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. , Abstract

‘Until 1976, no specific policy coordinated the actions of
the agencies involved in the management of Quebec's floodplains.
Consequently, during the 1950's and 1960's riparian land uses
along the Mille Iles River expanded from the dry terrace #ites to
the lower floodplains while changing in character from largely
rural to urban, producing a landscape increasingly vulnerable to
seasonal flood events. . ! )

To determine the nature of the encroachment process a land
use classification system was applied to sequential aerial
photographs (1958 to ’'\1980). The extent of floodplain
encroachment and the nature of 1land yse changes and riparian
habitat loss were identified. Four major land use trends (the
polarlzatlon of land uses towards residential and wooded wetland.
occupations, the encroachment of suburban land wuse along the
lower floodplains, the intensification of residential
developments along the upper floodplains, and unequal floodplain
development ) were found to have produced the present
flood-vulnerable landscape.

On October 4, 1976, in the hope of reducing £flood damages
and establishing a comprehensive floodplain management policy,
Quebec signed two agreements with the federal government to
reduce flood hazards along the Mille Iles River and across the
province. The long- and short-term objectives of the structural.
and non-structural measures are described and the consequences of
their implementation is discussed. Given the past 1land ‘use
trends and the objectives of the present flood damage reduction
program, the effectiveness of the new measures for ensuring the
reduction of flood damages and the rational use of floodpla1ns is
assessed.

The management of the Mille Iles River floodplains
illustrates problems and 1issues related to the human use of
riparian environments throughout Canada. Federal and provincial
trends in floodplain management are identified and the
implications for the rational use of floodplain environments are
discussed.
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Résumé

Jusqu'a 1976, ¥l n'existait aucune podlitique dpécifique
coordonnant les actions des agences impligquées dans la gestion
des zones inondables au Québec. Ainsi, au cours des années
cingquante et soixante, 1'utilisation du sol en bordure de 1la
riviére des Mille Iles s'étendit des terrasses séches jusque dans
:les zones inondables, perdant en méme temps son caractére
largement rural pour devenir davantage une zone urbaine. Ces
changements produisirent un paysage de plus en plus vulnérable
aux inondations saisonniéres. ‘ : °

Un systéme de classification de 1'utilisatidn du territoire

fut appligqué a8 une série de photographies aériennes prises entre .

1958 et 1980, afin de déterminer la nature du processus
d'empiétement.| L'étendue de l'empiétement sur la zone,inondable,
ainsi que le genre de changements survenus dans l'utilisation du
sol et dans la perte d'habitat riverain on été noté. Quatre
tendances principales produisant le paysage contemporain

" vulnérable aux inondations ont été identifiées: 1la polarisation

’

du territoire d'une part vers l1'usage résisdentiel et d'autre
part vers le dévelopement des boisés, l'emégétement des banlieues
le long des zones inondables a risque élevées, l'intensification
du développement résidentiel le long des zones inondable & risque
moins élevées et le développement inégal des zone¢ inondables.
. Le 4 octobre 1976, les gouvernements provincial et fédéral,
signaient deux accords visant & réduire le danger d'inondations
le long de la riviére des Mille 1Iles et partout ailleurs dans la
province, dans l'espoir de réduire les dommages et d'établir une
politique compléte de gestoin des 2zones -inondables. Les
objectifs & court et long terme des mesures structurales et
non~structurales sont décrits et les conséqguences de la mise en
ceuvre de ces mesures sont discutées. Etant donné les tendances
d'utilisation du territoire dans le passé ainsi que les objectifs
du programme existant de réduction des dommages, l,efficacité des
nouvelles mesures assurant une réduction des dommages et
l'utilisation rationnelle des zones inondables sont évaluées,

La gestion de la zone inondable de 1la riviére des Mille
Iles 1illustre bien les problémes et les qQuestions reliés &
1'utilisation du milieu riverain & travers le Canada. Les
tendances adoptées dans la gestion des =zones inondables sont
identifiées au niveau provincial et au' niveau fédéral, "et 1la
signification dans 1'utilisation rationelles des zones inondables
est discutée. . . ’ ’ ’
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Proloque

. . ‘_l.\ e ,
Land of: Canaan, c¢. 2957 B.C.. vast flood, proﬁghly
centered around Ur on the Euphrates, subsides. Noah and family
are reported safe. _Word has just been received 'that the deluge
resulting from forty days and forty nights of continuous rainfall
has abated. Flood wvaters are reported to have greatly exceeded

. 15 cubits. Lands : have been inundated for 150  days. All living

creatures have been drowned, except for Noah, his ,immediate
family, and the animals "two by two", who rode to safety in a
homemade ark and finally have come to rest on Mt. Ararat,

(Hoyt and Langbein, 1955) ~
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Introduction - The research problem

Urban expansion, with suburban and new town development, has
increased pressure on undeveloped lands around (<cities.
Historically, some areas have resisted extgnsise development
because of inherent qualities; in the/case of floodplains, their
propensity for flooding. Recqu%x,tﬁawever, riparian zones in or
adjacent to urbanizing communities have been under increasing
pressure to accomodate 1intensive development, resulting in
extensive floodplain degradation and drastic increases 1in flood
damages.

As a consequence of wuncontrolled encroachment, annual flood
damages across Quebec have greatly increased: damages have risen
from $1.3 million 1in 1966, to over $60 million for each of the
1374 and 1976 spring floods (Perrier 1978). Though these
increases in flood damages can be  partially attributed to
inflation and to changes in the hydrological regime of Quebec's
streams, the primary cause of increasing flood damages ié
continued encroachment upon riparian zones, Today, it 1is .
estimated that 280 of Quebec's 1600 municipalities are seasonally
affected by flooding. The Montreal region, the most populated
and urbanized, is particularly vul?érable (Hydro-Quebec 1982).

Floodplain development in the Montreal archipeligo reflects
an insensitivity to the social and biological values of ripariaﬁ
ecosystems. Uncontrolled residential and industrial
developments, the building of roads, marinas and haébours, the
modification of shore-front properties and drainage of foreshore

space for agriculture have greatly reduced the extent of natural



2

]

riparian habitat and resulted in escalatikg flood damage

.potential.

/(

The Mille Iles’ River floodplains, northwest of Montreal,
have not escaped these development pressures. The area has Tpny
attractive properties in terms of residential dévelopﬁent. If is
close to the urban area: but still possesses rural qualities. It
has the attraction of the water-front and a lower tax base
because of its distance from the urban centre. Since the 1950's
residential, industrial and commercial devélopments have expanded
from the dry terrace sites to the lower ..floodplains.
Encroachmeﬂt has resulted in the destruction of valuable riparian
habitats and engendered some of the most significant flood
damages in the Montreal region. The Mille Iles River floodplains
are a good example of the encroachment processes which have
characterized Quebec's urbanizing floodplains.

2 Historically, economic ‘condixions' have been the ‘major
factors controlling the residential, industrial and agricultu;al
development of Quebec's riverine lands. The adoption of ad hoc
structural flood control measures, such as éiking and damming,
have been the most common reactions to the subsequent flood
hazards.

In 1976, escalating flood damages acro3s the province

“promoted the formulation of a federal-provincial flood damage

reduction program, Portions of the joint agreements specffically
aim to reduce flood damages along the Mille Iles River's
floodplains. The program is presented as a comprehensive
floodplain management scheme because it encourages a combination
of structural and institutional measures to cape with the flood

problem.

V
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The purbose of this study is to describe and evaluate the
effectiveness of the ‘1976 flodd damage reduction program for
coping with the suburban flood hazard along the Mille Illes River
floodplains. The goals of the research are to :
1) document the resources of the floodplain and the
nature of the flood hazard,
2) describe the past floodplain management policies,
3) analyse the nature of land use change along
the Mille Iles River prior to the 1976 federal-
provincial flood damage reduction program
(1958 - 1980),
4) describe and evaluate the effectiveness of the
1976 federal-provincial flood damage reduction
program for ensuring the reduction of flood damages
and the comprehensive use ogﬁfloodplain resources,
5)  discuss the major trends in coping with the flood
hazard along the Mille Iles River and their
implications for comprehensive floodplain management
across Quebec.

»

“f%; flood hazard and the measures adopted to cope with the
hazard ‘in the Mille 1Iles River area 1is a matter of local,
regional and provincial importance. Recognition of its scale of
importance is found not only in thé institutional arrangements to
the hazard but in the physical adjustments agreed wupon in 1976.
The management of the Mille 1Iles River floodplains illustrates
problems and issues relat;d to the human use of riparian -
environments throughout Quebec and Canada. By examining
floodplain management policies' along the river, the problems of

comprehensive floodplain management in Quebec are addressed.

v e el P S Ty T A -



kY

Chapter 1: The principles of floodplain management

-

l.1 The floodplain environment

Floodplains are the result of fluvial procesées acting upon
the earth's surface. They are amongst the most dynamic features
of a landscape: a floodplain is both a product and a functional
part of the stream environment. Floodplains play a necessary
role in maintaining the overall adjustments that a stream makes
to the variable quantities of water, solubles and sediments
derived from its drainage basin (Fairbridge 1968).

Floodplains, or riparian habitats, are ecotones between
aquatic and upland ecosystems. Continuous interaction occurs
betwveen riparian, aquatic and upland ecosystems, through
exchanges of energy, nutrients and species. The ecosystem is
often characterized by the combination of high species diversity,
high species density and high productivity. Because different
portions of the riparian zone are subject to different degrees of
seasonal or ’per{odic flooding, floodplains support a range of
distin&t vegetation, so0il and hydrologic properties, and a
vaiiety of wildlife species (Fig. 1.1). (Unesco 1974; Brown et
al. 1978; Jahn 1978; Odum 1978). The'hydrological regime of the
floodplain is the key external factor which controls the
productivity of a fiparian ecosystem (Fig. 1.2).

Riverine locations have Historically provided well known
locational advantages for human settlements. Flat land, tillab1£
and fertile soils, water supply, water power and water

transportation have attracted agricultural, industrial and
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commercial activities. The aesthetic and recreational aspects of
riparian settings have - also  attracted residential and
recreational land uses.

- The unsuitable development of a floodplain results in the

loss of natural resources whose functions are beneficial to man.

Floodplains play important roles in ground water storage and -

\

replenishment (O'Brien and Motts 1980; Mass. Water Res. com.

:1971; Lewin et al. 1979), surface water hydrology (Hoyt and

=

v e R e e e A

Langbein 1955; Leopold, Wolman and Miiler 1964; Leopold 1968;
Hollis 1973; Packman 19789; Walling 1979) and in the filtration of
pollutants and sediments (Lugo and Shekéder 1974; Meehan et al.
1977; Brown et al. 1978; Jahn 1978). The absorption and
filtration capacitiés of these natural buffer zZones are
especially important in urbanizing areas where impermeable
surfaces cause rapid runoff and where polluting activities lower
water quality. |

Inappropriate developments in drainage basins interrupt
bio-phygical processes, reduce the natural flood water storage
;§p;citieé oé floodplains and alter the flood characteristics of
rivers. The loss of floodplain resources has been translated
into financial losses. For example, a study by the United State
Corps of Engineers (1972) along thé Charl;s River floodplains
(Mass.) quantified the annual flood losses as a function of
floodplain wetland encroachment (Table 1.1)

As a result of the attractive properties of floodplains,
riverine lands in or adjacent to urbanizing communities have been
under increasing pressures to accommodate'intensive develbpﬁént,
resulting in floodplain encroachment and increased flood hazard.

Plood hazard results from a combination of natural and human

e —— j—

[ Y
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Table 1.1

A

ANNUAL FPLOOD LOSSES AS A FUNCTION OF
FLOODPLAIN WETLAND LOSS r

Condition

Current - 1971

With 10% loss of storage
With 20% loss of storage
With 30% loss of storage
With 40% loss of storage

Annual losses

$158 000
229 000
414 000
641 000

~ 957 000

(Source: U.S. Corps of Engineers 1972)
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circumstances.

Flood hazard is a relative term and concept. It
does not exist apart from . people, though flooding as a
process does .... Flood hazard consists of the
interaction and conflict between the occasional
flooding and inundation of riverine areas and the
extensive and intensive use of these areas by people

‘ ' (Mitchell et al. 1978:1).

t

Attempts to reduce flood hazard and the costs of flooding,
while retaining the locational advantages of riparian sites, have
largely taken the form of structural measures (dams, dikes,
channel alterations, land filling). Structural flood control
measures are designed to interrupt the natural bio-physical
processes of the stream system. This has important repurcussions
on uildlife, recreation and the aesthetic appreciation of the
environment. Fioodplain development and flood control measures
therefore pose a basic conservation problem with respect to
natural ripé}ian ecosystems and the  river's environmental
q&ality.

A major weakness of past qanagement policies has been thé
failure to give consideration to the inherent values of
floodplain environments. Floodplain management hasg traditionally
reflected crisis oriented responses such as diking and damming.
This illustrates the tendency to view natural floodplain
processes as impediments to development and land use, rather than
as continued bio-physical processes which enhance the human
environment.

Rational floodplain management and development must be
closely connected with conservation and focus on the. means of
reducing conflicts between man and the environment. The primary

goal of a comprehensive management policy is not to prevent the

————
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use of fore-shore space, but to plan for appropriate uses.

7

Floodplain maﬁagement should be based upon a combination qﬁ
delineating those uses which are compatible with the floodplain
and an evaluation of the physical environments 4o deterﬁine the
uses which they are best able to accomodate. As our society
continues to demand more space and resources, the need for
planned use of land grows urgent.

The general concerns of comprehensive flood "hazard reduction
and floodplain management are how to best take advantage of the
benefits of riverine lands and locations,rwhile minimizing the
costs induced by flooding. The purpose of this chapter, 1is to
describe the range of floodplain management tools and discuss the
theoretical mix and interaction§ of the physical and

institutional adjustments necessary for comprehensive floodplain

management.

~ [

1.2 The tools of floodplain management

Research into flood hazards has led to a classification of
the theoretical range&of measures, or adjustments, available for

floodplain management (Burton, Kates and White, 1968; S}arinen

1974; White and Haas, 1975; White et al. 1975; Mitchell et al.

1978). Adjustments, as defined by White and Haas (J§75:57), are
all "those intentional actions which are taken to cope with the
risk and uncertainty of natural events™. These measures include
a range of activities which require the expenditure of different
temporal and pecuniary resources. Some are practiced by

individuals, others can only be enforced on a community or basin
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Table 1.2 )

4
SIX MAJOR ADJUSTMENTS TO FLOOD HAZARD

l. Plood control and protection works
a. dams and -reéservoirs ;
b. 1levees and dykes
¢. channel alterations (widening and dredg1ng)
d. 1landfilling and landscaping
e.. emergency flood control

Y

2. Flood forecasting and warning
a. forecast systems
b. emergency preparedness plans

3. Flood-proofing
a. permanent
b. temporary ,

4. Land use management
. floodplain development policies and plans
b. redevelopment and reneval policies and plans
. €. subsidized relocation
d. land acquisition
e. zoning and land use ordinances
f. subdivision regulations
g. building codes 1
h.' sanitary and well codes ,
i. public information

5. Flood insurance
a. subsidized insurance

6. Flood relief . g
. grants
b. tax deductions
c. loans ' \

d. feeding and sheltering of victims
e. reconstruction

(Source: adapted'from White 1975, and Mitchell et al. 1978)

~p
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wide level. The measures should be combined to achieve optimum

e

success.

: -
Six major adjustments have been ﬁii“jﬁcus of research: 1)
2 £

P

flood control and - protection works; lood forecasting and

warning; 3) flood proofing; 4) 1land use management; 5) flood

insurance} and 6) relief and rehabilitation (Table 1.2).

i
3

»

1.2.1 Flood control and protection works -

" Flood control and protection works include structural works

such as temporary or permanent dams, reservoirs, dikes, canals, .

levees, channel enlargement, dredging, floodways and other
structura& measures for the control of flood waters. The purpose
of such measures is to decrease flood hazard in a given area by
modifying or controlling the natufal bio-physical processes.

