was attributable, in

part, to extensions in the city
boundaries two vears earlier. The
clearly urban landscape was now

solidly built up in the downtown

“FIGURE 12: THE STATE OF A RESIDENTLAL ROAD IN 1 9] 2. SUCH ROADWAYS WERE NO, LONGER EVIDENT IN PAVED DOWNTOWN TORONTO!
- {Courtesy OF THE CITY OF TORGNTO ARCHIVES, |
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- ¢core, with brodd boulevards, some
paved with gravel, and generous
footpaths. Ambitious road and sewer
building projects and other
improvements were undertaken
through the prosperous 1840s.

By 1871, the census recorded
more than 36,000 residents. With
Toronto’s jn creasing population
came new waves of disease. Typhus .
and cholera continued as serious
threats to the public health and,
although the true cause of the prob-
lem — contamination of drinking

rater sources hy human sewage

was still unknown, citizens found
their harbour and stream waters
increasingly unpalatable.

The middle of the century saw
the advent of the railway in Canada
with rail lines spreading rapidly to
major centres in Canada and the
United States, linking water traffic
(including that from the Erie Canal,
opened in 1825) with upland routes.
For Toronto, the railway brought
improved communications and
accelerated economic growth. It also
opened up aceess to rural areas to
the nerth allowing.the rapid estab-
lishment of farm communities with
“Toronto as the economic core for
the Hourishing .region.

~ The railway had three impor-
tant impacts on the rate and pattern
of settlement. First, railway access
greatly increased the rave ar which
trees cauld be broughe out of nearby
-|(:Jgging areas and tmnspnrted to
Toronto for shipment elsewhere,
thus vastly accelerating the rate at
which the watersheds were stripped
of trees. Second, the establishiment
of the railway network encouraged
the development of industrial cen-
tres close ro rail and water routes for

the efficient distribution of ganids

CHAPTER 5
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and services. And chird, railways cut
the town off from its watertront —
el‘ml_ﬂiné__r citjzens to put it out of
sight, and out of mind. '

THE INDUsTRIAL CITY

As a railway centre in the 860s,
Toronto stretched from Dufferin
Street in the west, to the Don River
in the east, and from the waterfront,

“now lined with railway tracks, to

what is now Bloor Swreet. While
streets were often still unpaved,
development was increasingly dense
in the downtown area and natural
dr:iin;;ge patterns were diverted to
suit human convenience.

A Building Code was devel-
oped, ollowing the Fire af 1849, to
govern the construction of | wildings
in the city centre, but the th\a &
water supply angd sewage ser vices
continued to lag behind more visible
improvements, City Council im-
posed limits on unfenced livestock
and wastes from slaughterhouses,
but had not come to grips with the
larger problems of human waste and
garbage in the city. By the 1860s the
harbour was clearly shawing the
effects of development, with wide-
spread pollution by sanitary wastes
L]]ld L‘It:hris. II‘I'IL' (_"it.'p’ Pl'l"'ll_}ed water
from the lake, but this sérvice pri-

IGURE 13; THE TORONIO WAI'ERFEONT N 1880 (COURIESY OF THE. Mmo Tonomo
_REFERENCE LIBRARY)

marily supplied industry. and fire-
fighting rather than residences.
Steam-powered pumping equip-
mcnt,-lncatcd at the foot of Peter
Street, was installed but lictle modi-
fied over the decade. Most homes -
still did not have piped water sup-
plies, but continued to draw water
dircetly from streams of from pt;i-

“vare wells. As the population

increased, so did the number of
hackyard privies and leaking
cesspools, and thus the contamina-
tion of wells and water supplies

th mughuut the town.

Better conditions werg achieved
with drainage and paving of street
surfaces and walkways. A sketch
from 1880 (Figure 13) shows a-
bustling wa terfront lined with
wharves and public buildings. Only
in the far distance can trees be seen,
dwarfed by the sprawling city.
Smokestacks dot the shoreline near
the Esplanade, revealing the pres-
ence of I}l}]i()-l‘ factories. .

So ardent was the pursuit of
industrializaton that development
of_factori es on the waterfront was
allowed to take precedence over
maintenance and-sanitation.
Detaving structures ang debris

" aceumulated in the harbour waters,

snmetmes obstructing ship passage
and forcing ships to be towed o

6Y
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their berths. Repeated dredging and
the construction of breakwaters pro-
vided some improvement,_ but no
permanent remedy. This dredging,
and associated filling of wetlands,
was a significant force of habitat
modification and degradadon .
ﬂif‘ougl‘iout the waterfront area.
From the 1840s well into the twen- |
tieth century, natural fish habirar,
including spawning areas and wet-
lands, was g'l‘udu:l]]y drained and
filled ta provide new lands for devel-
opment in the valuable urban core
area. Dredging of coastal gfavc_l,
rocks and boulders was carried out
by “stone hnL;king” ships. This
-‘material was used for aggregate and
construction during the 1800s, and
may have depleted coastal spawning
shoals and reefs, Stone hooking
began abour 1820 and continued
until about 1920. ,
 In 1886, William Holmes
Howland was elected mayor and
faced strong pressure to improve the
city’s street system and outdated
water supply, now madequate and
heavily polluted by industrial dis- -
chargés*. In 1872, a Water Works ™
Commission was established to

design and manage an updared sys-

Iy-owned utility was transferred to
the city. In 1874, the city numbered
1,375 homes with piped water sup-
ply; by 1877 there were more than
4,100, and by 1883 more than
16,000.

The new system had berter,
higher capacity pumping equipment
for water supply and a reservoir
north of the city t accommodate
storage. More sewers provided bet-
ter drainage of wastes to the har-

tem, and five years later the private-

bour. Nevertheless, citizens contin-
ued to question the quality of their
drinking water, which was still
drawn from the harbour near
sewage outfalls: “drinkable sewage,”
as the Globe called it in 1882,

As the nuinber of small, local
sewers increased, the need for a
large trunk sewer became more
apparent. Many drains did not have
sufficient slope to carry away wastes:
Sewage pases were not vented and
drains opened directly into homes.
The Howland administration sup-
ported a proposal to build a sewer

© east to Ashbridge’s Bay, but public

outery about costs delayed the pro-

- ject. Instead, the drinking water

intake pipe was extended farther
into the harbour in the late 1880s,
but the new pipe suffered problems
with leakage and structural damage.
Road improvements had pro-
gressed steadily since the 1870s,

* when cedar block paving became

more widespread. Cedar paving
gradually gave way te asphalt, intro-

duced in 1887, a far superior surface

and ane less prone to splitting and
g

heavirtg. The new asphalt surfaces

were entirely impervious to rainwa- -

ter, so as paving increased, so did

the diversion of stormwaters into an

increasingly complex sewer system.,
In rural areas, the Industrial
Revalution had brought the mecha-
nization of farming and the rural
landscape was now an almost un-
braken carpet of fields and pasture-
land: Madern patterns of farmland
intersperse-d with woodlots have '
developed only recently. The
primeval forests of a hundred years
before were gone, replaced by tidy
farmlands and’the debris of logging.

The RAP watersheds in the past

* THE TwenTIETH CENTURY

METROPOLIS

In 1904, Toronto’s Great Fire

- destroyed nearly twenty acres of

downtown buildings, at an estmated
cost of over $10 million, Despite the
fast response of a well-organized fire
brigade, water pressure proved, once
again, inadequate for the task of fire
fighting. )

The fire finally and conclusively
demonstrated the madequacy of
Toronto’s municipal services. As a
direct result of the fire, the city
brought in stricter building codes
and a new high-pressure water sys-
tem, approved by public vote and
completed in 1909,

.Other improvements followed

- rapidly, following a plan first devel-

oped in 1896 but never completed.
By 1910, a new drinking water
intake extended well out into the
lake, where water quality was unim-
paired by the city industrial activi-
ties, and drinking water passed
through a new filtration plant on the
Island before heing pumped into
TESErVOITs fi:lr storage. A sewage dis-

_ posal plant was opened in 1911 near

Ashbridge’s Bay, where its effluent
would be well separated from thé
drinking-water intake. The long-
awaited wunk sewer was thus con-
structed, effectively diverting all
sanitary waste to the sewage treat-
ment plant. As a direct result of the
introduction of sewage treatment,
typhus, formerly a leading cause of
deatly in the city, was essentially

eliminared in Toronta.
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FIGURE 14; SEwWER E)({:A\.’;\TION ON EuzasitH STreeT (1910) (Courtesy OF THE CITY OF
TORONTC ARCHIVES.)

In theory, only stofm runoft
now entered the lake without treat-
ment, cither directly overland or
through separate storin sewer pipes.
However, as late as the 1960s com-
bimed sewers (see Figure 7, page 19)
carrying both sanitary and storm
drainage were being built and con-
nected to the sewage treatment
plant. These sewers can overflow
“during storms releasing untreated
sewage into local rivers or the lake.

In 1913, a sprinkling filter, or
percolation, system was bulvin

. New Toronto to treat sewage. The
system involved screening of the
sewage stream, then liquiﬂu;:utiun
and finally sprinkling through filters
over a hed of rocks coated with bac-
terial shimes which fed on organic
matter-in the sewage. '

Many hames, especlly poorer
ones, were still served only by back-
.-'ﬂrl’,_l pﬁ\'i(,"ﬁ._‘ I'l()“-'t_'\."L'T" :]n(i SEWErs

did not exist in many areas of the

city. By 1916, Dir. Hastings (in his
tenure as loronto’ .-"\'kitiig:ﬂ Officer

‘of Health) had encouraged the city

to adopt extensive powers over sani-
tation on private property.,
'flﬁm:g]mut the carly years of the
twentieth Century, Torontos modest
sewer system was greatly expanded -
to include even the poorest areas
('see Figure 14). :
These ambitious puh]ic works,

and the asphalting of roads and elec-

trification of the city, placed héavy

demands on the city’s finances, espe-
cially in view of the limited tax base

~available to generate revenues.

Chlorination of drinking water, one
of the cheapestand most effecuive
measures available to control hacter-
ial contamination, had been known

forat least a decade, although it was-

ot until the late 1920s that Toronto

adopted this technology.