Such engineering approaches have received a great deal of
attention in. the past. 1In many cases, they have been the most
important, if not the only, componen% of flooéblaih management

policies. Dams and levees are often regarded as the only

effective solution to flood problems because, in the short-run,

among all the available alternatives flood control works can be
undertaken with the greatest confidence of success. Structural
works are highly effective in preventing f£lood losses to existing
property up to their design’ levels.

Though structural measures are effective Msolutions for

modifying and reducing flood hazards they present a number of

problems. A principal limitations to the adoption of structural

~works, such as dikes and dams, is the availability of sites with

acceptable construction costs. Traditionally, budgetary limits

have been an important restraint to the adoptiqn _of structural
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works. Budgetary constraints have often limited the adoption of
such measures to the federal and provincial levels of government.

Structural solutions are also limiting because they
necessitate continued energy and money inputs. Once a flood
control structure is erected it requires a permanent commitment
to maintenance and periodic reconstruction.

In addition, structural soluytions are designed only to
control certain levels of flooding and to function for a limited
number of years. In the United States, it has been estimated

: v
that between 1903 and 1958, flood damages from overtopping or
failure of works accounted for 33% of the total flood losses and
occured in one third of the 56 years studied (Holmes 1961, in
White et al. 1975). White (1958:215) has stated, following a
study of 17 urban areas in the United States, that
... It 1is important to explain that in a strict
sense no flood-protection works in operation in the
United States offer complete protection against all
possible floods. Engineering works are designed to
protect against floods of specified magnitudes, the
"standard project flood", or the "design flood".
Depending upon the land uses, expected benefits, and
the hydrologic means of selecting the project flood, it
may have an estimated frequency of occurrence of as
much as one in 25 years (the rule in a few agricultural
areas) and as little as once in 300 or 500 years ....

Yet even with conservative design criteria, the greater
number of all protection projects may be expected with

> a freguency of perhaps once in 100 or 1 000 years to
be confronted with river flows beyond the designed
capacity.

An indirect result of structural solutions has been shown to
be additional floodplain encroachment by flood-vulnerable land
uses such as residlential, industrial and commercial developments.
Burton (1965 in Mitchell et al. 1978:112) has stated, concgrning

flood damage potential in Canada, that

Engineering works such as dams, dykes, and channel
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improvements, reduce or control flood flows in part,
but do not prevent, and may even encourage the creatiocn
of new damage potential, without providing all the
security that is sometimes attributed to them.

Similarly, Kollmorgen (1953 in Mitchell et al. 1978:113)
stated,

Paradoxical as it may appear, present
flood-control engineering works not only enhance the
danger of floods, but actually contribute to the high
flood losses which in turn are wused to justify more
extensive and complicated control structures.

Structural measures can, therefore, engender a false sense
of security and encourage continued and intensified hazard land
occupation, thereby increasing flood hazard in the long-run. The
purpose of many flood control projects is to reduce flood risks
so as to permit the construction and renovation of buildings in
the flood risk zones. Thus, while flood protection works
decrease the potential for fatalities, they tend to increase
catastrophe potential for property loss.

Finally, it must be emphasized that the purpose of a
structural work is to modify the natural processes of a stream
environment. Because of th%s, objections to structural
approaches have grown 1in recent years on the grounds of’

environmental degradation. o

1.2,2 Flood forecasting and warning -

Flood forecasting and warning systems are another form of
adjustment to flood hazard which consist of the dissemination of
information to the inhabitants of a floodplain in order to warn
them of an impending flood. While flood forecasting does not
eliminate flood damages, it can effectively reduce them. Through '
the adoption of such measures, the vulnerability of a population

to a flood event is decreased.
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A number of different systems can be used to predict and

warn of flood events. These range from national computerized
flood forecasting programs to local organisations which collect
streamflow and percipitation data. i
Serious shortcomings of flood warning systems include the
technical problems associated with accurate predictions of flood
events, factors influencing the behavicr of the public when faced
with the flood warning, and factors influencing public officials

who prepare plans and who organize the dissemination of warning

and evaluation plans (White and Haas, 1975).

1.2.3 Flood-proofing -

Flood-proofing adjustments consist of alterations in design
and construction such that structures are less susceptible to
damage from flooding. Some common flood-proofing measures are 1)
the installation of water-tight windows and door closures, 2)
plans for the removal of damageable goods, 3) provision for
emergency operation of electricity, \water and sanitary services,
4) ‘the sealing of foundations against seepage, §5) the
strengthening of walls to resist hydro-static pressure, 6) the
installation of drains and pumps, and 7) the elevation of
- structures above certain flood heights (White et al. 1975). Such
' measures can be incorporated in the original building design.

There are four major constraints to the use of
flood-proofing adjustments: 1) a lack of technical advice and
supporting research focusing on methods of fléod-proofing
different structures at various levels of flood hazard, 2) the

economic costs of flood-proofing existing structures are often

high, 3) flood-proofing has traditionally been a responsibility
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of property owners and there ha§ been little public encoffragement
of flood-proofing’ through incentives such as tax deductions or
subsidized loans, and 4) property owners may be reluctant to make
visible changes to their properties if the flood hazard is
infrequent. Finally, while flood-proofing measures are
successful in reducing flood damage potential, they may promote a
false sense of security and encourage owners to expose themselves

to events exceeding the resistance of the structure.

l.2.4 Land use management -

Land use management refers to the systematic adoption of
local, provincial and federal regulations concerning. the
acquisition, wuse and management of flood prone lands. By
encouraging appropriate types and amounts of economic and social
development in the floodplain, 1land use management can
‘effectively reduce flood losses and increase the net benefits of
floodplain uses.

The range of land use management measures includes zoning,
lot size requirements, land filling regulations, wetland
protection laws, septic tank and well permits, incentives and
deterents such as preferential taxation for suitable 1land uses,
relocation of settlements and public facilities and land
acquisition for parks, refuges and open spaces,

Land use .management policies modify loss potential and
permit long-term uses of hazard lands. Alone, floodplain land
use management may be the single most important adjustment to
reduce flood 1losses although, on a short;term basis, it 1is not

certain that it yields the largest net benefits as damages from

the previous developments persist. Because land use management
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Figure 1.3
- TIME PROFILE OF LOSS REDUCTION BY ADJUSTMENT
) L
Losses™
L2
//'
o e o 3
T Time
L} = average losses before adoption
L2 - losses after adoption of dam and channel comstruction
L3 = losses after adoption of land use management
Ty = adoption of adjustment since inception
(Source: White 1975)
v

[UURRE - - - 7, 3

T

l—*



7

. 13
is better at keeping new developments out of the floodplains than
in encouraging the transformation of uneconomic ones, it may not
be the most appropriate method for coping with the prdblems
caused by existing inappropriate land uses.

Thus, a limitation of land use management measures is that
they require a long period of time for their effect to be fully
realized. However, once the measures are operative, the
potential flood loss 1is drastically decreased. Long~term
benefits include the stabilization and reduction in the
population and economic investments at risk, the reduction in the
cost of evacuation, relief and rehabilitation measures, and
importantly, decreased dependence upon flood control and
protection works. Though the social costs and benefits which
accrue from land use management are difficult to calculate,
because they require an estimation of the values of replaced uses
and the benefits of alternative uses, they are usually more
economical than structural approaches.

In comparison to flood control and protection works, land
use management approaches are designed to alter human behavior
rather than the natural bio-physical processes of the stream
environment. Land use management is, therefore in principle, a
more environmentally sound method .of maintaining a balance
between river and development. Through the adoption of land use
measures conflicts between man and the environment are reduced
rather than intensified, as 1is the case with structural
adjustments. In the long-run, land use measures discourage flood
vulnerable developments from encroaching upon hazard zones and
reduce flood damages, doing what the flood control measures

cannot do (Fig. 1.3). Thus, -land use mgnagement measures permi;
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long-term uses of lands, accommodate the natural energy cycles of
vater and do not require great commitments to maintenance, which
often translate into social, biological and economic savings.

Though land use management is the adjustment most likely to
reduce flood hazards and ensure the rational use of floodplain
lands, it has rarely been adopted by communities. because of the
long period of time which 1is required for the effects to be
realized. An incentive to the adoption of land wuse management
programs has been found to be the Rlevelopment of subsidized flood

insurance programs.

1.2.5 Flood insurance -

Flood insurance programs are insurance schemes which are
subsidized by senior levels of government (federal or
provincial), so as to make previously unavailable flood insurance
available to floodplain inhabitants. In return for providing
subsidized insurance to existing property owners, senior
governments demand that local governments (regional or municipal)
"adopt and enforce land use measures that curb land development in
the hazard zones. Private firms are responsible for marketing
the 1insurance while he senior government is responsible for
delineating flood hazazkz zones and estimating the actuarial and
subsidized premiums. Private companies are protect;d from
catastrophic‘ losses by government re-insurance (White et al.
1975). *

Insurance coverage itself does nothing to change the amount
of actual physical flood damage, although the land use planning
measures are designed to do so. |

The effectiveness of federally subsidized insurance to
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reduce losses over time is largely unexplored. fhe preventive
aspect of subsidized insurance depends upon its being tied to a
systematic floodplain management program which requires the
adoption of a range of measures to progressively modify flood

©

losses. If these are not prerequisites, the insurance encourages

continued occupance and development of floodplains, rewarding

residents with public grants in the event of a damaging flood
(White et al. 1975).

> Through the adoption of flood insurance programs, the
significance of flood hazards can be incorporated into the local

land use decision making processes. Simultaneously, subsidized

"insurance programs shift the costs of flood démage from the

general tax payer, those whose taxes provide flood damage relief
funds, back to those who directly benefit from floodplain

locations.

1.2.6 Flood relief -

Generally, flood, victims have to bear the costs of flood
damages to personal property. However, 1in the event of severé
flooding, as was the case in Quebec in 1974 and 1976, governments
have organised public relief funds to aid flood victims following
the disasters.

Flood relief is an adjustment composed of a series of linked
activities. The first period consists of the moments during the
initial disruption when efforts are made to provide care for the
victims. This is followed by a period, which can extend over a
few weeks or months; during which actions are taken to
re-establish temporary functions. The last phase is comprised of

efforts to put things back together and possibly improve on past
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¢conditions. .

White and Haas (1975) have noted three general trends with
respect to flood disaster relief in the United States: 1) an
increasing number of flékﬁ disasters to which the federal
government will respond, 2) increasing kinds of aid which the
federal government will make available, and 3) increasing federal
expenditures for involvement, Thus, federal involvement in
relief continues to increase while flood damages continue to
escalate. J “

There is no doubt that flood victims need some aid after a
severe flood. HoweQér, a major concern arises as to whether tax
payers, the general public which does not benefit from floodplain
locations, should subsidize those citizens who live in the hazard
areas by providing funds to re-establish themselves 1in the same
locatioq. This has stimulated interest 1in, first, insuring that
aid 1is provided on the basis that the victims modify their
vulnerability to future flood events, and second, on putting the
cost of flood damages back on tliose who benefit from floodplain

locations through measures such as subsidized flood insurance.

1.3 The combination and interaction of adjustments
Given the variety of adjustments to flood hazard which
exist, questions have been raised about the interactions of
adjustments and the mix of measures which produce the most
efficient and effective management policies.
Studies indicate that there are no set rules or reéulations

which yield an optimun mix of measures (White (ed.) 1974, in

oty
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Mitchell et al. 1978). The <choice of mix of adjustments by a

community, a region or a nation is influenced by the flood hazard

"(the fregquency of flooding, the nature and extent of

development), by the past attitudes towards certain adjustments
and by the availability of the adjustments. The availability ,
or feasibility, of adjustments is usually a function of the past
losses, the pot;ntial benefits and the costs of the proposed
measures. Losses caused by the occurrence of a flood are
calculated (be they property losses, injuries to physical or
mental hqalth, death and social disruption) on the basis of
estimates and can only be obtained 1in a crude fashion. Benefits
are also difficult to calculate because they require the
estimation of the values replaced and the social, economic and
political benefits gained. The calculation of the costs of
adjustments include the 1initial implementation costs of the
undertaking, maintenance, reconstruction and 1inflation. The
choice and mix of adjustments is, therefore, complicated by a
lack of reliable information, changes 1in technology and by the
past and present prejudices towards specific adjustments.

Through time, the literature points to a changing emphasis
of adjustments, from ad hoc measures which modify the flood
hazard and distribute the flood 1losses (structural solutions and
flood relief) to measures which modify a population's
vulnerability to the hazard® (land use regulations).

For example, between the 1930's and 1970's, flood
adjustments in North America emphasized measures which modified
the hazard, such as dams, 'levees and reservoirs. Flood damages,
however, continued to increase in the face of 1increased

expenditures on these types of adjustments, suggesting that their
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Figure 1.4
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effectiveness was not as great as originally thought:

a8

Although  both the federal and provincial
governments have expended millions of dollars in
construction and relief measures, annual losses
continue and the potential for new disasters mounts
with increasing housing and industrial development
within flood-prone areas. Despite a federal
expenditure of some $40 million in disaster assistance
and $70 million on works constructed between 1948 and
1970, 1losses due to severe flooding across Canada
exceeded $70 million in 1974 alone .... Recognizing the
shortcomings of structural measures for flood control,
the federal government is now carrying out a much wider
range of possible adjustments to the flood problem
(Fish. & Env. Can. 1975:90).

,Recognition of a wider range and mix of possible measures in
North America has resulted in an 1increasing emphasis on
adjustments which modify the vulnerability or loss potential to
flood hazard. Choosing the optimum mix of measures for ensuring
rational floodplain management has become a major focus of
research (Mitchell et al. 1978; White and Haas 1975; White et al.
1975).

Because of the short- and 1long-term costs and benefits of
individual adjustments, adjustments are linked to one another in
a variety of ways. Short term benefits have a tendency to render
floodplain inhabitants complacent and discourage the adoption of
adjustments with long-term objectives. Séme adjustments strongly
encourage one another, some 1inhibit one another, while others
have no apparent relationship (Fig. 1.4). For example, it is_
known that the enforcement of land use regulations is aided by
the adoptioh of a subsidized flood insurance program. Insurance
may also be expected to stimulate interest 1in flood forecasting
and warning if there are substantial deductible items (White et
al. 1975). Flood relief policies can encourage the adoption of

flood-proofing measures. There is no definite link between the
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extent to which 1land use regulations inhibit Q;;encourage flood
prqofing by owners of exposed buildings. It has+ been observed
that if a community benefits from a flood control dam, it is less
likely to: support land wuse requlations in the remaining
unprdtected zones. Conversely, if a community adopts 1land use
regulations it 1is less likely to support the adop;ion of
structural flood control works.

— _ To date, White et al. (1975) suggest that three main
combinations of adjustments are widely encountered 'in urban
floodplains. First, floodplain residents expect to suffer
personal losses and to receive some assistgnce in the form of
public flood relief and rehabilitation, accompanied by some
attempt to protect themselves against future losses, possibly
through flood-proofing. A second common mix is a community flood
warning system combined wiph flood-proofing measures. The third
combination is the relian?g upon structural worksl followed by
the dependence upon flood relief for those Anot covered by the
works or the disruptions created by the 6§ertopping of the
structure. None of these approaches to floodplain management
énsure the reduction of flood damage potential and the raticnal
use of floodplain lands. i

" As techno}ogy and needs change, the costs and benefits of
the individual adjustments vary over time. As théy do, the
attraciiveness and effectiveness of particular mixes of
adjustments are apt to change over time as well. For example, as
an area changes in nature from a rural to a suburban landscape
the floodplain management needs changes, as do the costs and

benefits of the adjustments. .

The common tendency in the formulation of floodplain
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managemené schemes {s to adopt expediént short-term solutions and
assume that the present costs and benefits of adjustments will
remain the same. A result of this statié pre-disposition is that
little incentive exists to find out what the most suitable
adjustment over time may be as the landscape changes in
cﬁaracter: If there was a2 better understanding of the factors
which . affect choices, it would be easier to idenfify actions
which effect the future suitability,.h benefits and costs of

"adjustments. N

1.4 The principles of comprehensive floodplain management

A comprehensive floodplain management policy refers to a
coordinated policy of combined long-term land use and short-term

structural flood control measures designed to

@

1) reduce the traumas and cgosts resulting from
presently constructed ill-suited land uses,

2) plan for appropriate land uses and maximize the
benefits which accrue from them,

3) prevent the expansion of ill-suited land uses,

4) protect valuable ripérian habi%ats from
encroachment.

Both étructural measures which modify the hazard and protect
the already developed zones and ?on-structural measures whidh
prevent further encroachment and modify the loss potential of the
floodplain zone, must be combined in a coordinated manner.
Structural adjustments which modify the hazard, such as dams and
dykes, are temporary tools to help in the transition from

unsuitable to suitable hazard zone 1land  uses. Temporary
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structures permit the protection of buildings wuntil their
economic lives expire and are gradually replaced by appropriate
land uses. Once the unsuitable land uses are replaced the
tempoféry flood control structures can be removed and the natural
bio-physical processes permitted to resume. Simultaneously, the
non-structural land use approaches offer long-term uses of lands
and eventually save structural flood control costs. The choice
and mix of measures will vary from community to community
depending on the nature and extent of the encroachment, on the
priorities of the governments and on the objectives and resources
of the local managers.

When coordinated, structural adjustments and land use
policies staBilize and eventually reduce the populations at risk,
provide support to improved economic uses and reinforce the
biologicgl strengths of the floodplain. Conversely, the adoption
of partial measures maf§§ encourage unwise developments and
undermine the biological attributes of the floodplains,

The primary goal ?f a comprehensive management policy is not
to prevent the use of foreshore space, but rather, to plan for
all "reasonable and appropriate uses" (Barker and Morgan 1981).
Floodplain management should be based upon a combination of
deiineating those uses which are considered,appropriate along the
floodplain and on an evaluation of the physical environments to
determine the uses which they are begt able to accomodate. The
screening criteria used to determine appropriate land uses could
combine the floodplain -dependency of the activity, the impact of
the land use on the environment and the direct and indirect
impacts of flooding to the activity.

Critics of traditional structural floodplain management

9 4
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approaches believe that a comprehensive floodplain management
policy should be desigh;d to minimize impacts on the
bio-physical, aesthetic and recreational aspecé& of the
floodplain environment. To achieve these objectives, programs
should be required to conform to an environmental impact
assessment process and to adhere to specific environmental
guidelines. Policies should not be ad hoc responses to crises.
Jurisdictional and administrative complications should be
minimized for policy application. The policies should be based
upon reliable information, techniques and guidelines to ensure
technical effectiveness. Policies should be sensitive to the
needs and concerns of affected individuals and provide for public
participation. Finally, there should \be provisions in the

floodplain management program for hindsight evaluation and

monitoring of policy results (Kreutzwiser 1982).

ki

1.5 Conclusions
(

To be comprehensive, a floodplain management policy must be
based upon a broad undersianding of the floodplain environment.
A management program must rest upon an understanding of the
bio-physical elements and processes, such as the nature of
flooding and seasonal water level fluctuations, floodplain
material composition, the nature and extent of wetland areas,
floral composition, wildlife potential, erosion and
sedimentation, and on an understanding of the human elements and
processes, such as the flood wvulnerability of different land

uses, the nature, rate and extent of human encroachment and on
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the past management attitudes. 5

Upon such a bagis, a policy can encompass a range of
objectives which can include the reduction of private property
damage, increases 1in the economic benefits of floodplain land
uses, the protection of a population's health, the protection and
conservation of valuable riparian habitats, the improvement of
water quality and the reduction of sedimentation and erosion.

Comprehensive floodplain management can be accomplished
within the borders of a single community, a region, a watershed
or a larger planning department. However, while the tools for
floodplain management exist and are judged adeguate to 1insure
comprehensive management, a problem which persists 1is the
rational adoption and enforcement of the measures.

' The following chapters examine the floodplain management
trends along the Mille Iles River floodplains. The purpose of
the study is to describe the apparent priorities in type of flood
hazard adjustments, the changing mix and emphasis of adjustments
through time and to assess the effectiveness of the recently
adopted measures for ensug}ng the rational use of floodplains.
By examining the problems of floodplain management along the
Mille Iles River, light is shed wupon the flaws and advances in

the provincial floodplain management policies.




24

CHAPTER 2 - The setting: The Mille Iles River floodplains.

A necessary prerequisite to any comprehensive floodplain
management scheme 1is an understanding of the bio-physical
elements of the study zone. The following chapter, documents the

floodplain's resources and nature of the flood hazard.

2.1 Location

The riparian zone under study 1in this thesis is 1located
along the first 20 km of the Mille Iles river, northwest of
Montreal (Map 2.1). The Mille Iles River region was selected as
the study zone for this research on floodplain management because
of its extensive floodplains which have recently been subject to
suburbanization pressures. The first 20 km of the river's
floodplains, between the municipalities of Two Mountains and Bois
des Filion, were studied in detail-because the hydrological
properties of the area, the soils, water guality and vegetative
associations favour the development of wvaluable floodplain
ecosystems. Given the suburbanization pressures and the threat
vhich they pose to the. remaining valuable floodplain habitats,
the management of the area is in urgent need of study.

The study zone extends over an area of approximately 998 ha.
vhich includes the northern and southern floodplains of the river
between the 100 year flood recurrénce line and the normal low
vater mark, from the Canadian National railway (CN) bridge at the

’

entrance of Lake of Two Mountains to the David bridge at the
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Map 2.1
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municipality of Bois des Filion (Appendix I).

The upper limit of the floodplains correspond to the height
of the 100 year flood (1 580 m3/s), which 1is internationally
considered to represent a reasonable highest flood recurrence
interval for planning purposes (UNESCO 1974). The lower 1limit
of the floodplains correspond to the 1969 (500 m3/s) water level
as delineated by the fedéggl ministry qf energy, mines and
resources, on the 1977 flood risk maps.

The 1977 flood risk maps further subdivide the floodplains
into two zones. The lower floodplain, or strong current =zone,
extends from the shoreline to the 20 year flood recurrence
height. The 20 year flood recurrence height corresponds to the
1974 flood height which equals a 1 310 m3/s discharge rate.
Buildings located in this zone are exposed to strong currents and
ice. Tﬁe damage in this zone is frequent and extensive. The
upper floodplain, or weak current 2zone, starts where the first
ends and extends to the limit of the }00 year flood. Structures
in this area are less frequently affected by flooding.

Expressed in terms of probability, the 100 vyear £flood
recurrence height has a 1% chance of being equalled or exceeded
in any given year and the 20 year flood has a 5% chance. It
should be emphasized that the recurrence interval of a specific
flood is an average based on historic data. In addition, the
fact that a flood height 1is reached one year does not prevent
that level from being equalled or exceeded in the following
years. While the historical average may change over time, the
flood recurrence intervals presently provide information for the

management of floodplain lands because they define the flood risk

or hazard at a particular location.
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2.2 Geology and Soils.

.The Mille Iles River flows through a plain of alluvial
deposits which lies about 50 m above sea level, The bedrock in
the area is of sedimentary origin, from the Ordivicien age, which
belongs to the Beekmantown group. It is primarily comprised of
finely crystalized dark grey dolomite which 1is inter-stratified
with occasional layers of thin schist. Occasional outcrops of
bedrock, often covered by a thin layer of moraine, also
characterize the area. The most important bedrock outcrop in the
study zone is manifest by the Grand Moulin rapids at the entrance-
of the river (Shawinigan 1981).

Four major soil types are common throughout the floodplain:
moraine or glacial till, clay soils, thin moraine on bedrock and
alluvial soils (Shawinigan 1981).

Thick moraine, or glacial till deposits, is the most common
soil type. It covers over 50% of the Mille 1Iles River's banks.
Moraine 1is found continuously on the south shore between 1Ile
Taillefer and Ile des Gardes. In this area, the shoreline has a
gentle slope (0 to 5 degrees) at least 50% of the time. This
permits the penetration of water inland during high water levels.
The floodplain zones which are made up of thick moraine are often
poorly drained because of the gently wundulating relief which
prevents water from draining into the river. Such conditions are
found along the south shore continuously from Ile Taillefer to
the Canadian Pacific railway (CP) bridge in Ste. Rose. Along the
north shore from Ile Malquin to Ile Ducharme and in front of Ile
Garth to the David bridge.

Clay soils comprise about 24% of the-river's floodplain.
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Clay soils are present almost continuously along the north shore

from the CN bridge at the entrance of the river to Ile Malquin.

In general, the soils are impermeable, but well drained because
of their slopes (0 to 15 degrees).

Alluvial soils are spread throughout the study zone and are

normally located in areas adjacent to calm waters or behind

obstacles. . The two most notable cases are behind the thick

moraine outcrops at the tip of the Arthur Sauvé bridge on the

south shore and in front of Ile Belair on the north shore. These/

alluvials are for the most part quite permeable but badly drained
becéuse the terrain 1is usually flat. Well to very well drained
alluvial scils are located along the north shore in front of Ile
Bourdon and Ile Ducharme and 650 m downstream of the Grand Moulin
rapids for a distance of 375 m . Along the south shore well
drained alluvial soils are found on either side of the Arthur
Sauvé bridge and downstream from the CP bridge in Ste. Rose to
the floodplain zone in front of the western tip of Ile Garth.
Thin moraine soils overlaying bedrock occupy a very small
portion of the study =zone. A smali amount is found near theé CN
bridge on the north shore. A larger amount is found on the sputh
shore for 600 m downstream of the CN bridge. Another zone of
thin moraine soil is located on the south shore between the
western tip of Ile Garth and the David bridge. This type ofi soil
is quite permeable and normally well drainéd, especially near the

banks.

Y



2.3 Hydrodynamic zones

The morphology of the river basin gives rise to two distinct
hydrodynamic zones along the reach of the riveé under study.
These differences in hydrodynamic behavior are largely
attributable to differences in stream bed profile and channel
‘width (Appendix 1II). The first zone, which extends for
approximately 0.5 km at the entrance of the river, 1is marked by
the presence of the Grand Moulin rapids (also known as the
Laval-sur-le-Lac rapids). The rapids flow through a shallow and
narrow stream channel and around 1islands which mark a fracture
zone of exposed resistant bedrock. Flow speeds over the rapids
can reach 3 m/s, for which discharge rates can vary from 226 m3/s
to 1 416 m?/s (Shawinigan 1981). Immediately after the rapids,
the channel abruptly widens and deepens to form a trough, which
marks the end of the first hydrodynamic zone.

The second hydrodynamic zone extends over the remaining 20
km of the river, from the trough succeeding the rapids to the
David bridge 1in Bois des Filion where the river channel once
again narrows. Within this zone, water depths vary form 4 to 30
meters. Channel width also varies considerably as the river

flows through a channel which is interspersed with over 64 large

and small 1islands. Flow speeds are generally less than 1 m/s-

even during floods (Shawinigan 1981).

The Mille Iles River is considered to be a "non navigable"
river by the provincial government because the Grand Moulin and
Terrebonne rapids (located further downstream outside the study
area) are considered major hinderences to navigation and prevent

profitable commercial navigation along the river's length.
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2.4 Hydrological regime.

The hydrologic network of the Montreal archipelago can be
divided into two 1interacting subsysﬁems (Fig. 2.1). The first,
consists of the Ottawa River and Lake of Two Mountains, and the
second, of the St. Lawrence River and Lake St. Louis. The Mille
Iles River area belongs to the first subsystem. The river is.one
of five outlets of Lake of Two Mountains. Through Lake of Two
Mountains the Mille ILes River conducts between 8% and 15% of the
Ottawa River's outflow depending on the water level in the lake.

The Ottawa River subsystem drains a basin of 142 000 km2.
Annually, following the spring snow melt, the hydrological regime
of the Ottawa River 1is characterized by a peak flood lasting ftrom
ten to twenty days. During an extreme flood the Ottawa River
discharges 9 900 m3/s into Lake of Two Mountains, while the
average annual flow is in the order of 2 100 m?/s (Fig. 2.2).

In comparison, the drainage basin of the St. Lawrence River
subsystem is formed by the Great-Lakes. At the outlet of Lake
Ontario, the drainage area is about 777 000 km2. Because of the
Great-Lakes storage capacity, large quantities of water can be
absorbed and eventually released at a steady rate. As a result,
the St. Lawrence basin is one of the best naturally regulated
systems in the world. Thus, while the St. Lawrence river 1is
subject to periods of high and 1low water supp'y and annual
increases in discharge rates caused by snow melt, the river has
no significant flood peak. The mean annual flow rate of the St.
Lawrence River 1is approximately 6 (00 m3/s . During an ex-

treme flood (loc yvear flood recurrence interval), discharges

o

reach 9 900 m3/s (Fig. 2.2).
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The Mille Iles River's waters come almost exclusively from
the Ottawa River. As a consequence, the hydrological regime of
the Mille 1Iles River 1is also characterized by an annual peak
flood following the spring snow mglt. Though the discharges of
four tributaries with small drainage basins flow into the Mille
Iles River - the Duchéne River, Chicot River and aux Chiens River
within the study area, and the Mascouche River further
downstream, their contribution to the Mille 1Iles' flow is
considered insignificant compared to the Ottawa River’'s
(Shawinigan 1981).

Even though the flows of the Ottawa River are regulated, the
control measures have not completely eliminated the seasonal
variations in discharge rates. As a result, the Mille Iles River
experiences extremes in flow rates: For example, between 1955 and
1982, daily discharge rates reached a 1low of 18.8 m?®/s in August
1975 and a high of 1 390 m?/s in April 1976. The average yearly
flow rates of the river range between a low of 129 m3/s in 1964
and a high of 337 m3/s in 1974 (Fig 2.3). The bankfull capacity
of the river corresponds to approximately 500 m3/s (Bureau
d'Audience Public (B.A.P.) 1982:54).

During the late 1950's and early 1960's, the river
experienced a period of lower average yearly flow rates and peak
discharge levels than during the 1970's. Then, in 1972, 1973,
1974, 1976, 1977, 1979 and 1981. discharges exceeded 1 030 mi/s,
the 5 year flood recurrence heights. The 1974 and 1976 flood
heights exceeded 1 310 m?/s, which correspond to the 20 year
flood recurrence height.

The peak flood heights are wusually experienced between

mid-March and mid-June. April is traditionally the month which
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Figure 2,3
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experiences the highest discharge rates while the month of
September experiences the lowest (Appendix 1II). During peak
flows, water can “take less than half a day to travel through the
‘ 40 km. long river, with only a few hours difference between 100
and 2 year flood recurrence flood levels. During low water level
periodé, water can take up to a week to éravel through the river
(Shawinigan 1981).

By December, an ice cover formsf\over the entire river,
except in the vicinity of the fast flowing waters of the Grand
Moulin rapids which remain ice free throughout the winter. .Ice
breakup usually occurs during the month of March or April in
response to the rise in seasonal discharge rates.

As a consequence of the hydrological regime of the Mille
Iles River which has flows exceeding 1 390 m3/s in the spring and
flows as low as 18 m3/s in the summer, the river has a large and
active floodplain zone: along the southern floodplain, 83% of the
study area lies within the high flood risk zone between the water
line and the 20 year flood recurrence height. The majority of
the floodplains Pe;ween Fabreville and Ste. Rose and downstream
of Auteuil are’high flood risk =zones. An even larger portion of
the northern floodplain, 89%, lies within ‘the high flood risk
zone. The upper floodplain which acounts for only 11% of the
floodplain is primarily confined to portions of Bois des Filion
and Rosemere.

The majority of the! study zone 1is, therefore, subject to
fluctuations 1in wate level, especially in fhe\spring, which
- sustain important bio—phyéical processes ’énd produce valuable

riparian habitats, but represent high flood risk zones for

certain human developments.
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2.5 Water guality

The water quality of a water body influences the organisms
which can live in it and thus determines the biotic potential of
the environment. Water quality also influenceghhuman activities,
such as recreation.

A 1981 study by the Shawinigan consulting firm presents
information on nitrate, phosphorous, turbidity and cénductivity
for the river between 1970 and 1978. Overall, water quality is
very poor. For example, though there were great fluctuations in
the turbidity data between the years, 65% of the sample sites
along the river exceeded the acceptable turbidity 1limit.
Turbidity has an aesthetic significance and is a limiting factor
controlling the amount of light penetrating the water and thus
the potential for aquatic life. 1In the study zone, turbidity is
highest -along the lower portion of the study zone between the aux
Chien river and the David bridge.