CHAPTER 5

Much of the impetus for better
water and sewage treatment came
through the activities of the
International Joint Commission, an
organization established under the
1909 Botendary Witers Treaty
berween the United States and
Canada. Under this treaty, the two
countries agreed to cooperate and
share information in protecting the
quality of their hboundary waters,
and particularly the Great Lakes.
The Commissioners” first task was
to conduct a survey of pollution in
the boundary waters, This study,
completed in 1912, revealed wide-
spread pollution in the nearshore
areas of the Great Lakes, much of it
ateributable to uncontrolled dis-
charges from muonicipal sewers and
industrial operations. They conclud-
ed that drinking water drawn from
these areas was unsate for human
consumption unless it was treated.
The report recommended daily test-
ing of drinking water for bacterio-
logical contamination, treatment of
all potable water supplies, and _L1I'|i~
versal treatment of sewage. ‘

By the mid-1920s, activated
sludpe plants, which essentially
duplicate and accelerate natural
degradation processes by encourag-
ing bacterial digestion of wastes, had
replaced sprinkling filters in many
centres. Few rural areas could hoast
such advanced technology. Most
farms were served by wells for
dl‘inking water ﬂl'](.l I.'l[‘i\"i{?s F(')!'

sewage disposal. Animal manures

‘were simply stored in heaps, open to

the action of rain and snow. These
primfitive waste management prac-
tices had little impact when the

human population was widely scat-

tered through the countryside, but
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as the rural population grew, so did
the degradation of wells and streams
by bacteria and nitrogen com-
pounds. Throughout the country-
side, agricultural mechanization and
intense farming practices had also
taken their toll on the onee-ferdle
soils. Erosion and soil loss became
serious problems in some areas
where the natural structure of the
soil had been degraded by over-use.
This problem continues ta be one of
the most serious facing agricultural
areas today. '

INTO THE MODERN ERA -

Not surprisingly, construction of
sewage and water works slowed con-
siderably during the Depression
years, the 1930s, when public funds
were directed more tasocial services
than the improvement of municipal
infrastructure, The war years, how-
- ever, brought special challenges and
' opporamities to "Toronto. Shortages
. of materials and labour for non-mil-
itary uses were-obstacles for the
major capital projects still needed by
the growing city: On the other hand,
wartime demand for chemicals,
foodstuffs, armaments and other -
supplies created new opportiinities
for industrial operations. Where
once the city’s drains had carried
mostly human waste and water, now
the wastes of countless factories,
processing plants and other indus-

. tries flowed into the sewers too. The
sheer volume of these wastes was
staggering: a 1946-49 ;;mdy con-

- ducted by the [JC showed that, in
the Grear Lakes overall, the oxygen

demand (a measure of the decaying

organic matter) of industrial wastes
discharged into municipal sewers
was equal to the oxygen demand of
the untreated sanitary sewage from 2
population of four million people.
Clearly, new measures were
needed to combat this problem. In
1943, the Ontario Municipal Act, was

amended to allow municipalites to

charge users directly for the use of -
water and sewage services.
(Previously, all revenues had been
drawn from taxes, but the tax base
was no longer sufficient to support
necessary improvements, )

By the mid-1950s, it was clear
that water pollution control needed
to be standardized at a provincial
level, The growth of industrial cen-
tres such as Toronto and Sarnia and
increases in-capital costs and interest
rates combined to put eritical pres-
sure on a resource Ontario — and
Toronto — had always taken for

~granted, In 1936, the Ontario Warer

Resources Commission (OWRC)
was established to oversee warter
supply and sewage treatment in the
province. Through the 1960s, the
Commission was instrumental in
funding approved municipal pro-
jects, the costs of which could then
be recovered by the OWRC
through service charges to users. Tt
was not until the late 1960s, when
the impacts of phosphorus and
nitrogen enrichment on lakes and
rivers became clear, that the OWRC
turned its attenition to non-bacterial
CONtaminants. '

S

The RAP watersheds in the past

Nutrient problems had hecome
especially serious in agricultural
areas, where post-war use of fertiliz-
ers had incredsed phosphorus and -
nitrogen applications to, and losses
from, farmland, In smaller tributary
SLTCAINS, WAL SUImer tempera-
tures combined with high levels of
these nutrients, encouraging
unsightly algae growth, whose thick
mats clogged fish-spawning areas
and lay rotted and stinking on river
banks. Soil loss from farmland was
also increasing, and farmers were
forced to replace valuable topsoil
lost to downstredam waters or to
wind erosion,

A province-wide phosphorus
removal program was set up by the
OWRC in 1971, along with other
measures to reduce nutrient enrich-
ment. As nutrient levels dropped,
nuisance algae growth, which had
heen fed by the nutrients, also
declined. The reducton in algae
blooms also reduced the amount of
oxygen-demanding decaying plant
material in nearshore areas and
allowed oxygen cycles 1o return to
normal levels, Fish kills, once a
common feature in OXYEEN-poor
warters, were thus also reduced.

In 1972, the OWRC-was inte-
grated into a new Ministry of the
Environment, which continues to
work with the federal government,
the International Joint Commission,
and municipalities, to monitor water
quality and reduce environmental
contamination in the Great Lakes
and elsewhere.
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Ecosystem PROCESSES
The Metro Toronto area of today is a sprawling, cosmopolitan place, almost
unrecognizable as the tiny, cluster of huildings that was York in l}'US.

According to 2 1993 report — The Outlook for Popudation and 1. mpfcrwmm in the

Greater Tovomnto Avea (G1TA) abnut three and a h: lf million people now live in
the regions of Metro, York and Peel. ".111(,]1 of the Metro RAP area is contamed
in these regions, an area that was ance namml beach, gently-sloping wooded
hillsides and vast marshes. In many places, streets and buildings lie where
streams once flowed to the lake — their waters long since diverted to conve-
nient pipes and channels un derground

One hundred and fifty years ago, the greatest threat to the waterfront was
nature itself: storms to break and recreate the shoreline, and firc to level and

clear the forest. Now our greatest challenge is people: their transportation,

I their .h_:m}iing. their workplaces, and their wastes. The GTA rc:pnm;, estimates
that populad on in Metro, York and Peel Regions will exceed four and a ha[f'_
million by the year 2011 — a far cry from the 681 residents noted in the 1801
census. And, the ecosystem itself has changed dramatically, from its cyveling of
warter and nutrients, to its physical anil hic:i]n;__‘rit:jl strueture.
Physical Strwetuve of the Feosystemn

Unquestionably the greatest of the changes sustained by the watershed
have been in its physical structure; the replacement of a massive forest, with its

dark shadows and muffled sounds, with hard surfaces of glass, steel, asphaltand -

concrete. The physical changes development has brought to the RAP area
ecosystem are most obvious in the transformarion of the watershed from a
porous, naturally eveling system to a landscape of impervious roofs and pave-
ment. Even in rural areas of much of the waturs]u:d-_-;_,.humzm influences have
changed the natural flow of nutrients and energy. Unlike the primeyal torest,
the solar energy and soil nutrients stored in agricultural fields are regularly
remaved from the field ecosystem to feed humans. To maintain the high levels
of production, humans often subsidize nature, through additions of concentrat-
ed energy in the form of fertlizers and pesticides.

These changes, in turn, bring changes in the “micro-climate™ of an urban
centre. Same such changes were already apparent in the nineteenth century,
The high water levels maintained by the spongy forest floor have dropped, and
with them have gone the stagnant pools and marshes that so plagued the early
sectlers. Water levels in the harbour still fluctuate on a natural cycle; but now
those water |evels are also influenced by human control of dams at the eastern
end of Lake Ontario. I -

CHAPTER 6
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FIGURE 15: WATERFRONT LAKEFILUNG: MUCH OF THE LAND ALONG THE WATERFRONT. HAS BEEN FORMED BY LAKEFILLING.

The shoreline and curve of the
original Toronto “Island” archipel-
ago are also greatly.changed (see
Figure 15). Where once there.was
only a Western Gap near Gibraltar
POiI:l.t;‘ now the busy harbour has
hoth Eastern and Western Gaps,
thanks ta a combination of natural
and human forces. The long curve
of the Eastern Headland, or Leslie

Street Spit, éompletely artificial, was

not part of the 1793 landscape.
Residents of the mid-pineteenth
century had difficulty stabilizing
shoreline areas on the Island and
elsewhere and, although the storm-
driven currents that move those
shorelines still exist, now breakwi-
ters, groynes and barriers protect
the urbanized shoreline.

Weater and Sanitation

In the modern city it is
unthinkable that houses could func-

tion without running water or flush- .

ing toilets, yet only 75 years ago
these amenities were uncommaon.
Now virtually all of our toilet, sink
and washing waters are carried to a
sewage treatment plant before they
reach the lake. Rough but perme-

able roads have now heen replaced .
by smooth, impermeable surfaces:
and rapid storm drainage. A vast
network of roads, parking lots and
rooftops — all effectively drained by
sewers — now blocks rainwater
from filtering into the earth’s sur-
face. ' ,

The combined sewers — the
“drains” — that a hundred years ago
served the sanitary needs of some
residences and the starm drﬁinage
needs of main roads still exist in
older parts of the urbanized water- -
shed, These pipes were designed for

the modest flows of an incompletely

serviced population of 50,000 and
are npw much too small for the full
sanitary and storm drainage of 2
population of 2.5 million. In older

-parts of the RAP area where these

combined sewers are still in opera-

tion, basement and street flooding

occasionally occur because the pipes

are too small to handle all the Hlows
at one time. This also results in
overflows of untreated sanitary

sewage into the lake and streams.

The Countryside

The primeval forésts of the
watershed are now long gone, but so
are’ the endless agricultural fields of
the 1880s. The rural landscape,
once an unhroken mosaic of fields in
cultivation, now looks quite differ-
ent from a hundred years ago. Here
and there, woodlots have been
allowed to re-grow into impressive
stands of timher. Industrial develop-
ments creep out onto what was once

' prime farmland, New housing

developments advance steadily east,
west, and north of the city. The dny
rural hamlets and villages that once

linked farm owners throughout

southern Ontario are slowly disap-.
pearing, replaced by the urban
sprawl of cities. The farms them-
selves remain, but there are fewer of
them, and the ones remaining are
often large, commercial operations
rather than small fﬂmi]}r farms_.
Rural privies have mostly heen
replaced by septic systems. If these
systems break down, human wastes
can enter groundwater and contami-
nate drinking water drawn from
wells. Groundwater can also receive
leached wastes if livestock manures
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are poorly managed or if fields are
over-fertilized with natural or chem-
ical fertilizers, In turn, groundwater
seepage can affect the quality of sur-
tace waters in lakes and rivers. Al
in the country, as in the'city, every
time the earth is furned for con-
struction er ploughing, some soil is
lost to the air and the water,

~ THE HEALTH OF THE WATERSHED
'EcosysTEM

The Metro Toronto and Region
Remedial Action Plan Stage 1
Report: Ervivonmental Conditions and
Problem Defirition, examined the
nature and causes of ecosystem

- degradation in considerable derail.
The interested reader is referred to
that document for a mare detailed

discussion of environmental health.

Water Movement

Throughout the watershed
ecosystem, Howing water carries dis-
(;hal'gt's from ]1_u11laﬁ activities,
resuspends and transports sedi-
ments, and provides habitat for fish
and other biota. Understanding the
patterns of water movement there-
fore helps us to understand how pol-
lutants maove through, or
accumulate in, the watershed
Ceosysten,

Many factors influence the vol-
ume of water moving in the system,
and the speed at which it maves. In
the modern Metro watersheds,
water movement in rivers and crecks
is strongly influenced by rainfall and
snowmelt. The effects of rain and
snow occur not only through pre-
cipitation falling on the rivers, but

also through discharges of stormwa-
ter drained from streets and parking
lots. In the early days, the dirt roads

and small arca of settlement meant
that most rainfall filtered gradually
into the land surface, so that natural
surface and groundwater drainage
patterns remained largely
l.lnl:|‘l;]|1g(:ll. _In l_'l-ll: [l]lllJL'rl'l Llrhan—
ized watershed, most stormwater
flows and snowmelr are drained
away from roads and rooftops as
surface runoff, This runoff is divert-
eil 1O StOrm sewers. fﬂT' Hul)ﬁc(luunt
discharge to receiving waters. As a
result, much less water re-enters the
groundwater system through the
land surface. while much more
enters directly into rivers and the
lake. The reduction in groundwater
recharge'is of coneern in parts of the
watershed that rely on groundwater
as their supply of Water and where
the'guumlwnter Systems impacted
represent a significant source of

‘baseflow in streams. Groundwater

discharge, or seepage, zones alsa
form the hasis for a diversity of veg-
eration communities including
localized wetland ecosvstems.

In a heavy storm, rainwater

falling on hard surfaces is quickly

drained away to receiving watgrs.

Natural drainage patterng are there-

. fore replaced by much faster storm

flows. This causes river floading,
and rapid transport of street dirts
and pollutants to the aquatic envi-
ronment. In some areas, streams
have been diverted to sewers to
improve drainage and allow devel-
opment in areas that would other-
wise be wetlands. In others, stream
channels have been artificially lined

the shape of the shoreline itself..

natural or artificial structures. In

with concrete to control erosion or
otherwise channel lows; these
“channelized” streams typically have
much smbother stream beds, and
thus much faster lows, than are pre-
sent in nataral channels.

Warter movement along the
waterfront is influenced by many
factors, but pri_m-cirif}' by wind con-
ditions, seasonal temperatures, and

Water movements are as variable as
the weather conditions they reflect,
and the patterns observed one day
may be strikingly different on the
next. Generally speaking, however,

L water circulation along the water-

front is from east to west in the

summer and from west to east in the -
winter. Most areas along the shore

are protected from lake currents by

these areas, itis not unusual to find
slower water movements and accu-
mulations of finer sediments, and
with them higher concentrations of
pollutants, '
During the summer months,
warm air temperatures heat the sur-
face waters of the lake, while deeper
waters remain cool. In the winter, -~
ake surface”

the reverse is true: the
may be frozen while bottom waters
remain somewhat warmer. The dif-
ferent temperatures create lake lay-
ers with different densities, and thus
different mixing potential. An efflu-
ent discharged into cool, dense
waters may riot mix as effectively as
one entering warmer, less dense
Waters. "

75
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Toxic organic polluranes and heavy
metals such as copper and lead are

WATER QUALITY .

Surface and groundwater quabity s : .
, ' also present, sometimes ahove desir-
throughout the Metro Toronto ' .

: able levels, but their long-term

watersheds reflects the considerable ! i R

A - impact on fisheries is not well
human use of adjacent watershed =
& g understiod. g
lands. In older areas, close to river . ) -

. e ¢ " Near combined sewer overflows
mouths, pollutant concentrations s :
) . and storm sewer discharges, high
tend to be higher than in upland : : R Sy
N i ]E\"L."l."i I}l ]i'rl(:t{:l'l'&. are soanetmes 'J.lS\‘.‘l
arcas, mostly because of the dense e i _
B y . _ _ present. T hese saurces are strongly
population, the presence of sewage 2

treatment plants, and more numer-
ous combined sewer overflows.

influenced by rainfall conditions, so
instream bacterial levels are

o - abserved ta rise during a storm,
Water quality data from the r '

19805 shows that the rivers are often
turbid, or murky, and have high lev-
els of nutrients such as phosphorus
and nitrogen. These nutrients can
encoutrage nuisance weed and algae
growth, if suitable habitat is present.

gradually returning to normal once
the rain has stopped. It may take 24

be restored.

Water quality samples from the’
waterfront, not surprisingly, show
I : ; A strong linkages to river water quali-
T'his increased biological activity in T el

- ty. Bacteria and nutrients (phospho-
rus and nitrogen) are often above
desirable levels across the waterfront

turn causes an increase in demand -
for oxygen in the stream: In some
areas, for example in some locations : i _ ;
; 5 . area. Sewage treatment plant dis-
in the lower Humber River, night o ) )
o e . charges are the major contributors
time oxygen levels can drop below :
those needed to support fish life.
Fish life is also affected by toxic
discharges of ammonia, a natural

of nutrients, while storm sewers and
combined sewer overflows (whether
discharging to the waterfront direct-

; . - Iy ot via its tributary streams) con-
constituent of human sewage, and . : i ’
" . . tribute most of the bacteria,
chlorine, used to kill bacteria in g
. : : Phosphorus concentrations have
sewage treatment plant discharges. s ;
: e declined steadily over the past

to 48 hours tar normal conditions to

The RAP watersheds today

twenty vears and although they stll

exceed desirable levels in many loca-
tions, algae blooms and nuisance
aquatic weed growth are-seldom
ohserved along the modern water-
front. -

~T'he impacts ofhacterial conta-
mination are more serious and
immediate, Baching beach closures
are now cnfnnmnpiace in Toronto,
Gienerally speaking, beaches are
posted as unsafe for swimming when -
the l"llli'hht‘.l: of bacteria in'the water
redch a threshold level (in our area,
100 Escherischia coli organisms. per -
100 millilitres of water). Beach clo-
sures are also a problem in rural
areas of the watersheds, where the
Ministry of Environmentand
Inergy operates a program called
Clean Up Rural Beaches (CURB).
Many factors can influence the bac-
rerial leyvels observed on a particular

_day, including wave action, water

currents, combined sewer averflows;
storm sewer discharges, direct storm
runoff and warm temperatures..
Combined with varying sampling’
procedures and a change in the
standard used in recent years, it is
practically impossible to track

improvements or declines in water
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FIGURE 14: 1991 BEACH POSTINGS ALONG THE METRO WATERFRONT (A5 A PERCENTAGE. OF SWIMMING SEASON).



quality over the shorf—pcrm. Figure
16, however, indicates the serious-
ness of the beach posting problem
across the Metro waterfront, partic-
ularly in the Western Beaches area.
The Eastern Beaches have been
afforded some protection from the
Eastern Beaches Detention Tank
(see Box 14).

Flevated concentrations of
heavy metals and trace organic
compounds are also found in some
areas of the waterfront, particularly
nedar the river mouths, sewer and
sewa gé treatment plant discharges,
or areas where water circulation is
poor. Away from these sources,
water quality is generally good, and
improves with increasing distance
from the shore. In areas where water
circulation 1s restricted, for example
in Humber Bay and the Toronto
Inner Harbour, contaminant levels
are generally higher (see Figure 17),

“Routine monitoring of untreat-
ed lake water drawn from drinking
water intakes shows the oceasional
presence of mercury, barium, cop-
per, zinc and nickel at levels well
below drinking water objectives,

Traces of the pesticides lindane, -

atrazine and DD'T or-their break-
down products are also found on
rare occasions. No polyehlorinated ©
biphenyls (PCBs) or polynuclear
aromatic hydrocarbons (_I’AH 5) were

- detecred in untreated water supplies

atany loronto drinking water treat-
ment plant. Treated water supplies
are also of excellent quality,
although, again, trace quaﬁti ties of
certain heavy metals and organic
contaminants are occasionally
found. Rarely has treated drinking
water been found to exceed any
guidelines for organic or inorganic
substances; hm\-'cjvc.:r guidelines do
not exist for all the substances

found. As shown in Tableé 8 on pages. 3

82-83, the drinking water quality in
the Metro Toronto RAP area is not
mmpaired. -

Latke Sediments

Just as the parterns of water cir-
culation vary across the waterfront
areq, so do patterns of sediment
accumulation, and thus the levels
of pollutants associated with those
sediments, Major influences on

CHAPTER 6

sediment quality include discharges
from the sewage treatment plants -
into Ashbridge’s Bay and Humber

Bay, and from the Don and Humber

Rivers. As with water quality, sedi-
ment quality tends to be poorest

where water circulation is restricted,

such as in the Inner Harbour and
Humber Bay. By contrast; areas with
good water circulation, such as the
eastern portions of the waterfront,
have the cleanest sediments, while
the Outer Harbour shows zones of
modeérate contamination.
Comparison of observed sedi-
ment quality with new provincial
guidelines sugpests that the most
sensitive uses may be affected in
depositional-areas, but that severe
effects are only likely in a few loca-

tions in the Inner Harbour, and por-
tions of Ashbridge'’s Bay and
Humber Bay. Figure 18 shows the
distribution of sediment contamina-
tion across the waterfront area.

-
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FIGURE 18: “SEDIMENT CONTAMINATION, ACROSS THE METRO TORONTO WVATERFRONT

Aquatic Life
A healthy aquatic ecosystem
contains several types of organisms.,
Certain species are more pollution-~

tolerant than others, so systems that .

contain thase species and few others
suggest polluted conditions. The

particular species mix of each system

therefore provides important clues

" as to the health of the system and its
potental for recovery. .

Figure 19 illustrates a food webh
(made up of many interrelated food
chains) typical of aquatic environ-
ments such as the Metro Toronto
waterfront. At the base of a food
chain ére the floating algae or phyto-
plankion — microscopic plants sus-
pended in the water thac provide
food for tiny herbivarous aniimals.
These: tiny animals — the zoaplank-
ton — graze on the phytoplankton

-and therefore take up any toxins
present in the water or in phyto-

- plankton tissue. Since some toxins
cannot be easily elimipated from
body tissues, they gradually accumu-
late in the bodies of these prey
species until they are caten by the
next level in the food chiain, in this
case mainly fish, but also including

humans who eat fish and shellfish.
(']rg;anisms at the lower l'ev_elslin the
food chain must eat many zooplank-
ton organisms to survive, thus -

ingesting still larger doses ef accu- ;

mulated toxins. There may be sever-
al tiers in a food chain: minnows
feeding on zooplankton, perch feed-
ing on minnows, and trout feeding
on smaller fish. Fach level feeds on
the one below, receiving a concen-
trated dose of the accumulared pol-
Intant. At the top of a food chain are
humans or fish-eating birds, who
catch and eat the largest, oldest fish
such as salmon and trout, and with
them take up contaminants that
have accumulated progressively
through several teeding levels. What
may have been a dilute and innocu-
ous concentration of contaminants
in water or phytoplankton tissue can
be a significant health risk to a larg-
er arganism, ; ;

The aquatic food web also coh-
tains bottom dwelling detritus feed-
ers, generally classed as benhic
(bottonz dwelling) invertebrates.
Because they live in or on the sedi-

- ments, this group-of organisms can

be particularly valuable in assessing

The RAP watersheds today

the impact of pollution sources on

‘aquatic ecosystem health.