In all water Quality parameters, the Shawinigan study shows
that all pollutant levels are directly influenced by the presence
of wurban and industrial effluent sources. The location of
effluent pipes explains the major wvariations 1in turbidity,
especially when low flow levels are experienced. The water
quality of the tributaries also affects the river's overall water
quality, especially during low flow periods. Overall, water
guality decreases systematically from upstream to downstream.
The phenomenon 1is explained by the gradual accumulation of
contaminants and their progression downstream.

The Shawinigan study reveals that seasonal flooding plays an

important role in re-establishing water gquality by dilluting and

o
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flushing out pollutants along the river. During peak flows the
increase in w%ters from the Ottawa river insure a greater
dillution of local effluents and an improvement in water quality.

No studies have been performed on the floodplains role in
ground water replenishment, sediment entrapment or filtration of
pollutants. )

Decreases in water gquality have resulted in the loss of
recreational potential. 1In 1972, there were 10 beaches along the

river. By 1980, following the continuous deterioration of water

»
quality, all of the beaches were closed.

-

Few studies have dealt with the Mille Iles River's riparian
vegetation. Only two studies, one by Lagacé and Dubé (1977) and
the other by Shawinigan (1981), address the subject in any
detail. In addition to these studies, information on the river's
flora was supplemented by the air photo interpretation exercise

““fﬁndertaken to determine land use <changes (Ch.4). The results of
the land use change study are discussed later on but the relevant
vegetation information is intergrated:in this section.

Because of the river's peri-urban location, a large portion
of the floodplain zone has been stronnly modified by human
encroachment. By 1980, only 54% (536 ha.) of the study zone
retained a vegetation cover. Since the area is characterized by
a number of soil moisture conditions, from the aguatic to the
terrestrial environments, a range of vegetation covers adapted to

different moisture conditions are present: woodland, shrubland,
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Table 2.1

e 4

Distribution of vegetation classes along the study zones in 1980

Vegetation class Hectares $ of total $ of undeveloped
floodplain floodplain
Shore marsh 7.87 ha. 1y 2%
Basin marsh 8.88 ha. 1% 2%
Meadow wetland 2.22 ha. <l% <1l%
Shrub wetland 80.95 ha. 8% 15%
Wooded wetland 336.41 ha. 34% 62%
Disturbed wetland 99.84 ha. 10% 18%
536.17 ha. 54% 100%
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meadow land and marsh vegetation (Fig. 1.1).

Within the remaining 536 ha. of vegetated floodplain
woodlands occupy 62% of the zone (Table 2.1). Silver maple
forests are the most common forest assvciation and represent
approximately 58% of the forested cover (Shawinigan 1980).
Silver maple forests typically support little undergrowth because
few species can withstand the moisture conditions. Such forests
are most common along the southern fleédplain between Fabreville
and Auteuil and in Rosemere along the northern floodplain.

The second most common forest association, a mixed deciduous
forest composed of maples, ash, aspen, cottonwood and elm, is
dispursed throughout the study zone. A thick wundergrowth
composed of poison ivy, touch-me-not, Canada nettle and sensitive
fern usually characterizes this woodland cover.

The third most important forest association is the red maple
forest which occupies approximately 5% of the forested
floodplain. The red maple forest is usually Quebec's most common
riparian forest, However, in the St. Lawrence lowlands it is
often replaced by silver maple. Along the Mille Iles River, red
maple forests succeed silver maple forests along the drier sites.
Its natural habitat is characterized by inadequate soil drainage
conditions resulting either from a raised water table or poorly
‘drained soils located in depressions. In the case of the Mille
Iles floodplains a raised water table folloying seasonal spring_
floods give rise to perfect habitat conditions. Small stands are
present on both shores throughout the floodpléins.

Disturbed wetland zones, where the natural vegptation cover
has at one time been removed and is regeneratingaintL one or more

stable vegetation covers, is the second most commop undeveloped

i

i
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land cover occupying 18% of the vegetated floodplain study area.
Grasses and forbs are the characteristic vegetation covers.

Shrub-sapling wetland is the third most important vegetation
cover occupying 15% of the undeveloped floodplain. The dominant
species include red and silver maple saﬁlings, speckled alder and
a variety of willow species. A large proportion of the
shrub-sapling areas correspond to abandonned agricultural zones
and represents a transitional vegetation cover from disturbed to
woodland conditions.

Emergent and aguatic vegetation line the lower edges of the
floodplains and occupy basin marshei. Because the floodplain
boundaries only extend down to the shoreline, as defined by the
1977 flood risk maps, shore and basin marsh zones occupy only 4%
of the floodplain study area. Along the southern floodplain,
shoreline depressions around the Sauvé bridge, in front of lle
Locas and west of Auteuil support the largest areas of emergent
and aquatic vegetation. Along the\ northern floodplain, the
gently sloping shorelines of St. Eustache and Boisbriand and
shoreline depressions in Rosemere, east and west of the CP
bridge, alsok§§pport emergent covers.

‘Finally, Eeadow wetlands form the transition between aqQuatic
and forest vegetation covers and occupy less than one percent of
the vegetated zones. Meadow species i;clude reed canary grass,
cut-grass, blue joint, manna grass, woolgrass, softrush and
sedges. Reasons for the“smallxcoverage include the fact that the
banks of the Mille Iles River are not conducive to the
development of meadow wetlands. Today, the Rosemere floodplain

west of the CP bridge along the north shore supports most of this

vegetation cover.
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2.7 Fauna
2.7.1 Fish

The number of fish species along the Mille Iles River have
declined in the last twenty years. In 1964, the river supported
75 spigies, by 1976 only 45 species remained. The loss 1is
attributed to water pollution and loss of adequate spawning
grounds and habitats. Nonétheless, "Malgré les nombreuses
perturbations du milieu, la faune ichtyenne a conservé une
étonnante vitalité tant au point de vue du nombre que de la
variété des especes."(Munic. Laval 1976:30).

In 1976, a study by Mongeau and Massé noted the presence of
two more species. A 1980 study by Mongeau, Legendre, Leclerc and
Brisebois also recorded two other species. By 1981, the
Shawinigan study had identified another 3 species. Thus, in
1980, the Mille Iles River was found to support at least 52 fish
species (Appendix1III). The most common species are sunfish.and
small mouth bass, perch and walleye, <catfish, suckers and
redhorse, pike and minnows.

Approximately half of the 52 fish species spawn in fast
flowing waters and the other half in calm waters (Appendix III).
The Grand Moulin rapids have been proven to be of great
importance to the survival of the species which spawn in fast
flowing water. In 1976, Mongeau and Massé identified the fish
which depend upon the the Grand Moulin rapids for spawning.
Lagacé and Dubé (1977) have also described the zone as an
important spawning ground for the smallmouth bass (Shawinigan
1981:147). Some of the most economically valuable fish species

(both ébmmercially and recreationally), such as the sauger and
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walleye, spawn in the rapids. The value of sport fishing along
the river has not yet been evaluated. However, in 1980, only
about 10 commercial fishing licenses were issued along the river
(Shawinigan 1982).

Besides being an important spawning site, the rapids also
play an important role in fish migration.

Il ne semble plus, suivant les inventaires
ichtyologiques, que le saumon de l'atlantique
s'aventure dans la riviére des Mille Iles. Cependant,
diverses espéces migratrices telles la 1laquaiche
argentée, l'alose savoureuse et certaines espéces
empruntent ¢cette riviére pour se rendre dans le lac des
Deux Montagnes et la riviére des Outaouais ou elles se
reproduisent. Il ne faut pas oublier non plus que
certaines espéces sportives ou non telles que le doré
ou les cyprins effectuent des migrations locales (amont
et aval du rapide du Grand Moulin) et gque la libre
circulation de ces espéces doit, continuellement nous
préoccuper afin d'assurer la pérennité de ces espéces
indigénes (Shawinigan 1981:169).

Finally, it must be stressed that the Grand Moulin rapids
and the Lachine rapids southwest of Montreal are the only two
remaining migration routes for species, such as the shad and the
mooneye, to sites upstream of Montreal. The rapids of the des
Prairies River, along the south shore of Laval, have been blocked
by the construction of a hydro-electric dam.

Today, a water regulation project known as "projet archipel™
is jeopardizing the existance of the Lachine rapids. As will be
examined,in detail later, a proposed flood control dam at the
entrance of the Mille Iles River 1is also threatening the
existance of the Grand Moulin rapids (Ch.5).

For the species which require shallow and/or calm waters for
spawning, the river still offers a number of undisturbed sites.

Spring flood waters provide excellent shallow water spawning

sites for species such as the ‘northern pike (Appendix III). The
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density and diverstiy of submerged and emergent vegetation are
the principal requirements for site selection. The seasonal
occurrence of the flood and the flood hejight are both important
factors in the success of reproduction. Species such as the

!
northern pike depend upon early high floods for the best spawning
sites to be made accessible. Shoreline encroachment along many
portions of the floodplain have probably destroyed a number of
the shoreline sites,.

The most valuable shallow water spawning sites remain around
the bay west of the Sauvé Bridge in Laval Ouest, along the St.
Eustache shoreline, the bay east of highway 13 in Fabreville,
extensive inland portions of the Boisbriand floodplain east of
highway 13 (presently disturbed by hydro-electric pilons), the
Boisbriand shoreline between highway 13 and 1Ile de Mai, the

~
floodplain west of the St. Rose peninsula, the large shore
marshes east of the St. Rose peninsula, around Ile Clermont, Ile
Locas and Ile Gagnon, west of the CP bridge in Rosemere, around
Ile des Gardes in Rosemere, and the bays around Auteuil in Laval.

Though the river's water quality has decreased over the
years and floodplain encroachment has destroyed a number of
spawning sites, the Mille Iles river with its range of flowing
water conditions remains a valuable habitat for fish species.

La riviére étant moins affectée au niveau de sa
qualité aquatique (moins d'émissaires d'égouts) par
rapport a8 d'autres secteurs dans la région de Montréal,
il en reésulte donc un potentiel élevé au niveau des
abondances des espéces de poissons.

La riviére des Mille Iles est considérée comme un

N endroit excellent = (Massé et Mongeau 1976) pour
1l'Achigan & petite bouche. Deux endroits semblent étre
importants pour les sites de fraie soit le rapide de
Terrebonne et le rapide du Grand Moulin. Le rapide du
Grand Moulin ... touche en plus les populations de la

riviére des Mille Iles et une partie de la populations
du Lac des Deux Montagnes. Ce rapide revét donc une
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importance trés élevée par sa situation géographigque.
On peut considérer presque toute la .zone du rapide
comme un site potentiel pour la fraie et surtout sur la
rive droite entre 1'ile Turcotte et la rive droite
(Shawinigan 1981:177).

The number and "diversity of fish species in the Mille Iles
River is directly related to the condition of the shorelines and
adjacent floodplains.

A healthy fish population is a principal requirement for the
survival of the land based floodplain' species which feed on fish.
In addition, the diversity and abundance of fish adds to the

floodplains attractiveness because of the direct recreational and

commercial potential. -

2.7.2 Birds and mammals

The avifauna which characterizes the area include three
types of seagulls: the ring-billed gull, the herring gull and the
great black-backed gull. In the nesting season the seaqulls
gather in large communities around the 1islands of the Grand
Moulin rapids and shores of the municipality of Saint Eustache
(Laval 1976, Shawinigan 1981).

Amongst Quebec's eight heron . species, the study zone
supports five: the great blue heron, the black crowned night
heron, the green heron, the american bittern and the least
bittern. The species have different nesting habitats, some nest
in tfees and others amongst the emergent vegetation, but they are
all dependent upon the riparian habitat for nesting and feeding.
Their primary foods consist of frogs, fish and aquatic arthropods
(Gauthier and Lepage 1976; Shawinigan 1981).

The ideal habitat for herons and bitterns consist of gently

sloping shorelines with shallow water zones which support a wide
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variety of emergent and aquatic vegetation. The vegetation must,
however, not be too densely distributed. The Mille Iles river's
shorelines between the grand moulin rapids and the David bridge
provide excellent heron habitat. The best sites are located
immediately upstream of the Sauvé bridge and around the marshes
and islands in the vicinity of the Laurentian Autoroute and the
Lafontaine bridge (highway 117). From Rosemere down to the mouth
of the river, utilization of the floodplain by herons is weaker
(Munic. Laval 1976; Gauthier and Lepage 1976; Shawinigan 1981).

The shorelines and floodplains of the river are alsoc used by
migratory birds such as the Canada Goose and the Malard (Munic.
Laval 1976).

The Mille Iles River has, therefore, been recognized as an
important habitat for avifauna, "Dans 'l'ensemble, les deux plans
d'eau qui circonscrivent la ville de Laval recélent donc sept (7)
sites de nidification de plus ou moins grande 1mportance, dont
cing (5) sur la riviére des Mille Iles." (Munic. Laval 1976:32)

The region, however, offers less valuable habitats for shore
birds. According to the Shawinigan study (1981:100), "la région
de Montréal est beaucoup moins propice aux oiseaux de rivage.
L'absence ou la deétérioration par 1l'homme, de large rives
vaseuses dépourvues de veégétation est sans doute la cause
principale de cette rareteée."

Finally, semi-aguatic mammals also utilize the river's
floodplains. The most complete study on semi~aguatic mammals of
the Mille 1Iles River 1is by Bergeron (1977). The most common
mammals include muskrats, minks, otters and racoons. Though the
river's floodplains offer adequate //?hcoon, mink and otter

habitats, the presence of mankind’ and the destruction of
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shoreline habitats have seriously reduced the wildlife potential
(Shawinigan 1981).

The ‘muskrat, however, has flourished along the river's
floodplains. Bergeron (1977) states that the river is
intrinsically suited to muskrats because of its shallow
floodplain waters which support the necessary aqguatic and
emergent vegetation. Gently sloping shorelines (less than 15
degrees) offer the best muskrat habitat for nest building. The
clay and loam soils of the floodplain provide good nest building
materials. Muskrats construct undergroungd galleries by
excavating cunnels along the shorelines. As a result, water
level fluctuations, wave effects and flow speeds are important
criteria in selecting sites. As with the natural habitats of
other floodplain species, natural muskrat habitats are
increasingly subject to man-made modifications be they dikes, the

N\

accumulation of solid and liquid wastes or infilling.

2.8 Political divisions

The floodplain study =zone encompasses parts of seven
municipalities, six along the north shore and one along the south
shore (Map 2.2).

The northern floodplain, which is narrower and encompa-ses
only 375 ha. or 38% of the study area, is occupied by six
municipalities : Two Mountains (8.80 ha.), St. Eustache (73.40
ha.), Boisbriand (127.95 ha.), Rosemere (130.20 ha.), Lorraine
(12.05 ha) and Bois des Filion (23.10 ha). The municipalities of

Rosemere and Boisbriand have jurisdiction over the largest




Table 2.2

The Mille Iles River region: population trend (1956 - 1981)

Laval Two Mountains St. Eustache Boisbriand Rosemere Lorraine Bois des Filion

Year

1956 69 410 5 830% 3 740* - - - - - - 1l 648
1961 124 741 7 274 5 463% 2 502 6 158* 197%* 2 499
1966 196 088* 8 069* 7 319* 3 498* 6 429* 1l 627* 3 219
1971 228 010 8 631 16 890* 7 278 6 710* 3 145%* 4 061*
1976 246 243 8 957 21 248 10 132 7 112 5 388 4 346
1981 268 335 9 944 29 716 13 471 7 778 6 881 4 943
Projected

increase

1986 282 222

1991 292 788

1996 296 253

* Change in municipal boundary since preceeding census.

(Source: Census Canada '56 - '81, and Munic. Laval 'Service d'urbanisme' 1983)

TP
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floodplain surface areas and together control over 69% of thea
northern floodplain. ’

In 1965, the towns of Eﬁval Ouest, Fabreville, Ste. Rose and
Auteuil along the southern floodplain and ten other 1Iles Jesus
communities fused to form the municipality of Laval. The
municipality of Laval has jurisdi;tion over the entire southern

floodplain which encompasées 623 ha. or 62 % of the study zone.