Historic records show that phy-
toplankton levels showed a gradual
inerease in number of organisins, -
coupled with a decrease in number.
of species, over the past 70 years.
Although conditions have improved
somewhat in tecent years, the
species mix still contains many types
that favour nutrient-enriched condi-
tions, particularly in the Inner
Harbour and where temperature
layers in the lake limit the disper-
sion of nutrients. Zooplankton stud-
ies show more stable znoplan.kton
populations, despite the introduc-

“tion of programs such as lake-wide

phosphaorus reduction initiatives and
fish stocking. Water movements
induced by wind and weather conch-
tions clearly have a strong influence
on the distribution of specilcs_
through the wﬂrg:'r' at any point in
time.

Benthic invertebrates, becanse

"they are less influenced by water

movements and lake-wide effects,
provide valuable insights into _
ecosystem impairment in the water-
front. Areas showing the highest
levels of contaminadon occur inside
Toronto Harbour, at Ashbridge’s
Bay. and in Humber Bay. Once
again; the Outer Harbour and
Fastern Headland areas are inter--
mediate in npparént impact. Deeper
waters off Humber Bav and the '
Toronto Islands contain communi-
ties maore typical of uncontaminated
environments,
Young-of-the-year fish studies
use small fish less than a year old —
usually minnow species — to assess
contaminant uptake in local areas.
The small size of these animals, and
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FiGURE 19: TyPical Acuanic Foon WER: TOXING TEND TO ACCUMULATE AT EACH LEVEL OF THE '

_ MINERAL NUTRIENTS

+ CHAIN (SOURCE: Grear Lakes, Great Legucy?. THE CONSERVATION FOUNDATION)

their limited movement, makes
them useful as indicators of the
presence of local pollution sources.
Data from 1977 to the present show
highest contaminant upt;ﬂw'tu be
'nccurring in Humber Bay, with the
lowest off Bluffers Park and in the
Rouge River. Residues of PCB,
DD, indane and chlordane have:
declined significantly in all areas
since the 1970s,

Contaminant levels in sport fish- |

have been monitored for almostc 30
vears in Ontario. Although humans
are still advised not to eat the larger

sizes of some fish 5;&.1:1'@5 taken from
the “Toronto waterfront because of
mércury, PCB and Mirex contami-
naton, Contaminant concentrations
in fish dssue have dropped dramat-
cally over the past ten vears, These
large fish travel long distances over
their lifespans, making it difficult to
separate the influence of local pollu-
tion sources from lake-wide effects.
Figure 20 illustrates declines in PCB
levels found in white suckers from
1975 to 1992,

CHAPTER 6

Fisheries Resources

“Tivo hundred years of human
activity have gready changed the
waterfront fish community. The
impacts have arisen from the com-

, bined effects of overfishing, habitat

destruction, and water pollution
from rural, industrial and urban

sources. At least 50 species of fish

_were present in thé harbour before

the arrival of European sectlers; at

least eleven more have been intro-

duced since then. By the end of the

19th century, Atlantic salmon was
extinct in the area, and muskellunge,
walleve and sturgeon were locally
extinct or rare, and lake tout, lake
herring and whitefish ﬁt}pﬂlﬂti(}ils

were considerably reduced. Native

fish populations have also been

aftected by the introduction of tor-
cign species, such as alewife, smel,
carp, salmon and rainbow tout. In
some cases, these exotic species were
introduced intentionally, in an effort
ta improve local fishing opportuni-
tigs; in athers, the introduction was

“accidental, but may nevertheless

have had fir-reaching im pacts on
the fish community. _

+ Owver the past decade, several
activities have helped to reverse the
decline of the fisheries. Reductions
mn pul],ut:m'r L‘lischﬂrg’cs from sewers
anil sewage treatment pl-.mt.t;. fish
stocking programs and fish habitat
protection and rehabilitation are
helping to offset losses in fish popu-
lations: Remnant cold water fish-
eries have heen protected in several
headwater streams and seasonal
migrations of coho and chinook
salmon, brown and rainbow trout
occur in hoth the Tlumber and the” -
Rouge Rivers. In some areas, small-

er streams such as Etobicoke Creek,
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: 1975-1992 Mean PCB. -

Mimico Creek and Highland Creek;
support a limited number of warm
water fish species, Figure 21 shows -
the number of fish species present in
different parts of the Metro RAP
area based on similar sampling

“efforts in eacharea.

River mouths and bays and
their associated wetland areas con-

tnue to prm-'idt' important spawn=
‘ing and rearing habitat for many-.

cool and warmwater species (such as
northern pike and bass). The

Humber Marshes and the Rouge
Marsh along with-the Toranto

Islands sustain native species despite |

numerous llTb';]Tl STresses.
Historically, open coast shore-

lines contained important coldwater

spawning beds but some of these

- have been degraded as a result of

shoreline alterations. (Iuhl\yntei‘
spawning beds have also been
degraded by water quality problems,
in particular increased sedimenta-
tion and algal blooms resulting from
high levels of phosphorus and nitro-
gen. Coldwater fishes such as trout
antl salmon are no longer self sus-
taining in our.area and are main- -
tained by stocking programs. Open
coast shorelines also support forage

fish (alewife, smelt), an imporeant -

food source for the coldwater fish-

T Eery.

Some fish species are present in
all parts of the Metro Toronto
waterfront, éven in the seriously
degraded Keating Channel at the
mouth of the Don River. These
areas support pollution tolerant
species such as white sucker and
carp.

.Tf}e RAP watersheds mdz:tjf ;

Birds

Although mmiich of thi original
marsh habitat has now been drained
or altered, areas of the Mewo -
Toronto waterfront and neighbour-
ing areas of the Lake Ontario shore- .

line remain important-for waterfowl

~ breeding, staging and overwinter-

ing.

Of particular importance is the
Fastern [Headland (also known as
Leslie Street Spit or Tommy

“Thompson- Park), which provides

breeding territory for more than 40
species of hirds, 1 néluding 5 colonial
nesting species, This site is also an
important staging area for migrating
birds and is part of one of the major
migrational corridors through the
Metro Region. In'total, 290 bird
species have been observed at
Tommy Thompson Park. (The fol-
lowing section “Fish and Wildlife
Habitat” eontains further informa-
tion about the history of the
Headland and its role:in providing
habitat.) ' o

" Among the most frequently
sighted bird species along the water-
front are Canada geese, whose'large
numbers and aggressive behaviour
now pose a nuisance in many public
areas. The porential for water quali-
tv impacts of faecal material from
these large birds, and from the

- roughly one hundred thousand ring-

billed gulls that breed in the area is
a-matter of some concern: The lim--
ited data available suggest that
impacts on bathing beaches are
probably small, but further research
would be required to determine the
importanee of this pollution source,
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FIGURE 224: FisH HABITAT-ALONG THE METRC WATERFRONT (From: METRO WATERFRONT ENVIRONMENTAL STUDY, 1992)

As top predators, fish-eating

birds are especially vulnerable to the

effects of toxins that have accumu-

lated through the food chain,

Concentrated levels of pesticides

- such as dieldrin and DD'T" have
been linked to eggshell thinning and
related reprodictive failure in her-
ring gulls, for example. Congenital
abnormalities have also been
observed in fish-eating birds from
Lake Ontario, although the inci-

_dence rates for most species have
shown a marked decrease since the
early 1970s.

Fish and Wildlife Habitat
The watershed and waterfront
areas contain much habitacthat has

“been altered or degraded from its
" natural condition. In upper water-

shed areas, agricultural activities
have led to widespread clearance of
the forest and drainage of wetland -
areas. Some forest and marshland
habitat remains, and many opportu-
nities exist for protecting and restor-
ing potential habitat sites.

I the lower watersheds, urban
influences have been mare impor-
tant-than agricultural impacts, at
least in the last hundred years. One
of the most-important impacts has
been fragmentation of natural

stream valley habitats that once pro-
vided corridors for wildlife m ow.;-'
ments. Recently, the Metropolitan
Toronto and Region Conservation
Authority (MTRCA) introduced a
Valley and Stream Corridor
Management Program, designed to
restore the habitat and continuity of
Metro Toronto’s river valley sys-
tems. i .
Aquatic habitat has also suffered
degradation and destruction
throughout the watﬁcrshtds and
waterfront. In many areas, naturally

,oceurring marshes have been

drained and filled to support devel-
“opment or farming. River sands and

gravels, important spawning habitat
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FicUre 228: AGQUATIC BIRD HABITAT ALONG THE METRO WATERFRGNT {FROM:

METRO WATERFRONT ErvIRONMENTAL STUDY, 1992)
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" far some fish species, have been
coated with finer sediments from
construction acrivities, stormwater
flows, and similar sources. MTRCA
and the Ontario Ministry of Narural
Reésources have several programs
(eg. Fishways, aquatic hahitat inven-
tories, (:omrnurijh; Fisheries

Involvement Program) geared to
habitat restoration, in both terrestri-
al and aquadic systems. Groups such

-as the Don Watershed Task Force,
Save the Rouge Valley System, and -
Action to Restore a Clean Humber
are tackling habitat issues through-
out particular watershed syseerhs.

Some-relatively narural habitat
areas remain. The Rouge Marsh and
the Toronto Islands habirats are”
examples of such natural areas, as
are some areas of the Scarborough
Bluffs and the deep water habitat off
East Point, Figure 22 shows existing
and potential _ﬁsh and aquatic bird
habitat along the Metro waterfront..
Headwater areas such as the Albion

Tanie 8: JC USE IMPAIRMENTS IN THE METRC TORONTG AND REGION RAP AReA

Restricrions on fish or wildlife consumption I

Hills, located in the Oak Ridges
Moraine, have large continuous

-traets of forest and high quality”

streams. These areas provide a
diversity of habirar and wildlife, hav-
ing received limited human impact

-relative to other parts of the water-
“shed.

New habitat has also been cre-
ated in the waterfront area, One of
the most important of such areas is
the Toronto Fastern Headland
(Tommy Thompson Park). The
Headland 1s an artficial structure:

 camposed of material excavated |

from area construction sites. It was
begun in the late 1930s with the .

“purpose of creating an Quter

Harbour for commerdial shipping
purposes, and also to provide a dis-
pfﬁ&l site for fill during one of the
city’s fastest periods of growth.
Although it was not eriginally envi-
sioned as a'wildlife refuge, it has
proved highly attractive to numer-

ous species of birds and mammals,

“ The RAP watersheds today L

some of them rare. The Eastern
Headland provides mmportant nest-

ing space and a migration stop over

for wide variety of birds. The area
supports nesting-colonies of com-
lTJDfl tc]_'rl.,_"i, Ll()u I:]IL’.-('T{:STt{{ 6 )i
morants, black-crowned
night-herons and herring gulls
along with a large ring-billed gull
population. The Headland also sup-
porTts at least 17 species of mammals.
including red fox, beaver, coyore,

- mink, raccoon and muskrat.

Tmpaived Uses

Table 8 provides a summary of

o the state of the environment across

the Metra RAP aréa based on the 14

- beneficial water uses that may he

endangered or impaired as defined
in the Great Lakes Water Quality
Agreement. It is the restoration of
these uses, throu gh the clean-up of
the area, which will restore a healthy
aquatic ecosystem,

Local and lake-wide influences have led to contamina-
ton of tissues with mercury, PCB and Mirex;
consumption restricted '

Tainting of fish and wildlife flavour

NI No reports of tainting

1

Degradation of fish and wildlife populations |

Historic degradation and loss of species dating back to
the 1800s, continued impact from urhanized area today
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Fish tumours or other deformites RFA Recent studies are limited in scope; while tumours are
occasionally found in sampling programs, their signifi-
y cance and cause is unknown (may be local or lake-wide
effects); tests of the Main STP efftuent have shown it
to be non-mutigenic
Bird or animal deforniities or reproductive * RFA Reproductive rates of several species are normal;
problems ' ) - incidence of deformities and pesticide residues in gulls’
egpes have declined
Degradation of benthos 1 High densities of pollution-tolerant species (some
(bottom dwelling invertebrates) improvenient noted recently); benthos accumulate
: metals and organics and may transmit them up the
- food chain - '
Restrictions on dredging activities I Sediments in most bays exceed-disposal guidelines; -
dredging subject to environmental assessment in the
: past and probably in future | '
Eutrophication (nuisance algae blooms) I Phosphorus often exceeds desirable levels; algal and .~
' i weed problems limited to western beaches
Restrictions on drinking water consumption NI No restrictions, based on current monthly sampling
s ' for 160 parameters; no reported taste or odour problems
Beach closings 1 Frequent beach closings as a result of stormwater-
' and combined sewer overflow-related hacterial
- : contamination
Degradation of aesthetics I Debris and litter reduce aesthetic value; turbidity a
' “problem near river mouths and lakefilling operations; -
weed growth a concern in western arca
Added costs to agriculture or industry. NI No evidence of impairment ~ ~ . -
Degradation of phytoplankton and . . RFA Communities iffected hy lakewide factors, water
zooplankton populations cirenladon and pollution; significance of local sources
. . unknown
Laoss of fish and wildlife habitat L Historic and continuing loss of habitat; contamination

of existing or newly created habitats a concern
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SOURCES OF POLLUTION

There are many ways that pollution®

gets to the lake and it mibutary

streams. The most important of

these are: c Bl |

*  contaminated urban and rural
stormwater runoff, either

directdy overland or through the

storm sewer system,
*  combined sewer overflows, and
* contaminated discharges from
sewage treatiment plants, '
‘Other pathways inelude:
* direct fallour from air,
®  resuspension of contaminated
. : sediments, and

*  lakewide sources.

At present, there are no direct
discharges of industrial wastewaters
to the lake or rivers in the RAP area,
Although many industries operate
within the boundaries of the water-
shed, all of them discharge wastes
through the municipal sanitary and
combined sewer SPSLEIIS. Thg‘ﬁt
“indirect” pollution sources are
important contributors of heavy

metals and trace organie substances

to municipal sewage. Sewage treat-

ment plants are not designed to
remove these so-called “priority
pollutants,” which can therefore
pass through the treatment process:
and be discharged with effluents

The RAP u-‘anl?rs‘}fwds mlder.f_}*

Nt receiving waters. Combined

sewer overflows and storm sewer
discharges can also contribute
industrial chemicals'to the water-
front, although these sources are
thought to be much smaller than
loads fram the treatment plants and
the rivers. Houschold-hazardous.

© wastes — waste solvents, paints,

; Ch‘anin_g fluids and similar materials

also enter receiving waters via the

sanitary and combined sewer sys-

tems.

Figure 23 shows the relative
contribution of watersheds: sewa ge
treatment plants; and storm and

combined sewers to the Memro
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waterfront for four typical pollu-
tants. Althaugh the importance of
these various sources differs by pol-
lutant, several imporrant patterns
are apparent. i :

First, watershed contributions
are the largest component of the
total loads for suspended solids.
V\":ltcré;hed'lmdinws are dépendent -
on the size of the watershed and the
amount of human activity in the
area. For example, while the

Humber delivers over twice as many -

solids to the waterfront than the’
Dan, itis also over twice the size of
the Don warershed. .
Loadings of phosphorus to the

waterfront are dominated by the
discharges from the sewage treat-
‘ment plants. As ExpeLted these
parameters are more related to
municipal sewer use, and thusa
greater fraction of the load is deliv-
ered through the sewage treatment
plants. ' '

_ Loadings of lead and dieldrin
(a trace organic contaminant) are
l.lwstl}-' atl‘[fl')utahle to the larger
and more developed watersheds and
the sewage treatment plants. These
contaminants are associated with
heavy human activity and enter the

environment thre rug]j several path- .

ways. .
r[hu., loading of pollutants from

waterf_r(mt storm and combined

sewers illustrates the significant

impact of this highly developed area.

Although this area is much smaller
- than thé Rouge Watershed, it deliv-

ers an.eqpivalcnt or greater load of

pollution ta the waterfront.

Several warershed studies with-
in the Toronte area, including the
Strategy For Improvement of Don
River Water Quality (see Box 15)
have examined pollutant loadings

W llhll'l. th(., W "l[l.,l"\]'l{_d

Figure 24 shows how ]nulmgﬁ

to the Don River are affecred by

rainfall conditions. In both sections
of the watershed, pollutant loading
is highest during larger storm
events. The heavily urbanized lower
Don watershed prmlu&cs signifi-
cantly higher pollutant loads than
the upper Don watershed. Urban -
runoff from the Don River water-
shed is 2 major contributot of sus-
pended solids, lead and other
contaminants. High faccal coliform
loadings in the lower Don are also a
result of combined sewers overflows,
particularly in larger storm events.

As noted earlier, the majority of
thie in Fnrumuon presented in this
chapter was drawn from the RAP
Stage 1 Report: Envivonisental

Conditisns and Problem Defonition.

Deérnailed technical studies to update
‘information in the Stage | Report

have been underway for some time.

CHAPTER 6

Several technical reparts have been

completed and incluile:

» Dyy Weather Discharges to the
Metropotitan Toromty Wiaterfront

' Metro Toronto Waterfromt Aguatic

Habitat Rebabilization
*  Partial Characterization of the
Metropotitan Toronto Nearspore

- Aguatic Enzgivonment: 4 G.LS

Approach

¢ Lronto Main C,fzmge Fnaﬂfm'm

Plant MISA Pilot Study:Site
. Stucly Component Report: Water
Quality.
These reports can be obtained
from the Metro Toronto and chﬁ' on
RAP office. The RAP is also leading

the development of an update to the
Stage 1 Report, ta provide an

update on the status of the environ-
ment ¢ and provide a more 111tegr.1ted
analysis nfet.m_\, sten health. The
report, which will provide: technical
support to this plan, is expected to
be completed within the next year.

'
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RAP Team

Chair: David Crump
Ontario Ministry of F?:wrrmmmr
and E}m-q)

Jim Ashman

Ontaiio Ministry of Envivonment
and Fuergy

James Barker |

Ontario Ministry Q}‘ ;\wmmf
Remm'fﬁ g

Suzanne Barret/ Tt ony Wagner

" Waterfront Regeneration Trust

Moyra Haney
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Despartmieni of Public Works and the
Environinent

Steven Klose

Ontario Ministry of Envivoement
and Energy

Peg Lush
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Michael Mansfield

City of, Etobicoke

Warles Department

Craig Mather
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Steven Klose
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and Energy
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Sector
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‘Susan Sang
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Dan Taylor
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Michael White
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Sector
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Chair: Bill Saundercook
Ciry of York Coitncil

Joan King - :
Metro Toronto Council

 Steve Fllis

City of Torenro Council
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City of Scarborough Couper!

Lorna Krawchuk
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-John Filion
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. Margaret Brimell
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Chair: Steven Klose
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und Energy
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" Uity of Etobicoke
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Departmicnt of Public Works and the
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Kim Choo-Ying -

Borough of East York

Wowdks anmd Environment Department
Joe.D'Abramo

City of Torento

Planning and Development
Department

- Works Department
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Planning Department -
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Health Department
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Planning Department
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* ost of the actions listed in Chapter 3 appeared originally in the

{}w.ﬁ Discassion Paper on Remedial Options. The Ljpﬁbns have
u-ndel"gnln__e considerable review as a result of workshops and written 0_;‘ verbal
{:tﬁrﬁme-nts received, The r't:s_ults of two m aipr reviews were contained inthe
?T:*r{;'r?.il?gd Advisory Commeittee Synopsis and thc Public Advasory Committee Revrew.
Further information on specific actions may be obtained by referring wo the.
sections ih-dica'rg:d in the following documents. Page numbers are lilsted in| |
brackets. | i
I Met;‘u Toronto & Region Remedial Action Plan, Draft Discusstan P;zprr 0
Remedial Oﬁr.fa;:;:;, Septemiber 1988, |
2: 'Erb‘m'mlx' Adi'i:m:ly Committee Synopsis
3. Public Adt'ism:v Conrmitree Review
4. MTRCA/MNR Rewrite of Options 4 1.4, 5.4 1', Z 3,'4
These reports are available from the Metro -']i:]m.ﬁtu and Region RAP

" Office.”
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STORMWATER

L Improve Industrial/Commercial/ Institutional (ICT)
‘Best Management Practices (BMPs) )

Seet. 3.1.3

" 3-16—3-23]

Sect. 3.1.3
" 13537]

Sect. 3.1.3
[16,29—30)]

| Bent. 312

Sect. 3.1.2

2. Improve.Spills Response and Prevention” Sect. 3.1.2 i

- ' ' [3-9—3-15] | [33—35]. | [29—30) -
3. Improve Controls on Agricultural Practices Sect. 3.3.1 1' Seet, 3.3.1. | Sered 3l
: ' ; [3-30-3-40] | &4.1.5 [31—32]

& 4.15 (39—42)
| [4-25—4-34]

4. Reduce Sediment from Construction Activities Seet. 4.1.3 Sect. 4.1.3 Seer. 4.1.3

' ' ' [4-14] 51 [10,17,35]
5, Trace aﬁd Disconnect Industrial/Commércial/ Sect, 3.1.1 Sect. 3.1,1 |-Sect. 3.1.1°
Institntional (ICT) Cross Connections -« - (3-1—3-9] | [32—33 [28—29]