”?
.

2.9 Population trends

The Mille Iles river region experienced its greatest growth
in population between 1956 and 1971 (Table 2.2). The 1large
increases in population are explained by a gene}al
suburbanization process, an immigration from the urban centre to
the outlying rural areas, which characterized the Montreal>region
between 1956 and 1971, ‘

The population of Laval grew most!rapidly .beéween 1956 and
1966, the greatest growth occuring betweerd 1961 and 1966. Since
1871, the mean annual growth rate for Laval has stabilized at
_appro;imateiy 1%. It is predicted that this trend will.continue
and that the Lavél population will only increase by approximately
30 300 people between 1981 and 1991 (Laval Municipalite Regional
de Comte (M.R.C.) 1983:10).

The Laval Ouest portion of the flooéplain, the oldest
region, 1is predicted to experience the 1least growth in the
future. The Auteuil region, on the other hand, has the most

growth potential of the entire 1Ile Jesus area (Laval MRC

1983:130; Munic. Laval 1976:15). The recent population growth in
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the Auteuil region 1is reflected by the trends 1in housing
development. The Auteuil region is the site of over 25% of the
new housing construction in Laval since 1976.

The northern floodplain municipalities experienced their
greatest population increase between 1961 and 1971, five years
later than along the southern floodplain, and experienced another
surge between 19f6 and 1981. The five year delay in population
growth is largely related to the rglative inaccessibility of the
northern shoreline. The 1increases in population are <closely
linked to the improvement in north shore accessibility with the
construction of the Laurentian Autoroute in 1963 and highway 13
in 1974.

After 1971, 1immigration from Montreal to the northwestern
suburbs decreased. The high costs of transportation and a
downturn in the economy led to a reversal of iﬁmigration trends
back toward the urban centre. Population increases after thig

date are a result of natural population expansion.

2.10 Contemporary ignd uses

Three studies discuss the nature of contemporary 1land uses
along the Mille Iles River: a 1981 environmental impact study by
the Shawihigan Consulting firm, a 1976 sﬁudy by tre municipality
of Laval and a 1976 study by the municipality of Boisbriand. 1In
addition, a macro-inventory of contemporary 1land uses based on
1980, 1 : 10 000 air photographs was undertaken to supplement the
above information.

Originally, the Mille Iles River region was an agricultural

A"
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Table 2.3

Distribution of developed land uses along study zone in 1980.

Land use class Hectares $ of total $ of developed

floodplain floodplain
V4

Resjidential 289.76 ha. 29% 64%
Transition 79.30 ha. 8% 18%
Cottage 11.82 ha. 1% 2%
Industrial/ )

commercial . 14.63 ha. 1.5% 2%
Agricultural 24.90 ha. 2.5% 5% !
Disturbed 44.07 ha. 4% 9% !

464.48 ha. 46% 100%
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zone and an area of summer cottages for urban Montrealers. In
the early 1960's and 70's, due to favourable economic cond:itions,

improved transportation networks, the attractive properties of

&

kY
the shoreline and a lower tax base due to the historical flooding

problem, rapid development occured. Today, the region has
evolved into a suburban, largely residential area.

The land use inventory performed for this study reveals that
in 1980, 56% of the northern floodplain and 41% of the southern
floodplain are under developed land occupations (regzdentlal,
transitional, cottage, industrial, agricultural and d:sturbed
land uses). In 1980, the residential developments are the
dominant land use (Table 2.3).

The residential zones, which consist of recent high quality
constructions, are generally foung along the least susceptible
flood zones. Along the Laval floodplain, resident:al
developments occupy large portions of the Laval Ouest, Fabreville
and Ste. Rose areas. long the northern floodplain, the

municipalities of Bois s Filion, Deux Montagnes and St.

_EBustache support the largest tesidential developments.

The construction of residential dwellings peaked in 1976.
Since then, it has steadily decreased (Fig. 2.4). The
residential expansion coincided with the- years of low flood
peaks. The municipality of Laval has observed that the’
installation or extension of municipal ;erv1ces (water pipes and
sewers) 1s a principal factor 1in the construction of new
permanent residential dwellings and the transformation of
cottages into permanent dwellings (Laval MRC 1983:104).

Transition zones, where summer cottages adjoin permanent

single family dwellings and where summer cottages have been
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RESIDENTIAL DEVELOPMENT TRENDS - MUNICIPALITY OF LAVAL (1965 - 1982)
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transformed into perma;ent dwellings, is the second most
important developed land use and typically occupies higher flood
risk areas. In the transition zones, many of the cottages are
neglected and deteriorating while the permanent housing, often
vinterized cottages, are maintained and of higher quality.
Within the transition zones, the proportion of cottages to
permanent habitations can vary from 20% to 50% (Shawinigan
1981:107). The abandonment or neglect of cottages 1is explained
by the high renovation and maintenance costs in relation to the
value of the property, the property tax burden and the zoning and
lot size requirements which may render all transformations or
renovations impossible. Lot size regquirements and zoning
regulations have recently played an 1important role in the
abandonment of cottages, because many of the dwellings were
initially constructed in the absence of any management policies
(Shawinigan 1981:107).

In 1980, agricultural ‘activities only occupied 2.5% of the
floodpléins. Prior to the suburbanization process, the Mille
Iles River region was regarded as the bread-basket of the
Montreal region. Between the 1950's and the 1970's, agricultural

practices along the floodplain study zone decreased and changed

in nature from extensive cultivation to 1ntensive
market-gardening and horticulture, Today, numerous farms
specialize in intensive green-house agriculture. "A large

proportion of the previously agricultural 1lands have been
abandonned and permitted to regenerate into disturbed wetland,
shrub wetland and wooded wetland conditions. While agricultural
activities presently occupy a small portion of the floodplains,

the activity is viewed as important source of employment for the
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local populations (Laval MRC 1983:11).

In 1980, few areas were excldéively composed of cottages.
Typically, the proportion of remaining cottages was higher on the
immediate shoreline, the high flood risk apparently acting as a
deterent to the transformation of cottages. Along the southern
floodplain, three distinct cottage zones remained along the
shoreline - one between Fabreville and Ste. Rose at the foot of
the peninsula, and the last two are located east of Auteuil. No
cottage zones remained along the northern floodplain.

The municipality of Laval recorded the presence of 2 601
cottages in 1970, more than B80% located within the study zone.
By 1976 the number had dropped to 1 544 cottages and by 1981, 1
150 cottages remained. (Laval 1976:40 ; Laval, Serv. Estim.
1681:54). In s1x years, between 1970 and 1976, there was a 40%
decrease in cottages. The decrease 1is the result of abandonment
or transformation of the structures. No studies have determined
what proportion of cottages have been simply abandoned as opposed
to transformed.

A number of factors have led to a decreased rate of
floodplain development in the study zone since 1976. Between
1975 and 1980, only 97 new constructions were erected g the
floodplains, representing only 140 new housing units (Shawinigan
1980). Factors which have 1led to the downturn in development
rate include:

- the unrealistic hopes of economic benefits from the
Mirabel airport project,

- the presently abandoned project to link downtown Montreal
and Saint Jerome with an express transportation system,

- increasing infrastructure and transportation costs,

- the downturn in the economy,
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- the adoption in November 1978 of law 90 (Loi sur la
protection du territoire agricole), which has imposed
serious restrictions on the development of ‘the fleodplain,
especially on the south shore downstream from Fabreville,
- and finally, stricter floodplain development regulations
which are the product of the 13976 federal-provincial flood

damages reduction program, which will be examined later
(Ch.5). ot

2.11 The economic conseqQuences of floodplain development

Since the 1950's, residential development, along the Mille
Iles River has expanded from the dry terrace sites to the lower
floodplains. Continued floodplain development combined with ten
years of high flood levels have resulted in escalating flood
damage potentials.

Floodplain encroachment along the Mille 1Iles River has
resulted 1n the destruction of valuable riparian habitats and
engendered the most significant flood damages 1n the Montreal
region. It has been estimated that the Mille Iles River region
can experience over 55% of the floodplain damages in the Montreal
region (B.A.P. 1982:27). It has -been stated about the
floodplains that

.... L'envahissement de cet espace inondable par
1'habitation permanente a couté au gouvernement
guébecois, a8 l'occasion des crues de 1974 et de 1976,
respectivement $1 398 026 et $1 967 739 .... Ces
chiffres ne représentent en rien les dommages réels
subis par les riverains ... les dégats réels pourraient
s'élever & plus du double (B.A.P, 1982:71).

The Shawinigan study (1981) reports that in 1974, the Mille
Iles river residents suffered over 4 million of the 12 million
dollars in flood damages which the Montreal area experienced.

More than 1 500 single family dwellings, 900 cottages, 17

commercial and 7 public establishments were affected. During the
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1972, '73, '74 and '76 floods, the municipalities of St.
Bustache, Boisbriand, the Laval Ouest portion of the Laval
shoreline, Rosemere and Bois des Filion were most affected
(Shawinigan 1981:7). Estimates of the annual damages are in the
order of $§ 920 000 (December 1974) for Laval and $ 2.5 million
for the entire Mille Iles river region (Shawinigan 1981:7; Munic.
Laval 1976:39). .

In 187¢, the thunicipality of Laval determined that 430
permanent single family dwe}lings were affected by a 5 year flood
arecurrence hheight, 672 by @ 20 year flood recurrence and 895 by a
50 year flood recurrence height. The mean value of the dwellings
. was established at $ 17 000 . More than half of the affected
dwellings were located in the Laval Ouest region,
Simultaneously, 432, 549 and 617 cottages were affected by the
1/5, 1720 and 1/%50 year flood recurrence heights. The average
value of khe cottaées was fixed at more than $ 8 000 (Munic,.
Laval 1976). v .

Approximately 250 buildings along the Mille lles River, 651
of them permanent ddellings,“are"§}£ected by floods below the %wd

year flood recurrénce height’ (708 m3/s} (B.A.P. 1982).

2.12 Conclusions

As a result of the hydrological regime of the Mille Iles
River, which has flows exceeding 1 390 m?/s in the spring and
flows as 1low as 18 m?/s in the summer, the floodplain 1is
extensive and active, and supports a range of biologically rich

habitats.
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Based on the information presented 1in this chapter, it is
evident that the floodplains support valuable bio-physical
environments whose functions can be beneficial to man and whose
existence are a direct result of the natural hydrological regime
of the stream. Floodplain encroachment and structural
flood-control works attempt to alter the natural bio-physical
processses and pose a direct threat to the existance of the
systems.

Though,the wildlife potential has decreased over the years
as a result of habitat destruction, the study zone still supports
valuable habitats and wildlife populations. The survival of
wildlife is linked to the presence of undisturbed riparian zones
which meet adequate habitat requirements such as abundance and
diversity of vegetation.

The remaining resources offer a range of management
alternatives and provide wildlife habitat, commercial,
recreational and educational potentials. Only a few large
undistrubed zones with high wildlife potential remain.

Since the late 1950's, the riverine lands have been
progressively encroached wupon by flood vulnerable developments
such as residential, commercial and industrial land uses. The
flood hazard along the Mille Iles River, which is measured in
terms of flood damages, has become important enough to attract
the attention of the federal and provincial govetnments.

Given the present situation in which the Mille Iles River
floodplains are <chanficterized by a range of land uses/covers,
from flood-vulnerable residential developments to flood-dependent
riparian habitats, it is evident that a comprehensive floodplain

management program has to adopt a number of short- and long-term
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adjustments to ensure the reduction of flood damages along the
developed zones and the rational wuse of floodplain lands along
the undeveloped zones.

In 1976, the governments signed agreements to reduce flood
damages across Quebec. Portions of the agreement specifically
aim to reduce flood damages along the river. However, it can be
argued (Ch.5) that the floodplain management scheme 1is not
comprehensive because 1t emphasizes structural solutions and only
aims to reduce flood damages. The policy is noé based upon an
understanding of the land use processes and does not consider the
preservation or protection of the remaining valuable riparian
habitags. ) |

A comprehensive floodplain management policy must not only
employ a range of flood damage reduction approaches, but must
also be based upon an understanding of the human processes, such
as the nature and extent of human encroachment into an area, and
of the biophysical elements, such as the nature of riparian
resources and their management potentials.

Before the new floodplain management policy is examined, the
past managment policies, which have 1led to the present flood
hazard conditions must be examined so as to develop an
understanding of the flaws of the past system and the nature of
the flood hazard which subsequently developed. In this manner,
the physical adjustments and institutional arrangements required
to stabilize and eventually mitigate the present flood hazard can
be examined.

The following chapter investigates the past floodplain
management policies in Canada and Quebec and their implications

for the management of the Mille Iles River region.
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Chapter 3: Floodplain management policies prior to the 1976

federal-provincial flood damage reduction program.

To wunderstand the present® and future riparian land use
managemeht policies along the Mille Iles River it is necessary to
examine the past arrangements for dealing with floodplain
management in Canada and Quebec.

The administrative arrangements for dealing with floodplain
management have historically been highly fragmented amongst the
senior ané junior 1levels of government. While shoreline
development has largely remained a provincial concern, floodplain
development has become a 1local municipal concern. As will be
seen, the consequences of this fragmentation of responsibilities

is clearly observable along the Mille Iles River floodplains.

3.1 The Federal government's role in floodplain management

As a result of the Canadian constitution, articles 92 and
108 5f the British North America Act (1B67), the provinces have
obtained the exclusive powers to legislate over property and
civil rights, matters of local and private nature, over
undertakings of local nature and over matters related to natural
resources, including water resources. The federal government, on
the other hand, has been given the powers to legislate over
navigation, fisheries and interprovincial and international
matters. The federal government may also legislate works which

are judged to be beneficial to the whole nation or to two or more
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provinces.

The role of the federal government in floodplain management,
a level of government which has no direct control over land use
regulations or 1local works, has been largely restricted to the
construction of flood control structures 1linked to large river
basin development projects 1in collaboration with provincial
governments.

In the early 1900's, federal involvement in water resource
management focused upon the construction of large scale water
control projects for hydro-electric storage. The government was
also involved in the construction of works for navigational
purposes.

In the late 1940's and early 1950's, major flood events
occured in Canada. In 1948, flooding along the Frazer River
inundated 200 km?, damaged‘over 2 000 homes and over 16 000
people had to be evacuated. In 1950, floods along the Red River
affected 1 760 km? and caused extensive damages, especially in
the Winnipeg region. In 1954, in the Toronto area, floods
related to huricane Hazel resulted in flood damages and the loss
of 80 lives (Page 1980:413).

Federal and provincial governments responded to the
emergency Situations by providing assistance to those suffering4
from flood damages. Although the primary responsibility for
dealing with natural disasters rests with the provinces, it has
been a long-standing practice of the federal government to assist
the provinces, when requested, in situations where the costs of
dealing with disasters exceed levels which they can be expected
to bear on their own.

Cost-sharing arrangements for floodplain protection became
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attractive to provincial and federal governments and were viewed
as expedient solutions to ‘many flood problems. Total
compensation of $22 million was paid following the Fraser River
flood, $25 million following the Red River flood and $25 million
following-hurricane Hazel (Page 1980).

Thus, despite the range of measures available for floodplain
management, the federal government has traditionally provided ad
hoc assistance in the form of structural solutions and
post-disaster financial compensations. The government's lack of
preparedness for comprehensively coping with flood hazards
emphasized the need for coordinated flood control and water
resource management research.

In an attempt to remedy the situation, in 1953, the federal

government passed the Canada Water Conservation Act and the

mitigation of floods was tackled on a large scale, involving the
efforts of both federal and provincial governments. The Act
provided federal contributions to the provinces for the
construction of dams and other works for purposes of water
conservation and flood control. ﬁnder the Act, the provinces
were responsible for the projects, although responsibilities
could be delegated to local authorities. Federal assistance was
restricted to works of a "major character", could not ‘exceed the
amount invested by the province and could not exceed 37.5% of the
total project cost.