6. Trace and Disconnect Residential Cross Connections

Seéet. 2.2.2

Sect, 2.2.2

Seet. 2.2.2

[2-50—2-63] [28] [25—26]
8 ("‘omtruct Pilot ‘:tumm ater Ponds and Dmdnp ) Sect. 4.3,2 Sect, 4.3.2
Dﬁblgﬂ Criteria [4-80—4-88] [H—41]
8. Create Wetlands for Treating Stormwater Sect. 4.3.2:
: = = ' [17,40]
2, Improve Frosion Coritrol to Reduce Sedi_men.t Sect. 4.1'4 | Sect. .14 | Sect. 414 | Sect. 4.14
; [4-19—4-25] | [46—47] | [34-35] [1—s8]
10. Imprt-;:.\'e Cateh |335r1'n Desi an and Cl_can:ing Prar-:ticcs Seet. 4.1.1 S;;cf.' 4.1.1 Sect. 41 I. !
v E [4-2—4-9] [42—43] . | [3435]

| 11 Ensuré Proper Handling of. (,ontammante ar:
Snow Disposal Sites

Sect. 4.1.1
[17,34—35]




How to find move information on specific actions

COMBINED SEWER SYSTEMS

APPENDIX B

12. Reduce and _\-’irtual!y Fliminate Combined Sewer
Overflows (CSOs) to Receiving Waters

" Sect, 2.2.1
2-40—2-49]

Sect. 2.2.1
(27—28)

Sect. 2.2.1.
[25]

13. Construct the Fastern Beaches Detention Tank
{Phase 2) 2

Seet. 1.1.1
[1-3—1-6]

Bect, 1.1.11-

[17—18]

Séct. 1.1.1
201

I4. Cnnstruct-t];u-K&&:]e Truﬁk Relief Sewer

Sect: 1.2.1E
[1-9—1-14]

Sect. 1.2.1E

[19—20]

Sect. 1.2.1
[_-—”]

SANItAm' SYSTEM

15. Use Mumcipal ‘Sewer Use By-Laws to. Reduce

Sect. 2.2.3

Sect. 2.2.3

Sect. 2.2.3 -

Contaminant Loadings [2-64—2-75] | [30=32] [26—27]
16. Improve Houschold, Ha;ardnus “astci LHHV{) Sect. 3.2.1 | Sect.32.1 Sect. 3.2
Programs - ) 3-23—3-29] | [37—39] | [30—31]
17. Improve Main Sewage “Ireatment Plant Sect. 2.1.1 Seer. 2.1.1 Sect. 2.1.1
| | 2-4—2-20] | [25—27]- | [7.23—24]
18. Improve Humber Sewagt‘; Treatment Hlant Sect. 2.1.2 ch:(.'c 212 Sect. 2.1.2
' ' [2-21—2-27] - - [25—27]

[7,24]

19. Improve Highland Creek Sewage “[rearment Plant

Sect. 2.1.3

Sect. 2.1.3

Sect. 2.1.3

[2-27—2-34] | [25—27) 7.24]
20. Improve North Toronto Treatment Plant Sect; 2.1.4 | Sect.2.1.4. Ser:t..._?... 1.4
' [2-34—239] | [25-27] 7,24]
HaABITAT
i1, Protect and Restore-Fish_aﬁd Wildlife I-labitaf_ - Sect. 5.4.3 .
Epucation/NGO
22, Establish and Fund a Continuing C()Im'municar_iuns - Sect, 5.1.1 Sect. 5.1.1
‘| Plan & B35 [42]
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How to find more information on specific actions

23, Iistablish a Resource Centre on Water Quality Issues Sect. 5.1.2 Sect. 5.1.2
' ; ' [5-7—5-10] [43]
24, Ensure Metro Area Public Pm'l‘.iciparinn n Sect. f.l.] 1 Sect. 6.1.1
Other RAPs [6:2—6-4] " [46]
25, Promote Awareness/Participation in Lake Ontario ° Sect. 6.2.1 - Sect. 6.2.1
[6-8—6-13]

| Toxics Management Plan (LOTMP)

. [47)

26, Promote Education on Water Conservation and

Seet, 3.2-

Other Water Issues [30—31]"
27, Promote Education on the Use of -Fertilizers_ and Sect. 3
-| Pestcides [27—28]

28. Provide Support to Non-Government Organization

Sect. 5.2.1

Séer, 5.2:1

Scet, 5.4.2

Strategy for Abatement (MISA) Regulations

75] & 7.2.1
[7-25—7-26]

(NGOs) [§-12—5-15] [43] & Sect.
& 53.1(5- 1531 {12.44]
16—5-22] & & 5.3.2.
5.3.2[5-22] [13,44]
29. Promote Public Involvé-ment n Sedil_nent Sect. 5.4.1 &
Reduction Projects ©5.4.2
| Laws/PoLicy
-1 30. Fllhalize and Implement Provincial Lakefill Policy Seet. 1427 [ Sect. 1.4.2 Sect. 1.4
' " =, [1-39—1-44) | [22—23] [21]
31. Update Policy on Disposal of Dredged Material Sect, 1.4:3 Sect, 143 Sect. 14
x ' [1-44—1-47] |  [23—24] [21]
32. Continue Programs for Quality Control of Fill Material  Secr. 1.4.1 | Sect. 4.1 Sect. 1.4
© | TI81—1-39, | . Ro—27] [21]
33, Develop Strategy for Dealing vs;'ith_ Contaminated Sect. 1.4.4 | Sect. L.4.4 Sect, 1.4
Sediments [1-47—1-52] | [29—25] [21] ;
34. Finalize and Tmplement Mun_ic-ipaHn{!ustrial Sect. 2.3 [2- Sect, 2.3

[27), &7

[49—50] .
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35, Develop a Stormwater Program sect. 4:3.4 Sect. 4.3.1
(Policy, Guideline, Manual) 14-71—4-80] [40]
Seet. 4.3.4 Sect. 4.3.4

36. Develop.an Implementation Strategy for Stormwater

Quality Program b [+-92—4-104] [41]
37. Develop Stricter Regulations on Pesticides Use Seet:3
' ' [27—28]
38. Implement Full Cost Pri L;ing for Water Sect 3.2
[30-31]
39. Promote Legislation to Ensure Safety 'of Drinking - Sect. 6
Tater o ' ' [46] -

PLANNING

40. Promote the RAP Goals through Support of
Regional Planning Initiatives

Sect, 6.4.1
[6-21—6-28]

Section 6.4.1
(14,4748

41, Include Watershed Perspective in Planning Processes

Seets App.A

Sect. App. A

Sect. App. A

[A-1—A-7] 49-51] [50]
ResearcH/MONITORING
42. Continue Environmental M uﬁimn'ng Programs and
Integrate Results
43. Complete Studies of Toxic Contaminant Sources and Sect. 7.1.1
Biomoniroring J ) [7-4—7-8] &

7.1.41(7-
14—7-16]

44, Complete Fate a.nd.'l'ranspurt Modelling Study

Sect, 7.1.2 ¢
[7-8—7-11]

45. Initiate Waterfronr Sediment Study

-Sect. Falz3
[7-11—7-14]

46. Continue Long-term Fish Community Monitoring

Sect. 7.1.6 |
(7-19—7-22]

]
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47. Complete Main Sewage Treatment Plant (STP)
Municipal-Industrial erateqv fﬂr ;\hatemenr (MISA)
Pilot Site Study

Hozw to find more information on specific actions

CSect. 7.2.2

 [7-26—3-271

Contamination of Wastewater

48. Continue Development of Contaminant Residue in - Sect. 7.2.3 -

Biota (CRAB) Guidcl_i'nes and Provincial Water Quality [7-27—7-29]

Objectives (PWQOs) & 724
[7-29—7-30]

49. Assess Problems ﬂmsmg from Deep Well Disposal, Sect. 3
Landfills and TTazardous V\’a:ste Sites [27-28]
50. Investigate Methods of Reduca ng LJ:.e of. Sndmm I Seer. 4.1.1

Chloride  34-35]
51. Establish Design Standards for -Roads;r’Paricii_ig Areas Sect. 4.1.3
for Runoff Quality Control ' B5—37]
52.Encourage Research on Protection and Rehabilitation Sect. 5.4

“of Aquatic Habirtats [45]
53. Investigaté Methods to Reduce/Eliminate Viral Sect. 7

[69—70)




Meeting the RAP gozzfs

‘he actions descibed in Chapter 3 are designed to meet the goals of

It]w RAP. The f(lHnwing table iﬂ(’]it_‘.:-l tes which g_()a{(?s} are met hy'
each of the réénlﬁmcndcd :ﬁ:rion.«;. Only those goals which indicate a speeific
énd-point {Lg improved stormwater quality) are listed in this table. Goals that
indicate how to carry out the plan f::g. using an ecosystem approach) have not
been included. Due to épacc restrictions only the letters from the goals are
inchuded in the table. Key words from the gmls are listed below and a com-

plete listing of the RAP goals appears in Box | (pages 5-6).

2a) indigenous fishes returned to area
2b) - fish and wildlife habitat protected/created
" 2¢) wetlands protected/ereated
2d) fish 53 fe to eat
2¢) beaches safe FﬁrﬁWimnling
2f) drinking water safe ;
2g) aesthetics quality of area improved
2h) opportunities to observe heal thy ecosystem provided
21) no hazardous debris in water
3a) good stormwater quality
ib) combined sewers virtually eliminated
3c) .ml) adverse impacts from sewage plant ci:ﬂucnrs
§)  waterway/waterfront access improved
6) sediment quality improved
7). lakefilling restricted
8) no adverse impacts from local air

10) navigable waters

APPENDIX C
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zWeet{?z;g the RA P goals

LEGEND

Strongly Helps to Achieve Goal

Helps Somewhat to Achieve Goal

STORMWATER AcﬁON\GoM[s] ADDRESSED

. hnpr-clw-e TCT Best ?\-’Taﬁagemem Practices

7. Ihlpr’m'& Spills Response and Prevention - | #

3. Improve Controls on Agricultural
Practices

Feifp

| 4. Reduce Sediment from Construction
Activities

§. Trace and Disconnect ICI Cross
Connections

6. Trace and Disconnect Residential Cross
Cannections

7. Construct Pilot Stormwater Ponds and |

Develop Design Criteria

8. Creare Wetlands for Treating
Stormwater

9, Improve Erosion Control to Reduce
Sediment

2

3a| 38| 3¢

2 (20| 2| 2¢ | 26 |24

10

Ssed - S

shemtd

itihe

10. ﬂnprgvé Catchbasin Design and
Cleaning Practices

11. Ensure Proper Handling of -
Contaminants at Snow Disposal Sites

COMBINED SEWER SYSTEM ACTION\
GoaL(s) ADDRESSED

| 12. Reduce and Virtually Eliminate C5Os
to Receiving Waters '

Ll
1n 7l

13. Construct the Eastern Beaches
Detention Tank (Phase 2)

14. Coﬁstrq;':t the Keele Trunk Relief Sewer




Meeting the RAP goals

APPENDIX C

SANITARY System ActioN\GoOAL(s)
ADDRESSED -

2

3A

3e|3| 5

15. Use Municipal Sewer Use By-Laws to
Reduce Contaminant Loadings

16. Improve Househaold H:ﬁ;arduus Wiastes
Programs )

17. Improve Main Sewage Treatment Plant

T

B

18: Improve Humber -S_cwage “Freatment
Plant

19. Improve Highland Creek Sewage
Treatment Plant '

20. ]mprdve.Nurth Toronto Sewaype

LOTMP

26. Promote Education on Water
Conservation and other Water Issues

27. Promote Education on Proper Use of
Fertilizer and Pesticides '

Treatment Plant b :
- i ?;‘.b,‘ o8 t==il
HARITAT ACTION\GOAL(S) ADDRESSED
21. Protect and Restare Fish and Wildlife
Habitat .
Epucanion/NGO Action\GoaAL(s)
ADDRESSED - _ :
p . N i T i R = =
22. Establish and Fund a Continuing ..%‘r -
Communications Plan =
23, Establish a Resource Centre on Water
-Qua[ity Issues ) hi =
24, Ensure Metro Area Public Participation .
in Other RAPs )
25. Encourage Awareness/Participation in 1
) e
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 Meeting the RAP goals

Epucanion/NGO AqloH\Goutsl
ADDRESSED (CONTINUED) .

28. Provide Support to Non-Government
Organizations

'|.29. Promote Public Involvement in
Sediment Reduction Projects

Laws/Pouicy Actions\GoAL{s) ADDRESSED

|| 30, Finalize and Implement Provineial
| Lakefill Policy

31. Update Palicy on D::.pm.al of Dredged’
M.lten:ll - B :

24|28t 2¢c| 20

2

2F (26 (20| 21

34| 3

I|[5]|6

10

.32, Continue Programs for Qrmllty Control
of Fill Material

33. Develop Strategy for Dealing-with
Contaminated Sediments’

34. Finalize and Ilnpleﬁent MISA
Regulations for All Sectors

35. Develop a Stormwater Program -
(Policy/Guideline/Manual)

| 36. quvelop an Implementation -Stratcgy
for Stormwater Quality Program

37. Develop Stricter Regulations on
Pesticides Use :

| 38. Implement Full Cost Pricing.for Water

39. Promote Legislation to Emaure Saﬁ:tv
of Drinking Water




-.:%-w
’lererz ng the RAP goals

APPENDIX C

' PLANNING AcTION\GOAL(S) ADDRESSED

40. Promate the RAP Goals through
Support of Regional Planning Initiatives

41. Include Watershed Perspectives in
Planning Processes

- MONITORING / RESEARCH Ar:non\GOAL(s)
ADDRESSED

42. Continue Environmental Monitoring
Programs and Integrate Results:

43. Complet& Studies of Toxic Contaminant
| Sources and Biomonitoring

4. Complete Fate and Trant;port Modellmg
Study

45, Initiate Wa tﬂrfmnt bedlmem Study

46. Continue Loﬁg—Term Fish Mnnitoring
-along WE;tErant

47. anpletL Main § [P MISA Pilot Site
Study

48. Contnue Development of CRAB
Guidelines and PWQOs

49. Assess Problems Arising from Decp
- Well D:sposais Landfills and Hazardous
Waste Sites

50. Investigate Methods of Reducing Use
of Sodium Chloride

$1. Establish Design Standards for Roads/
Parking Areas for Runoff Quality Control

52, 'Ehcouragc Research on Protection and
Rehabilitation of Aquatic Habitats

53. [nvestigate Methods to Reduce/Eliminate|

Viral Contamination of Wastewater
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Ongoing actions

he following is only a partial listing of ongﬁ)ing water quality improve-

ment projects that are occurring wi thin the Metro Toronto and Region
RAP arca. This excerpt is based on the Metro Toronto and Region RAP Witer
Quality Insprovement Projects document, June 8th, 1993. This decument lists
innovative water quality, initiatives and ongoing actvities and culminated in an
information exchange for the public and agency répresehta'tivés on June 8th,
1993, : ; ;

STORMWATER

Fazm RAP Demonstration/Livestock Access (Metro Toronto and Regron
Conservation Authority) '

A remedial plan for a livestock farm in the City of Vaughan will integrate
soil, crop, livestock and water m'zmagemcnt. issues, reduce bacterial and nueri-
ent loadings to Cold Creek and increase public education and awareness.
Remedial measures will include livestock access restriction to Cold Creek and
revegetation of the watercourse, Water quality will be monitored rhrr.mghuut
the duration of the project. ) :

Trace and Disconnect of Hlegal Connections (Metro Toronto)

Remediation of chemical contamination from priority storm outfalls, iden-
tified in the 1983 Toronto Area Water Management System (TAW.M.S.), is

* _in progress. Remedial actions up to and including 1989 on the Humber River

have ehiminated 26 out of 30 priority storm outfalls originally identified as dis-
charging chemical contaminants. Remedial actions on the Don River have
eliminated 15 out of the 31 storm outfalls ident_iﬁed as discharging chemical
contaminants by the 1984 TA.W.M.S.

Contaminated Sediment Removal and Treatment Technalogy Demonstration
(Environment Canada) '

A sediment removal and treatment demonstration project for the inner
harbour of the Parliament Street Slip is complete. Soil was removed using a
dredging bucker and “washed” using the Toronto Harbour Commissioners’
soil tréatment faciiit}’. Treatment of the sediment consisted of a washing step,
metal removal step, and a biological treatment step for organic contaminants.
The treated sediment was disposed of at the Toronte Harbour Commissioners’
confined disposal fa cilitj'. .



‘Ongoing actions

Daowaspout Disconnection (Toronta)

,r'si I,'I(_)“f'nsp(]llt (Ii:ic(,}l'l]'lectiﬂn -
pilot project for residents along
Heward Avenue was completed with
49% of all properties having their
downspouts disconnected from the
private drain and discharged to the
surface. This pilot project will have
a positive impact on the pollution
loadings from the sewer system on
Lake Ontario. A second larger
downspout disconngction pilot pro-
ject is underway for 1049 residential
properties in the Qucen Street Fast
area.

COMBINED SEWERS

Sewer Separation (Scavborough, City
of York, East York)

“The Cities of Scarborough,
‘Toronto and York, and the Borough
of East York have ongoing sewer
separation programs, As of 1990, the
percentage of separated sewers for
the municipalities were: City of
Toronto, 70%; Scarborough, 70%;
Borough of East York, 65%:; and,
the City of York, 45%.

Eastern Beaches Detention Tiank —

Phise IT (Torento)

"The initial phase of the Eastern
Beaches Detention Tank project
involved the installation of a tank to
collect discharges from several
storm sewers and one combined
sewer overflow on the western por-
tion of the eastern beaches. The
detention tank is providing a degree
of protection to the Woodbine and
Beaches Park heaches by maintain-
ing low bacterial densities. The con-
struction of a second, larger

. detention tank is preposed to fur-

ther protect the Eastern Beaches in
maintaining low bacterial densities.

Sewer System Master Plan and
Combined Sewer Overflow (CS0)
Tuennel (Toronto)

A sewer system master plan is
being developed for the City of
"lofonto to improve the water quali-
ty of the City's waterfront and the
Don and Himber Rivers. The plan
includes the virtual elimination of

combined sewer overflows (CSOs)

and consideration of control and
treatment of stormwater runoff.
The City’s preferred solution for the
contral of CSOs and stormwater in
the Eastern Beaches, is to i:unsl-ruct'
a deep tunnel with a pumping sta-
tion and forcemain, to the Main
Sewage Treatment Plant.

SANITARY SEWER SYSTEM E

Keel Street Trunk Relief Sewer

(Metro Toronto)

The planning for a new trunk
relief sewer system for the Humber
and Black Creek sewersheds using a
class environmental assessment
(schedule c) has been completed.
The additional capacity will provide
for future L|L‘\*Clrfpm_unt and on-line
detention for combined sewer over-
flows.

- Housekold Hazardous Waste

Program (Metro Toranio) .

Metro Works established a col-
lection system in 19860 to encourage
households to safely dispose of
household hazardous wastes; such
as,' batteries, paints and pharmaceu-

APPENDIX D

ticals. Residents can either drop off
their wastes at permanent depots or
if they are within Metropolitan
Toronto or they can have their
wastes picked up by a “toxics raxi.”
In 1989 the two programs collected
213 tonnes of household hazardous

waste.

HABITAT

Waterfront Habitat Rebabilitation
Projects (Metre Toronto and Region
Conservarion Authority)

Nartural fish and wildlife hahi-
tats are being created at five sites
alrmg the f\"let_rc_:l Toronto
Waterfront. A wetland creation and
estuary rehabilitation project 15 in
progress at Mimico Creek, a north-

ern pike spawning habitat project is

in progress at the Toronto Islands
(trout pond), a fish recf is being cre-
ated at Ashbridge’s Bay Park and |
Bluffers Park (boat basin), and a
wetland is being created at Bluffers
Park (west embayment).
Revegetation and enhrancement-of
existing vegetation will be a compo-
nent of all of the habitat projécts.

Various Projects (Non-Governnwent
Organizations)

;\(fan}’ NON-governmen tal orga-

nizations exist which are involved in

rehabilitating and remediating
streams and habitats. The Action to
Restore a Clean Humber organiza-
tion is involved in remedial works
that are targeted at restoring and
maintaining a clean Humber River
and enhancing the ecological value
of the watershed. Since 1990, pro-
jects have included stream clean-ups

103



APPENDIX D

(3 dump trucks and 200 shopping
charts in 1990), shrub and tree .
plantings (2,500 trees and shrubs

and 300 wildflowers as of fall 1991),

and erosion control projects includ-
ing the installation of rip-rap. - .

EbucaTiON AND AWARENESS

Water Conservation Program
(Toronto)

Free water meters are being.
installed in private homes as part of
A water conservation program.
Water meters enmufagc water con-
" servation by charging homeowners
only for the volume of water thar
they use. In 1990, l,jQS water
meters were installed. Homeowners
also received water conservation kits
and additional information on water
and energy conservation, .

Robinson Creek Restoration Project
(Metro Toronto and Region
Conscivation Authority)

A community based vallevand
stream corridor rehabilitation and
education program is in progress for
Robinson Creek at the headwaters
of the Rouge River. In 1992 resi-
dents and students were involved in
planting of 350 native trees and 120
native shrubs alc}n‘gs.'id(: the creek.
Projects to maintain the health of
these newly planted areas (watering
and mulching) is ongoing. Benefits
of this rehabilitation project include
improved flood control, water quali-
tv and habitat.