%hough, in principle the Act appeared attractive, in
practice it was considered to be too restrictive and a long time
elapsed before any agreements were concluded under it. Without
joint participation 1in planning the programs, the federal

government could only accept or reject plans proposed by the
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provinces. The Act ignored a great many water resource issues.
Only structural measures vere eligible for 9assistance, thereby
ignoring other approaches to flood hazard management. Financial
contributions were provided only on the basis of the rigid cost
sharing formula. Finally, problems were encounterea in
interpreting the meaning of projects of "major character" ané in
resolving administration and technical problems (Page 1980). '

Through the Canada Water Conservation Act (1953), which
limited financial assistance to major structural uﬁdertakings,
the federal government forced floodplain management towards
policies which consisted of sctrictly structural solutions,
Disatisfaction with the constrainst of the,Act and the growing
awvareness of the need for more comprehensive management schemes
gave rise to a new act. v

In 1970, the Capada Water Act repealed the 1953 Canada Water

Conservation Act. Under the Act, the federal minister of the
Environment can enter into an agre;ment with 1individual
provincial governments for purposes of water resource management.
Federal-provincial consultative committees are established which
study problems, priorities, policies and formulate programs. The
federal and provincial governments can then enter into joint
,agreements for the planning and implementation of £flood control
schemes. The Act was hailed by the federal government as a
system which would emphasize joint planning and management Sf
river basins, offer a range of planning alternatives and offer
more possibility of federal participation in floodplain
management. In the Act, no restrictions are placed upon the

vater related uses of the water resource management project.

Though no cost-sharing formula is specified by the Act, _ most
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Table 3.1 \

\>ﬁ \The "dollar-per-capita®™ formula
for federal cost-sharing

Provincial expenditures per Federal
capita eligible for sharing share (%)
First dollar . 0
Second and third dollars 50
Fourth and fifth dollars 75

and for the excess , 90

- Under this formula direct federal disaster assistance
is not provided until the eligible flood damages in a
-province add up in dollars to the population of the
province and the province requests federal assistance.
As per capita dollar damages increase federal
cost-sharing increases progressively.



55
_studies are financed on a 50-50 federal-provincial basis (Fish.
and Environ. Can 1976). (

At the same time as the adoption of the Canada Water Act
(1970), a federal poclicy on flood disaster relief began to
emerge. "Prior. to 1970, the cost-sharaing arrangements between
federal and provincial governments for post-disaster relief had
been negotiated individually on an ad hoc bas:s. Because the
federal government had responded to individual provincial request
by studying, their national significance and their cost-benefit
ratios, federal flood assistance was largely confined to major
urban centers.

Since 1970, federal disaster assistance has been
standardized and allocated under a cost-sharing formula entitled
the "dollar-per-capita”™ formula (Table 3.1), Under the formula,
a province is not entitled to federal disaster assistance until
the eligible damages add up in dollars to the population of the
province and the province requests federal assistance.

No{ all types of damages are eligible for federal
assistance. Summer cottages, antiques, damages to commercial
establishments and crop damages are excluded. To date, financial
ass?stance has been focused upon property damages, small
businesses and the repair of transportation systems and public
buildings.

Even with the adoption of the Canada Water Act and the new
federal policy of flood disaster-»&ssistance, the policies of the
federal government came under severe criticism. Though it had
been claimed that the adoption of the Act would permit a
“comprehensfve planning approach to federal-provincial water

resource management"” (Page 1980:415), it was not clear whether
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the federal government would provide financial assistance for the
implementation of non-structural alternatives. The disaster
assistance policies of the government were also thought to
encourage .the development of flood risk areas. The disaster
assistance was viewed as "premium-free insurance” and property
owners were found to have collected damage relief for a number of
floods (Page 1980:416). In addition, the concerns for the
restoration and preservation of open spaces, the maintenance of

-

agricultural lands and the growing interests for the conservation
of wetland flora and fhuna pointed to the need for a
re-assessment of the floodplain management strategies stimulated
by the Canada Water Act. (

Given these criticisms, \the federal government re-assessed
its programs under the Act in view of formulating a national
strategy which would deal more comprehensively with flood threats
and floodplain management. A new approach to floodblain
management was announce on April 10, 1975, by the Hon. Jeanne
Sauwp, minister of the Environment.

The new approach to floodplain management is based on the
following principles (Page 1980:418; Fish & Environ. Can.
1976:1):

~ (1) programs of federal agencies concerned with flooding

must be co-ordinated, both internally and with
related programs at the provincial level. This
coordination can take place through the federal-
provincial agreements and through established
federal inter-departmental co-ordinating mechanisms;

(2) the cornerstone of a co-ordinated program would be
flood risk maps, as a basis for general agreement on
the definition of flood prone lands;

(3) information on floods, on federal policies and

programs and flood risk maps must be provided to the
public, the municipalities and all others concerned;
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(4) federal agencies such as the Canada Mortgage and
Housing Corporation, which administers the National
Housing Act, the Department of Regional Economic
Expansion, which provides 1incentives to industries
in regions of economic disparity and the Department
of Public works, which constructs federal facilities,
will not develop or support development 1in areas
1denti1fied by the mapping program as high risk areas;

(5) federal assistance will be refused, with respect to
new or further developments within high flood risk
areas, once the public has been made fully aware of
the hazard (through the use of flood risk maps);

(&) the provinces are asked to restrict their investments
in flood risk areas and to encourage appropriate
zoning regulations 1n such areas.

To put these principles 1ntc practice the federal government
negotiates agreements with individual provinces. Variations
exist i1n the agreements between governments, but all provinces
must sign a "general agreement"” and a "mapping agreement”.

The "general agreement"” has a life of 10 years and outlines

£

the basic approach for decreasing flood damages and the policies
agreed wupon by the governments. All feasible structural and
non-structural alternatives must be considered, including the
possibility of letting some flooding occur. Effectiveness, costs
and ' benefits associated with alternatives have to be considered
when selecting aﬁ@;approach. Preference is to be given to
measures that prevent vulnerable developments in flood risk
areas. The general agreement also includes separate
sub-agreements covering flood damage reduction studies,
cooperative flood forecasting and others.

The "mapping agreement" delineates flood risk areas in which
the policies of the "general agreement"” will be applied. The
federal minimum for delineatingﬁthe flood risk area is the 100
year flood height, though it will support a province choosing to

use a larger recurrence interval. Within the 100 year floodplain
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zone, two flood risk zones are delineated. The flood risk
mapping program has been given a great deal of attention because
the federal government believes that the precise identification
of flood risk areas is a prerequisite for the other programs.
The flood risk maps are .also viewed as performing an important
role in the prevention of further development of floodplain areas
were development already exists, the governments plan to carry
out studies to determine the most effective measures to reduce or
prevent flood damages.

On November 10, 1976, the province of Quebec was™he second
province to sign a federal-provincial flood damage reduction

agreement.

/
i

3.2 Floodplain management in Quebec prior to 1976.

Article 92, of the British North America Act (1867), gives
the provinces legislative authority ove} property and civil
rights, over matters of a local and private nature and over local
works, The provincial government is therefore theoretically
reponsible for floodplain management which is a matter of local
nature. ‘

Though the BNA Act givgs the provincial government all of
the legislative authority to manage floodplain development, since
the beginning, the majority of legislative powers controlling
floodplain utilisation (e.g. zoning, land use regulations) have
been transfered to lower levels of government, such as local

municipal governments and para-public organisations such as

Hydro-Quebec.

- SV [
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Today, the provincial level of government only retains
legislative authority over the management and development of
public lands - lands which are still owned by the provincial
government. In Quebec, the majority of the water bodies, their
stream beds and banks have remained the property of the
provincial government.

The provincial ministries with powers to intervene 1in the
development of public lands and shorelines are numerous (Appendix
Iv); The agencies wusually hawve two functions. First, to
supervise the development of public lands, and second, to insure
the protection of public lands. The two functions can often
contradict one another, especially within a single agency which
can act as both the proponent and the controlling agent. Though
numerous ministries have an input in riparian zone development,
tvo ministries have played a dominant role in their management
and development: the Ministére de l1'Energie et des Ressources and
the Ministére de l'Environnement.

The Ministére de l'Energie et des Ressources, known until
September 21, 1979 as the 'Ministére des Richesses Naturelles'
and the 'Ministére des Terres et Foréts', is the principgal
ministry responsible for the management of Quebec's public lands.
The ministry controls the sale and rent of public lands, the
allocation of permits and the acguisition of lands 1in the
public's interest. .

The ministry also enforces the application of the 'Réserve
des Trois Chaines' which delineates the extent of public lands
along shorelines. When applied, the 'Réserve des Trois Chaines'
generally extends for 61 m (198 ft) above the normal high water

level of waterways. Though most of the shorelines of Quebec's
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water bodies are still part of the public domain some are now
part of the private‘ domain and thus outside provincial
jurisdiction. Generally, the shorelines of riparian lands
conceeded before June 1, 1884, have been transferred tc the
private domain. In such cases, the banks o0f non-navigable

waterways down to the normal low water line are ©part of the

private domain. After this date, the banks of non-navigable and
navigable water bodies are subject to the 'réserve’' and have not
been transferred along with the adjacent riparian lands, and thus

remain within the public realm, Under the 'réserve' the

S
“ P

Ministéré~dg l'Energie et des Ressources can grant or refuse a
developer the permission to‘encroachlupon the banks of a wat;r
body.

Thg Ministére de l1'Environnement, known until September 21,
1979, aé the 'Direction Générale des Eaux' of the 'Ministere des
Riches;es Naturelles', has played an even more significant role
in shoreline management. Through the Loi sur le Régime des Eaux
(L.Q. R-13), the ministry manages the beds and banks of waterways

up to the height of the normal high water line without flooding.

Above this height, the Ministére de 1'Energie et des Ressources
is responsible for the application of the 'Réserve des Trois
Chaines". If the banks have remained within the public domain,
the ministry of the environment also controls all structural
works that are 1likely to change currents, flood recurrence
heights or influence any other aspect of the environment.

In the case of shorelines which have become part of the
private domain and left provincial jurisdiction, the ministry of
éhe environment remains somewhat responsible for the shoreline.

However, the ministry has little legislative authority over its

~
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development. The Loi du Régime des Eaux and Loi de la Qualité de
l'"Environnement, controlled by the ministry of the environment,
are the most important laws controlling shoreline encroachment.’
The Loi du Régime des Eaux (1964), 1s primarily concerned with
the management of Quebec's water bodies still 1in the public
domain. The law determines what types of constructions are
permitted under given conditions. Encroachment along stream
shorelines 1is also controlled by the Loi de la Qualité de
l'"Environnement (1972), created to protect environmental quality.
The powers of the law are much broader than those of the Loi1 du
Régime des Eaux. Articles 20 and 22 of the Loi de la Qualité de
L'Environnement are the only tools available to control shoreline
degradation along privately owned lands.

By and 1large, the provincial laws controlling public

shoreline development are adeguate, if they are enforced.
Unfortunately this has not always been the case. In addition,

vhen enforced, violations must be handled through a court of law,

Ly

This has proven to be a slow and tedious process,

Dans les cas d'obstination, le seul recours
possible est celui des tribunaux .avec les lenteurs Qque
celd comporte. En effet, dans la région de Montréal,
nous connaissons plusieurs cas de remplissage qui ont
été faits sans autorisation et dont le réglement par
les tribunaux n'est intervenu que plus de cing (5) ans
aprés le début des dits travaux. Certains dossiers
sont méme en marche depuis plus de dix (10) ans. Une
telle lenteur ne peut pas faire autrement que finir par
embourder l'administration (Beaudoin 1975:52).

On the other hand, the 1laws regqulating and controlling
floodplain encroachment and degredation have been practically
nonexistant because most floodplains 1lands are privately owned

and thus outside the provincial government's jurisdiction. 1In

many cases, the destruction of riparian resources has been
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Table 3.2

FLOOD DAMAGE REIMBURSEMENTS (1974 and 1976

Categories No. of
demands

1974 1976

Individuals 5 078 6 781

Farmers 1 777 1 063

Small enterprises 547 457

Misc. groups -- 17

Temporary dwellings -- 176

Collective equipment 107 149

Emergency measures 73 280

School commissions -- 5

Operation costs -- --

Provincial

collective equipment

Provincial

emergency measures

Total ‘ 7 874 8 928

no. of

muncipalities 292 618

(Source:.adapted from Perrier 1978)

S
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FLOODS )

Amounts paid

($)

1974

725 275
768 201
193 305

20 498
874 648
950 912

097 158
050 511

432 796

449 340

22

1976

657
907
050
62
19
202
046
28
409

185
159

729

245
526
3le
340
793
335
339
125
654

513
942

128

4
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perfectly within the laws, if not openly sanctioned by property
rights. In addition, 1in the case where floodplain =zoning
policies, lot size regquirements and construction specifications
have been developed and applied they have often conflicted with

property rights.

)

La technigue du zonage au Québec apparait dans les
faits comme étant essentiellement négativiste... le
pouvoir de zoner a été et est encore uniguement congu
et articuleé par ses tenants pour "protéger” ou
"préserver" certaines parties de leur territoire
d'usage indésirables et/ou dommageables. Le zonage a
donc servi aux authorités .publiques comme outil
juridique pour "contraindre” le droit de proprieté et,
en particulier, la propriétée fonciére en territoire
urbain. Cette conjoncture négative et défensive était

certes prévisible, voire fondée, dans un contexte
socio-juridique ou le droit de proprﬁ%&é (via 1la
propriété fonciére) a été et continue d'étre envisage

comme possédant un caractére "inviolable" et "sacré" et
d'une importance telle que la quasi-totalité du systéme
juridigque privé repose sur lui (Denis et Descoteaux
1976:31 ).

Structural measures, such as diking, have been the
adjustments which have received the most attention in Quebec
(Harvey 1976: B.A.P. 1982). Ad hoc relief and rehabilitation
adjustments have also received some attention in recent years.
The first provincial effort to provide public relief to flood
victims occured in 1974 and was repeated 1in 1976 (Table 3.2).
Consequently, until 1976, the provincial floodplain management

policies consisted primarily of ad hoc structural adjustments and

relief and rehabilitation measures.

w
.
W

Municipal responsibilities in floodplain management.

As a result of the Loi des Citéﬂ et Villes and the Civil
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Code, floodplain management is largely a local municipal concern,

-

Au Queébec, le zonage s'est revéle é&tre une
technique de division et de <classification du
territoire en zones, technique comportant
l'établissement, pour chacune des zones ainsi formées,
des constructions ou usages pefmis ou prohibés, ainsi
gue les normes applicables. Ainsi dés 1l'origine, le
zonage se retrouva intégré dans nos lois municipales

générales (Loi des\C1£g€ et Ville; Code civil), les
législateurs en ayan fait une responsabilité
"facultative” presque exclusivement locale...{(Denis et
Descoteaux 1976:31)

Municipalities have been responsible for the control and
regulation of floodplain development through the use of zoning
regulations, lots size requirement, construction standards and

regquirements,

La majorité des compétences en matiére
d'aménagement du territoire se situe & <ce niveau.
L'autoromie municipale quant & 1l'utilisation de leur
territoire en fait le pivot de toute tentative de
contrdle et de surveillance .du développement. Ainsi,
les municipalités riveraines constituent dans le cas du
fleuve, les autorités les plus compétentes pour
protéger les berges contre un developpement anarchique
(Delisle, Descdteaux et Denis 1976:80).

However, the formulation and application of management
schemes for the utilisation of floodplain lands has not been a

priority for municipal governements,

...l'occupation des rives s'est historiguement
effectuées sans considération des colits sociaux.
L'aménagement des zones riveraines s'est toujours
réalisé sans plan directeur. Seules les pressions
économique® ont gouverné le développement industriel ou
agricole et 1la construction domiciliaire sur les
berges, entrainant alors une mise en valeur chaotique
des rives des cours d'eau...

Le processus de dégradation des rives est aggravé.

par 1'absence de loi statuant sur le dévelopement des
berges. Des lois définissent des priorités
d'utilisation des cours d'eau et précisent les droits
des propriétaires riverains quant & l'utilisation de la
riviere et a 1l'wexploitation de son 1lit. On a par
contre oublié la réglementation de 1'occupation des

L ]
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berges, réglementation gqui jusqu'ici relevait d'autres
entités administratives qQue celles précisément occupées
de 1'utilisation des ressources, Seules les
municipalités ont pouvoir .de réglementer l'occupation
de leur territoire et les exigences des cours d'eau ne
semblent pas faire partie de leurs priorités (AQTE
1977:196).