Ongoing actions

Storm Drain Mavking (Fisheries and
Oceans Canada)

Storm Drain Marking is a pro-
gram for volunteer groups to raise
awareness about the direet linkage

" between storm sewers and receiving

waters and to discourage residents
from dumping hazardous wastes
into catchbasins. Volunteers paint
fish silhouettes beside storm drains
and distribute brochures on the
proper disposal of houschold haz-
ardous wastes, Permission to paint
the silhouettes must first be
obtained from local municipalities.
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 Responsibilities and Timelines ﬁ?*'Letzd Implementators

LEGEND: @ = INITIATE ACTIVITY ) = Activiry ONGOING
ABBREVIATIONS EXPLAINED AT END OF TABLE ' :

STORMWATER

1. Improve Industrial/Commereial/Institutional (1CI)

Best Management Practices (BMPs) - [ rRM LL 1,;\-1,-MQEE e | o [-.O
2. Improve Spills Response and Il’revcﬁrinn MOTFE. - .F"C' LM,MOT,RM, | ® D O
3. Improve Controls on Agriculrural Practices " MAF | AC, FA, MTRCA, . D O
' ) MNR, MOEE
4, Refluice Sedimpnt fiom Constitction Ac_tiviltics ) LM, RM - MTRCA, I\-L\_"Rl ® D
' ' : MOEE

555 Ii;ac:e and Disconnect Industrial/Commercial/ . .
Institutional (ICI) Cross Connections - LM,RM ) MOEE N

6. Trace and Disconnect Residential Cross

Connectons _ LM, RM MMA, MOEE @ (] D

7. Construct Pilot Stormwater Ponds and D-.:vclupl : _ : )
Design C,riu;ria e MOLEE EC, LM, MNR, ® @]
' ' | MTRCA, RM

8. Crea;e Wetlands -fur Treating Stormwater, MTRCA EC, LM, MNR, 3 O B
: ! ' ' MOEFE, RM ' '

Y. Improve Erosion Controls to Reduce Sedment ;\IIT-'RCA ' LM, MNR, ® e | S
MOEE, RM :

-1.10. Improve Catchbasin Design and Cleaning Practices| LM, RM o e | O Q

11. Ensure Proper Handling Contaminants at Snow - . :
Disposal Sites : - RM ! LM X
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COMBINED SEWEES

Respomsibilities and Timelines for Lead Implementators

£t

| 12. Reduce and Virtually Eliminate Combined Sewer

LM, RM

Qual{t_v Tssues -

Overflows {CSOs) to Receiving Waters EC, MOEE O O )
13. Construct the Eastern Beaches Detention Tank )

{Phase 2) LM (Toronto), EC, MOEE, RM @

(Metro)

" 14 ot e Khele Truok RelisFSower RM (Metro) EC, MOEE &

SANITARY SYSTEM

15. Use Municipal Sewer Use By-Laws to Reduce .

| Contaminant Loadings - LM, RM ® | D £y
, 16, Improve Household Hazardous Wastes _ _ .

(ITHW) Programs- ' RM - MOEE' O O 8
“17. Improve Main Sewage Treatment Plant (STP) RM {Met-ru-) - EC, MOEE ‘0 (8]

I8. Improve Humber Sewag‘e Treatment Planc (STP) |- RM (Metro) | EC, MOEE ®)] )

19. Improve Highland Creek Sewage Treaument voof

Plant (STP) . ; : RM (Metro) EC, MOEE Q |.O

20. Imprave North Toronto Sewage ‘Treamment :

Plant (STP) ' RM (Metro) EC, MOEE ) @
Hagmar

21. Continue Fish and Wildlife Habitat o 2
Improvement Programs MNR EC, DFO, MTRCA, |- O S o

' ' NGO

Epucanon/NGOs

22. Establish and Fund a Continuing MOEE EC,; LM, -. (%) € &
Communications Plan MTRCA, RM i

23. Establish a Resource Centre on Water MOEE EC ®
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Resprmxr'bilfﬁ es and Timelines for Lead Implementators

24, Ensure Metro Area Public Participation in

Other RAPS ‘MOEE EC o O 9}

25, Promote Awareness/Participation in Lake Ontario

Toxics Management Plan (LOTMP) ; i BC. s MOEE 8 O 2
26. Promote Education on Water Conservation and EC, LM, ME, _
Other Warer Issues : MOE_E MNR, MTRCA, RM | O & |* B
27. Promaote Education on the Use of Fertilizers and | MOEE, MAF CAC, EC, LM,

Pesticides T on ' ' MTRCA, RM [ ]

28, Provide Support to Non-Government

Organizations (NGOs) &y EC, MTRCA LM, MOE‘.E, I.{M 2| D Q
29. Promote Public Involvement in Sediment |

Reduction Projects E - MTRCA LM, MNR, RM @ Q. ®)
Laws/ Poticies

30.F ina]i_z-e and Implf‘:ment-Pm\-'incial I-Jakeﬁll'I'PuliC}’ MOEE MINR, J‘.\JYII’RC.t’id WRI @ D) o
31. Update Policy on Disposal of Dredged Material. MOEE | e

32. Continue Programs for Quality Crmtrni of Fill i ik
Material : _ MTRCA EC, MOEE, RM @

33. Develop Strategy for Dealing with Contaminated | ' :
Sediments - , ' i MOEE | EC, MTRCA @

34. Finalize and Irn p|f:l'ﬂ.t:‘1'lt }\»'lurlilcipal—'lndustria!

Strategy for Abatement (MISA) Regulations . MOEE . LM, RM ® )
35, Develop a Stormwater ngrmn (_Poljcy,_ : EC, LM, MNR, . ;
Guideline, Manual) ' MOELE MTRCA, RM .®

36. Develop an Implementation Strategy for MNR, MC_)EE,. . _
Stormwater Quality Program MTRCA - e
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37. Develop Stricter Regulations on Pesticides Use

" MOEE

AC, EC, MAF

Responsibelities and Tinelines for Lead Implementators

Disposal, Landfills and Hazardous Waste Sites

MOEE

@

38. Implement Full Cost Pricing for Water RM LM, o
39. Promote Legislation to Ensure Sa fety of Drinking .
Water Planning MOEE. LM, RM o
PLANNING
40. Pmmm:e the RAP Goals through buppurt of . . EC, LM, MNR,
Regional Piannmg Initiatives MTRCA MOEE, RM B) ) 2
41. Include Waterslied Perspectives in Planning Y I
Processes MOEE, MMA | LM, MNR, RM O o O
ReseArct/ MONITORING
42..Continue Environmental Monitoring Programs B MT\TR',' =
and Integrate Results MTRCA MOEE, RM O & 5
43 Complete Studies of Toxic Contammanr Sources | . ;
and Biomonitoring MOEE _EC, LM, RM )
44, Cumplete Fate and "Transport Modelling Study MOEE EC, LM, RM~ 8]
45, Toiviate Waseefeont Sediment Srady MOFE - EC, MTRCA °
46. (-'Jnntinue.Long-'Fsrm Fish.Community £ _ _
Monitoring MNR MOEE, MTRCA | O
47. Complete Main Sewage Treatment Plant (STP)
Municipal-Industrial Strategy for Abatement (MISA)
Pilot Site Study ' MOEE EC, RM (Metro) 0
48. Continue Devc!opm'ent of Contaminant Residue
in Biota (CRAB) Guidelines and Provincial Warter
Quality Objectives (PWQOs) MOEE 0 D (@)
49 Assess Problems Arising from Deep Well . ' .

LM, MTRCA,RM | ®
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Responsibilities and Timelines for Lead Imp!eme;mmmrs

50. Investigate Methods of Reducing Use of Sodium i
Chloride a MOEE LM, MOT, RM @
51. Establish Design Standards for Roads/Parking | ’ o y o
Areas for Runoff Quality Control ' MOEE MOT 9
52. Encourage Research on Protection and ; y )
Rehabilitation of Aquatic Habitats - MNR EC, MTRCA 0 Q. O
53, Invesu gafe Methods to ReducefElimina_.te Viral . HWC, LM,
Contamination of Wastewater MOEE MOH, RM ®
AC = Agriculture Canada MMA = Ministry of Municipal ~ MTRCA = Metro Toronto and
o . ; Affairs (Ontario) Region Conservation Authority |
DFO = Department of Fisheries . _
and Oceans (Canada) MOEE = Ministry of NGO = Non-Governnient
Environment and Energy . Organizations

EC'_= Environment Canada (Ontario) ' _ g

- o _ s RM = Regional Municipalities
FA = Farm Associations MAF = Ministry of Agriculture W‘R‘I‘ 'w_ e '

: S : : ¥ = Waterlront Kegenerafion

HWC = Health and Welfare Ao [-F'“d_ (i) " Prget ' ¥
Canada MOH = Ministry of Health

LM = Local Munieipalities ':Qﬂtar'ic') _
ME = Ministry of Education MOT =.Mmﬂsuy- ot
i ' Transportation

" MINR = Ministry of Natral -
Resources (Ontario)
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tJ

6.

Reference Documents

STAGE 1: ENVIRONMENTAL CONDITIONS AND P;ROBLI‘M
DEFINITION, Ontario Ministry of Environment and Energy, and .
Environment Canada, 1989,

DRAFT DISCUSSION P-APF.R ON REI\'iEDIAL OPTIONS, Ontario
Ministry of Envimnmgnt_ and Energy, and Environment Canada, 1990, .

OVERVIEW ECONOMIC ASSESSMENT OF REMEDIAL ACTION
PLANS FOR THE GREAT LAKES’ AREAS OF CONCERN, Ontario

‘Ministry of Environment and Energy, 1'_‘)")0. )

REGENERATION:TORONTO'S WATERFRONT AND THE SUS-
TAINABLE CITY: FINAL REPORT Royal Commission on the l*utu re
of the Toronto Waterfront, 1992,

STRATEGIES FOR REST()R[I\C\ UR WATERS, Ontario Ministry

of Environment and Energy. and Environment Canada, 1992,

TION OF RE’\I_EDIAL A(_'TION PL J\N‘a Al\D THFIR I’WP \CT ON
USERS, BENEFICIARIES, POLLUTERS AND SOCIETY, Ontarlo
Ministry of Environment and Energy, 1992.

DRY WEATHER DISCHARGES TO THE METROPOLITAN

“"TORONTO WATERFRONT, Ontario Ministry of the Environment and
Energy, 1993.

-

DEVELOPMENT POTENTIAL AND OTIHER BENEFITS FROM
RESTORATION, ENHAN CEMENT AND PROTECTION OF
GREAT LAKES BASIN WATERSHEDS, Environment Canada, 1993.

NEW PLANNING FOR ONTARIO, Commission on Pl:m.ﬁing and

Development Reform in Ontario, 1993,
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