As a result of the apathetic municipal attitudes toward
floodplain management, local communities have not formulated or
encouraged the adoption of land use regulations which would, in
their wviews, reduce the growth of their tax base. Instead,
municipalities have traditionally supported the adoption of
structural adjustments, usually funded by senior levels of

government, to protect the floodplain inhabitants from flood

hazards.

3.4 Floodplain management along the Mille Iles River

prior to 1976.

The divisions and fragmentation of jurisdictional
responsibilities and the lack of incentives to the formulation
and adoption éf rational management strategies are reflected
along the Mille Iles river floodplains.

Along the Southern floodplain, which is under the
jurisdiction of the municipality of Laval, the boundary between
the private and the public domain 1is established by the normal

low water line. The banks of the Iles Jesus, the zone between

the normal high and low water 1line, were conceeded to the
‘Jesuites through a seignorial title (Ile Jesus in its entirety
once having being the Laval seignory) more than two hundred years
ago, and have therefore left the public domain. By and large,

shoreline development has been uhder‘ the control. of private

S
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individuals. 1In 1976, over 75% of the stream banks were under
private ownership (Munic. Laval 1976). In this case, the
provincial government has no direct control over shoreline
development and the municipality of Laval is responsible for land
utilisation through the use and enforcement of zoning
regulations.

Along the northern floodplain, the stream banks, the zone
between the normal high and low water lines have remained in the
public domain. Any undertakings within this zone should be
approved by the ministry of the environment. The 'Réserve des
Trois Chaines', however, has not been enforced by the Ministére
de 1'Energie et des Ressources and individuals have extended
developments down to the low water line. Six municipalities
roccupy various portions of the northern floodplain and all have
coqtrol, through individual zoning strategies, over the
development of their riparian lands.

Overall, through the wuse of =zoning regulations, the
municipalities along both floodplains have encouraged the
development of low density residential housing (single and double
occupancy). The municigality of Lorraine has been the exception
and has zoned its entﬁre floodplain for public land use.1 The
municipalities of Laval and Boisbriand are the only
municipalities to have undertaken a systematic study of the

shoreline accessibility and have formulated public access

policies. ‘

‘ N
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3.5 Conclusions.
.

Because of the fi?gmentation of responsibilities and the
lack of coordinated and planned floqdplain managemént policies,
economic fackors have .controlled development along the
floodplains of the Mille Iles Ri;er.ﬂ Unsuitable developments
have progressed unhindered and sometimes have been encouraged by
municipal zoning strategieg. Consequences of the absence of a
comprehensive floodplain management policy have been the
destruction of valuable riparian- habitats and the unsuitable
development of floodplain lands.

The following chapter investigates the 1land use trends which
have characterized the Mille Iles River floodplains over the last

two decades under the past lack of management and have produced

the present flood-vulnerability. :

— "
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‘ 4
Chapter 4: Floodplain development trends along the Mille Iles

¢ River prior_ to the 1976 federal-ﬁrovincial agreements.
) ' /

q

v

4.1 Introduction

Floodplain development (Qlong' the. Millel Iles river has
proceeded without the quidelines of a comprehensive management
strategy identifying the valuable. riparian enviraonments or the
appropriate ripar}an land uses. -As a conseqﬁence, the Mille Iles
river region has lost valuable resources and become increasingly
vulnergble to floods. \ /

To reduce the . flood damage potential and manage the
remaining resources of the floodplain, the nature of the
encroachment process must be understood. The following chapter
investigates the nature and extent of human encroach;ent onto the
river’'s floodeaiAs and the land uses changes which have given
r}se to today's loss of resources and flood vulnerability.

_, An understanding of the nature of the land use changes and
rénaining undisturbed reséﬁrces“ proviaes the basis for land use
planning and helps to assure that development, protection and
prese‘%ation is done in the mo%F systematic and efficient manner.
A' study of riparian land use can be wused in floodplain
development planning to detérmine the extent of encroachmen;,
identify the development trends which have resulted in increased
vulnerability, delineate uses which are appropriate along the
floodplain, determine which resources are best able to
accommodate these uses, and to promote protective legislation and

zoning for the remaining valuable sites.

3
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4.2 Materials and methods

.4.2.1 .,Materials

Existing aerial photographs were used to deliné#te and map
paét and present land uses and vegetatibn covers. Amongst th&
sets of existing continuous and stereoscopic aerial photographs,
the following two sets were chosen. The earliest available set’
of air photographs, 1958 glack and vhite prints at the scgle of 1
: 36 000 were chosen as they provided t;e oldest information on
the past distribution of riparian land wuses. For-data on recent
land uses 1980 colour cut-films at the scale of 1 : 10 000 were
chosen. The 1980 photographs are the most recent small-scale
phgtographs of the area. They cover most precisely ‘the riparian
zone under study and are thought to Wizzrately represent the 1976

0

floodplain conditions. The 1 : 1 0 coverage permitted the

" identification of certain plant species, while only dominant

canopy vegetation could be established with the 1958 photographs.

A Bausch and Lomb Zoc; Transfgr.Scope (2ZTS) permitted - -the
viewing qﬁ aerial photographs projected upon tqpographic base
maps. The base ma;s consisted of the five Montreal region "Flood
Risk Maps™ ( scale of 1 :‘10 000) produged by the Inland Waters
Directorate, Department of Fisheries and Environment Canada and
by the Surveys aqd Mapping Branch of the Department of Energy,
Mines and Resoqrcééh Ottawa 1977 (31 H 12-100-0101, 0102, 0201,
020?, 0302). The maps delineate the 1low water mark, the 20 year
flood ;ecurrencg height ana the 100 year flood recurrence height.

Controls on the ZTS allowed the correction of differences in

air photographs and base Mmap scales and provided optical

corrections to accurately super-impose the images upon the base
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maps. The 2ZTS contééls enabled - the correction of geometric
anom;l{es in the photégtaphic" images due to tilt, rélief, and
lens distortion. In this manner land use and cover information
from 1958 and 1980 photographs was t;éced onto éransparent
OVerLays'placédi over thiabase mabs. Two sets of overlays wefé’
producéd, one set contaiﬁing 1958 and the other 1980 inforqatioh.
The transparent overlays could then be studied éeparately or
‘super-imposed onté one another, revealing land use and vegetation

cover changes.

v

4.2.2 Methods i e o

. .
‘i

The land use/land cover classification system adopted for .

thds study 1s based on three systems: the Canadlan Land Inventory
System (1970),ﬂ Golet's wetland classxggca‘.pn fystem (1976) and
Dansereau's Ecological Land-Occupation Cléssification (1877).
The hierarchical land use classificaticn-fystem devised by
\othe Canadian Land Iﬁventqr; qlpresents the closest approach to a
,natlonal sygtem th&; has yet to be proposed in Canada. The
sys::m is designed to be amenable with data derived from remote
sensors. The functions which lands fill are associated with
types of land use and land cover,.

Golet's wetland classification system, which is based
largely on Dansereau's earlier works, was used to give the
Canadian Land Inventory's land classes some of the dynamic
properties of water, Through the use of various 6ege%gtion
classes, Golet provides indicators of soil moisture conditions

and the frequency and duration of flooding. i
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LAND USE/CO CLASSIFICATION ‘

§
\
Groups Cgthgoriesz Classes
Y

. Developed \ \
Suburban \ » Residential (R)

\ Transition (T)

\ Cottage (C) a
N Industrial Industrial/ (I)
Commercial L ‘ -
i Rural Agriculture (A)

Disturbed (D)

3

Undeveloped -y
o - Wild Shore marshes (sm) .
Der ST Basin marshes (bm)
) , Meadov wetland -~ (mw)
Shrub/sapling .
wetland (8w)

Wooded wetland (ww)
Disturbed wetland (dw)

’

- - -y - e L - ? pe o — [ N
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Finally, Dansereau's voék on land ‘classitication (1957)
provides ecﬁlogical criteria_to evaluate the significance of land
occupation ‘ changes. As Dansereau‘ states (1977:1) "land
occqpation patterns can best be understood if they are graded
according to the gynamics of their component ecosystems,"

According to Dansereau (1977), traditional classification systems

rest upon the dichotomy of used versus unused land. This tends ’

to reflect what man has done to the land. In such a system there
is, hovever, "...N0 linear sequence from either the most
intensively used or the most productive to the least used (or
disturbed) or least productive in the scheme as a whole or in its

subdivisions"” (Dansereau 1977:3). By dividing the landscape into

wild, rural, industrial and urban (or suburban in this case) land -

occupations, man's manipulation, exploitation and transformptiée

of the environment can be assessed accoréing to the enqrgy
expenditure and the depth of change induced in various'partt of
the landscape.

The land wuse classes were developed to permit floodplain
areas with di@terent development characterisics ton be
differen}ihted. The twelve classes chosen for the study were
assembled into four categories which fall into two greups (Table
1. \

rSix land use claéses fall within tﬁe 'developed floodplain'
group (residential, transztxon, cottage, industrial, agricultural
and/gzsturbed) vhich describe zones in which human activities are
overt. The natural riparian environment in these classes is

modified to different degrees. The endemic vegeiation is usually

absent and the” topography and drainage pattern modified. The six

classes form a gradient reflecting degrees to which the.

“\
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floodplain has been altered and“ the permanency of development.

4

The six classes fall into three categories vhich correspond to

. suburbap, industr:al, and agrxcultural land occupations.'

Six land cover classes fall within the undeveloped

floodplain” group‘(éhore marsh, basin marsh, meadow vetland,

shrub wetland and vooded wetland) which describe zones which have

not' been éignificantly modified by man. To fallhwithin the

" undeveloped land cover classes, a parcel of land must have a

complete vegetation cover.‘:The vegétative classes encompass the
range of riparian habitats from the saturated soils of" the
shoreline marshes to the seldomly flooded forests along the 1q0
year flood recurrence height (?ig. 1.1). 'The six classes form a

gridient reflecting frequency, depth and .duration of seasonal

" flooding which are key factors in determining - the wildlife value

of riparian zones and in est&blisﬁing man's vulﬁetability to

- flood events.

The t;elve classeQ used ‘in the study are described as

-

follows: -

DEVELOPED FLOODPLAIN

©

Resident1a1 (R) - Permanent residential zones appear as areas
1rrevocaSIy + committed ., to development. These areas are
characterized by a considerable amount of densely planned
residential development consisting primarily of single family
residences generally located on small, evenly spaced lots. Most
constructions are recent and of high quality. Duplexes,
apartment buildings and other multiple family dwellings are
present but less common. Paved roads, driveways, parking lots
and sidewalks also characterize this zone. A large proportion of

. the surface area has been rendered impermeable. To decrease
flood damage potential, facilitate access to the water -and to |,

'improve’ the aesthetics of the shoreline, this zone has been
modified by infilling and diking, The natural vegetation in
residential' areas has been extensively modified by human
activity. Most indigenous vegetation has been removed. Well

kept lawns and ornamental hedges, bushes and trees are common.

» Al
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attributes. Ecologically, Ee;idential zones contain heavy
. investments derived from other ecosystems. The investments in
- the zone are large and varied (buildings, ' machinery,

vehicles...). The so0ils in the area produce little or no
consumable products as these are obtained from other ecosystems,
Whereas the  minerotrophic activities are sealed off, the
biotrophic activities are 1limited to human functions ’'at the
expense of imported resources. In-turn the residential zones
contribute 1little to the floodplain ecosystem besides the
periodic exodus of some of its waste (Dansereau 1977:14).
Residential zones are the most flood vulnerable land use in the
classification system: high-~investment, ill-adapted structures
and densely developed zones result in extensive loss of property
and lives in the event of a flood. (Photo. 4.1) ' ‘

Transition (T) - The transition land use class denotes zones
characterize by the presence of permanent single family
dwellings interspersed with seasonal cottages or cottages
converted into permanent dwellings. As with residential areas,
transition zones are irrevocably committed to development though
because they have a smaller proportion of high-investment
permanent dwellings they can be considered economically less

vulnerable to flood events. Air photographs reveal zones of less

clearly planned development The shapes of houses and lots may
vary more than in resiéential zones. From the ground,
architectural styles reflect a range of adaptations to the
floodplain environment: from well adapted cottages raised above
the ground through the use of stilts, to .ill-adapted permanent,
dwellings with "finished” basements (game rooms, laundry rooms)
vulnerable to flood events., If the transition zone is largely
composed of permanent residences, it is expected to have a low
flood .water absorption potential and high runoff properties.
Because transition zones generally display less paved surface
area and a range of architectural adaptations to the floodplain
environment, the zones are considered to be less environmentally,
disruptive and flood-vulnerable than residential areas. (Photo.

4.2) o Fs

Cottages (C) - On air photographs cottage zones are distinguishéd
from resi

dential and transition zones on the-basis of the size
and type of buildings and the lack of clearly planned development
patterns. The zones are often characterized by the presence of
mature vegetation covers. Cottages wusually display smaller roof
areas and less regularly spaced 1lot divisions. Cottages are
usually constructed of wood, clapboard and tarpaper. Many are
abandoned or in disrepair. Financial investments are less
important than in permanent residential dwellings. They are
typically raised above the seasonally flooded ground surface
through the use of stilts. The construction of cottages on
stilts reflects a once popular adaptation to the. floodplain
environment which has now been replaced by infilling of natural
topography. The more environmentally .soupnd adaptation of
cottages to flood waters is likely to have less impact on the
flood water absorption potential of the soils and on the drainage
of flood waters. Cottage -zones are considered to be the best
adapted and least environmentpllyggisruptive and flcod-vulnerable

I U « *— ¥
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suburban land use. (Photo. 4.3)

» ¥

Industrial/Commercial (I) - Industrial and commercial land uses
are usually distinguished by the presence &x large buildings
adjacent to large parking lots. Even more than in residential.
zones, the minerotrophic activities of the floodplain are sealed
off and the biotrophic activities are limited to human processes.
These zones require high expenditures of energy and depend upon
other ecosystems. The vegetal and animal food which is consumed
must be imported, The raw materials come from long distances,
The zones are usually well linked to transportation. systems and
power:itransmission networks. Such areas are often located on the
periphery of residential zones. Due to the extensive areas of
impermeable surfaces which characterize this class, the
absorption and storage capacity of flood waters is very modified.
Secondary impacts of flooding in 6 these areas can be considerable
(loss 'of work - days, disruption of services ...) and may outway

_the primary losses of flood damages to constructions in a

residential zones. (Photo. 4.4)

Agricultural (A) - Agricultural areas are identified on air
photographs by the presence of cultivated fields: a clear and
abrupt transitidn from natural vegetation to carefully tended
croplands, the geometrical shape of fields and linear ridging
patterns of row crops, are all factors which distinguish
agricultural =zones from other 1land uses. This land use
ogcupation is geared to high productivity at the phytotrophic
level (Dansereau 1977). 1Its product is almost entirely exported.
The specialized nature of the exploitation requires heavy
investment (machlnery, fertilizers ...), sophisticated management
and constant attention fo market. The activity is dependent upon
the rich soils of the floodplain environment. Because the
permeability of the ground surface in this category is less
radically changed as compared to other developed riparian land
uses the absorptlon and storage capacity 'of flood water |in
agricultural zones is less dlsrqpted. than in the suburban land
uses. Though seasonal £flooding is beneficial to agricultural
lands, extreme flood events may lead to soil erosion if
precautions are not adopted. Agr1cultural zones are potentially
the least permanent of all developed riparian- land uses, since
such an area can revert to meadow or pasture land. within one
year's time. Pasture lands, where there is a complete vegetat1on
cover (soils have not been tilled or cultivated) exist, fall into -
the disturbed wetland (dw) floodplain class. (Photo. 4.5) -

Disturbed (D) - This class encompasses a number of miscellaneous
disturbances. It represents’ zones along the floodplain where
vegetation has been removed and the top soil exposed. On air
photographs, these zones appear as patches of bare soil. They
are often located at the periphery of developed zones. The
disturbance may be of a natural or man-made origin. (Photo. 4.6)

g
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Undeveloped Floodplain

s

Shore marsh (sm) - This class applies to wetlands located on
active fluvial floodplains, adjacent to flowing water. Shore
marshes occupy the low-lying and poorly drained areas associated
with the flocdplains and shorelines of streams. Seasonal
flooding to a depth of 30 cm or more occurs annually during the
spring flood. In most years, spring floods subside by early.
June. During the summer, the soil is saturated with a few inches
of surface water occuring 1locally. By late summer, declining
water levels may expose drawdown ~ zones of emergept marsh
vegetation and mud flats. ,

The dominant vegetation consists of robust, broad and narrow
leaved marsh emergents (Golet 1976), such as pickerelwveed,
arrovhead, water plantain, water arum and golden club. Purple
loosestrife commonly forms large stands near the upland periphery
of the marsh zone. Floodplain shore marshes are by definition
adjacent to open water and are frequently interspersed by
channels or pools. Floating leawed plants and submergents, such
as waterlilies and wild celery, are present in the open water
areas. Duckweed is often abundant in the open water.

This is a class of outstanding value to waterfowl during
migration, especially during the spring when shallow flood waters
permit ducks access to supplies of plant seeds unavailable during
the previous summer and fall. These shallow water zones are also
important for certain fish species as spawning sites. Excellent
muskrat habitat is left when the water subsides and emergent
vegetation flourishes. Herons, bitterns and shorelines birds
feed in shallow water areas. The zones are important in ground
water storage and replenishment and in the filtration of
sediments. {Photo. 4.7) '

{
: \
Basin marsh (bm) - These wetlands occupy topographically defined
catch basins fed by lotal runoff and/or ground water. As.with
the shore marsh zones, ‘the predominant vegetation consists of
robust, broad and narrow leaved marsh emergents. Where open
water areas occur, a variety of floating and submergent aguatic
plants flourish. :

Along with shore marshes, basin marshes are the most
valuable all purpose waterfowl habitats. They are wused for
mating, nesting, feeding and brood-rearing. They provide
valuable feeding habitat for wading birds like herons, egrets and
bitterns. Stands of emergents support muskrats and nesting bird
species. (Photo. 4.8)

i

Meadow wetland (mw) - This class applies to wetlands dominated
by grasses and emergents. Normally, the meadow is inundated with
less than 12 cm of water for only three or four weeks 1in the
spring. Soils quickly dry as the ground water table falls below
the surface. During the growing season the soil 1is dry, except
in depresssions or drainage ditches where surface water may be
present.

On air photographs, undisturbed meadow wetlands appear as
zones of fine textured grasses and sedges of 1low stature,
intermixed with a wide variety of forbs. Meadows can support
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dense stands of tall meadow emergents such as purple loosestrife,
reed canary grass, blue-joint, woolgrass, cattail and mannagrass.
Meadow emergents like soft rush, sedges, joe-pye weed and

-flowering rush are characteristic but rarely dominant.

The wildlife value of meadows depends on the availability of
surface water, If such water is present nearby, fowl may rest
there. Muskrat ‘are nearly alvays present, but populations are
higher where surface water is available. Song sparrows and red
vinged songbirds feed and breed in meadows. : Pheasants and
rabbits find food and cover during the fall and winter and
sometimes breed there as well. (Photo. 4.9)

Shrub-Saplin wetland (sw) - This. class applies to riparian
zones dominated by shrubs and saplings. A wide variety of soil

moisture conditions and shrubs are included in this class.

Within sapling shrub zones, tall slender shrubs are
dominant. Red and silver maple saplings are the most ’common
followed by speckled alders. The sapling shrub cover represents
a more dynamic situation than the other shrub covers, since it is
actually a.transition stage between shrub and wooded wetland.

Bushy shrub wetlands generally occupy moist locations.
Speckled alder, willow, red osier, high bush blueberry,
buttonbush, swamp rose, viburnum, sweet gale, sheep laurel and
bog " laurel are all common. Open areas within this zone are

ually occupied by meadow emergents like blue-jeint, reed canary
grass and sedges (e.g. Carex stricta).

Agquatic shrub wetland zones occupy depressions in which
surface water is of greater depth and duration than other zones.
They are often 1located on the periphery of shore and basin
marshes. Buttonbush and willow are the most common aguatic shrub
species.

Shrub wetlands offer habitat for a wide variety of wildlife,
including both upland and wetland species. The kinds of wildlife
present in any given area depend upon the shrub species,
surrounding habitat types and access to open water zones. (Photo.
4.10) .

Wooded wetland (ww) - This class applies to areas dominated by
trees. Such zones occur throughout a range of soil moisture

conditions, Sites may be subject—tu sezsomal or occasional

inundation. .Large variations 1in water availability and soil

fertility along the floodplain are reflected by the large number-

of tree species which occur along the zone,

Forests of -silyer maple are the dominant forest cover along
the shorelines rE?lectlng the frequency of flooding along the
floodplain. These zones are often devoid of undergrowth.

Further up the floodplain, along the better drained less
frequently flooded flats silver maple, sugar maple and ash may
form a large part of the forest stand. This zone 1is
characterized by the presence of dense undergrowth. Sensitive
fern generally dominates the ground cover.

Along the upper portions of the floodplain, where flooding
is less frequent, mixed forests of vhite and red ash, oak, maple
and american beech are characteristic. The forest understory
lacks a very dense herbaceous growth which typifies the previous
wooded wetland.
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Wooded wetlands located along streams or near marshes are
often valuable breeding areas for ducks. The value -increases
greatly if surface water persists through the nesting period and
if brood areas are available nearby. Otherwise, wooded wetlands
are most valuable to upland wildlife. They provide habitat for
racoons, rabbits and grouse. Because of the structural diversity
of vegetation, wooded swamps probably support a greater diversity
of songbirds than any other wetland type. Many species of
warblers, flycatchers, woodpeckers, grosbeaks and owls breed in
these wetlands. If oaks are abundant and the wooded zone lies
adjacent to open water, its food value to waterfowl can be great
during spring and fall migration because of available mast crops.
(Photo. 4.11)

A"

Disturbed wetland (dw) ~ Natural vegetation cover in this class
1s greatly modified as a result of human or animal activity.
This is the least valuable vegetation cover in terms of wildlife
potential. A disturbed zone is by definition transitory and once
repeated disturbances end, this zone regenerates into one or more
of the stable vegetation zones described above. .
\ Disturbed 2zones are characterized by the presence of
pioneering vegetation which develop after the origihal natural
vegetation has been removed. Such riparian =zones occur most
commonly on agricultural lands, after cultivation and periods of
fallow, along hydro-electric corridors where regular . mowing
permits access and in areas where grazing occurs., On air
photographs, disturbed vegetation zones often appear as
discontinuities in vegetation cover - abrupt changes from forest
to field. )

In this riparian class, a number of disturbed and unstable
vegetation types are grouped together. Pioneering vegetation.is
highly variable both in composition and sequence of appearance
(Millar 1976:13). The vegetation of a disturbed Zone does not
always accurately reflect the moisture and soil conditions of the
riparian zone over the long-term conditions, Although variable
as to species, the vegetation of a disturbed zone 1is primarily
coarsely textured forbs, mixed with grasses of 1low «qr
mid-stature.

The value of the habitat to wildlife depends on the extent
and degree of disturbance. Lightly drazed wetlands may approach

. meadows in their value, but heavily grazed or mowed areas can be

nearly devoid of cover wuseful to animals larger than moles.
Heavy grazing reduces the value of the zone by soil compaction
and/or erosion, and by simple harrassment of wildlife. Some
birds, such as robins, make extensive use of disturbed zones for
feeding. (Photo. 4.12)

EN

ﬁ' A field study was conducted in the summer and fall of 1?83,
using the above classification system, tq ground truth the
floodplain land usés and vegetation covers observed ‘on the.1980
air photographs. The field survey technique was aesigned to be

appropriate for the macro-scale of the air ‘photograph land use
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photo. 4.12

(dw) Disturbed wetland
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study. Areas of each land use and land cover type were randomly
sampled and visited. Points within these zones were described in
terms of develegpment characteristic for thepdevelo;ed land uses
and in terms of floristic composition of the canopy for the
undeveloped land cover types. Representatives of the major plant
canopy species were keyed and identified in the field. Land use
characteristics and canopy composition (relative dominance
values) were derived from general observations and must therefore
be considered subjective. Fundamental to this approach to grouna
control and mapping 1is ‘the acceptance of photographic signature
differentiation as a rational basis for the classification _of
land uses and land cover types. ﬂ

Once the land use/cover information had been mapped for both
1958 and 1980, the areas of land use/cover were digitized-and
measured through the wuse of a Hewlett Packard 9645 ‘B/C desk top
computer, a,6 peripheral hardware"digitizer 8874 and a software
package program designed to cglculate area. The surface areas of
land use covers were calculated to determine changes in fthe
nature and extent of land uses.” Random point samples were taken °
from the 1958 and 1980 base maps to obtain information on' the

nature of land use changes over the 22 year peripd.

4 e e O e
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Table 4.2 . ;

LAND USE/COVER CHANGES ALONG THE STUDY ZONE: 1958 - 1980 .

»

, % of total & of developed

floodplain- .floodplain
1958 1980 .1958 1980
Developed - =
Residential . (R) 6 29 14 - 64
Suburban Transition (T) 14 _ 8 33 18 .
2 Cottage C) 7 1 17 2 ”
Indus. Industrial I) -1 1.5 2 -2
Rural ' Agricultural (A) . 12, 2.5 29 5
Disturbed (D) 2 4 5 9
. (42%) (463%) (100%) (100%)
$ of undeveloped
) floodplain
. Undeveloped : -
. Shore marsh (sm) 2 1 3 2 :
Basin marsh (bm) 1 1 2 2
Meadow wetland (mw) 1 <1l 2 <1
Shrub-sapling wetland (sw) 8 8 . -14 15
Wooded wetland (ww) 31 34, 53 63
Disturbed wetland (dw) 15 10 26 18 y

(58%) (54%) (100%) (100%)

]
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4.3 Results ' \\\

4.3.1 Major land use trénds along the&study zone

Table 4.2 presents the percentage distribution of land uses
along the floodplain' study zone in 1§58 and 1980. Though, over
the 22 years, the total surface area of developed land onhly
increased by 4%, from 42%  to 46% of the floodplains, the data
obtained from the land use classification study reveal that there
have been significant changes in the extent of certain "land
uses/covers along the Mille Iles River floodplains.

Four major land use/cover changes were observed:

- Pirst, within the suburban 1land uses, the

importance of transition and cottage zones decreased,

- while residential 1land use increased in surface area.

Between 1958 and 1980, residential zones increased from

6% to 29% of the study zone and from 14% to 64% of the

developed floodplain. Consequently, by 1980, the

developed portions of the floodplains were dominated by

highly flood-vulnerable - permanent residential
developments.  ~

- Second, agricultural zones decreased from 12% to

. 2.5% of the floodplain and from 29 % to 5% of the

d??eloped floodplain., Agricultural activities, one of

the most productive and suitable floodplain land uses,

decreased from being the second most important

developed 1land use 1in 1958, to being the fourth in
1980.

- A third important 1land use trend was the
decrease in all of the undeveloped land covers, except
for shrub wetland§ which retained the same amount of
floodplain area and wooded wetlands which increased in

surface area. Shore marshes, and especially meddow

wetlands, were affected. Between 1958 and 1980, meadow
wetlands decreased from 1% of the floodplain, to occupy
an insignificant portion of the study zone.

- The fourth important land wuse change vas
represented by an increase in wooded wetlands. Wooded
wetland was the only wild land occupation to increase
in surface area. Woodland increased from 31% to 34% of

. the study zone and from 53% to 63% of the undeveloped
land uses. In 1980, wooded wetlands remained the
do$inant floodplain land use and wild land occupation.
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Consequently,- between 1958 and 1980, though the proportion

of developed versus undeveloped floodplain surface' area changed

'relatively little, important land use changes occured within the

developed and undeveloped land use occupations: the study zone
which had been characterized by the presence of wooded wetlands,
transition areas and agricultural zones, evolved into a landscape
dominated by wooded wetlands and permanent - residential ;gpd use.

A result of the suburbanization process has been the polarization

of developed land occupations towards permanent residential uses

and undeveloped land covers towards wooded wetland occhpgtions.

a) The evolution of residential land use -

The data reveal (Table 4.2) that, between 1958 and 1980, the
nature of developed land uses changed from extensive and
low-investment occupations, such as transition zones, agriculture
and cottages, to intensive high-investment permanent reside;tial
develgpments. Over the 22 years, residential zones increased by
23%, to occupy 29% of the total fioodplain. In 1980, residential
land uses occupied 64% of the developed floodplain, while
transition zones occupied 18%, agriculture occupied 5% and
cottage zones only occupied 2% of the developed floodplains.

-A sample of randomly distributed points (Table 4.3) reveals
that the primary sources of residential lands between 1958 and
1980-were transition zones and disturbed wetlands. For example,
of the 1980 residential lands only 21% was residential in 1958:
35% was transitional and 14% was disturbed wetland, 12% was
vooded wetland, 8% was cottage zones, 6% was tnder agricultural
land use, 1% was disturbed, 1% was shrub wetland, 1% was

industrial and 1% was basin marsh.

ey —— S




79a Table 4.3

Conversions and origins of land uses R

CONVERSIONS OF THE 1958 LAND USES ORIGINS OF THE 1980 LAND USES

\
R —100x R WW —' 61% ww R —asxT SW — 3% A
12% Sw 21x%x R 21% SW
T ~ 7% R 12% dw 14% dw 17% ww
ax T sx R 12% WW 14% dw
‘3% D 4% SM 8% C 7% Sm
) 3x T. 8% A Ix mw
C— 33xT s | 1x D 2% C
28% R 1x D 1% SW
28% C 1% | WW — 2% WW
smdw dw — 29%x R 1% bm 15% SW
2% SW 25% dw 10% A
| — 75% | ?% Sw 3% T 2% sm
5% R ex D 15 % WW 1% bm
' g: T 10% dw 1% D
A — 24% SW
. 20 A 2% A ;:3 dw —33% dw
3% WW
20% Ww 2% SW 23% A
7% dw . » dx sw
“12% R C—93xC. 3% C
ixD 7% WW %D
2% T :
| 3x sm
1% | —27% |
1% bm 27 x dw
18 % WwW
D— 3% D 9% A
0% R 9 % sw
0% wWw 9% SM
20% dw
10% T A —89% A {\
.
SM — 61% sm 1% dw 3
':: S‘” D —24x dw
7% ww X g SN
3% | ‘ 15% A
; 3x mw - 15% SM
3% dw 7% T
“bm — 40% bm 4% R
40% WW 4% SW
20% R
SM — 40 % OPEN WATER
mw — 67% SW 37% sSm \
33%x mw 3% SW
SW — 35% ww bm — 7% bm
25% SwW 3% A
4% dw
4% SM MW — 50 % Mw
4% R 50 % SM
2% T
2% |
2%« D

(R-reéidential, T-transition, C-cottage, I-industrial/commercial, A-agricultural
S sm-shore marsh, bm-basin, mw-meadow wetland,
sapling wetiand, ww-wooded wetland, dw-disturbed wetland)

D-disturbed

sw-shrub/
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It must be” noted that though there was a large increase in
.residential activity, only 28% of the 1980 residentiai land'use
was a product of encroachment upon wild 1land occupations,
primarily disturbed wetland and wooded wetland (Table 4.3). The
major source of resideﬁzgﬁl land use was, therefore, a product of
the conversion of less intensively developed land uses especially
transition zones, followed by cottage and agricultural land uses:
76% of the 1958 transition zones, 28% of the cottage zones and
11.5% of the agricﬁltural lands were converted to permanent
residential land use by 1980 (Table 4.3).

A major consequence of the polarization of developed land
uses towards intensive high-investment residential acfivities has
been the replacement of suitable floodplain land uses by
flood-vulnerable developments. Compatible floodplain land uses,
such as productive agricultural lands which benefit from seasonal
flooding and low density architecturally adapted cottage zones
which minimize 'flood water displacement and flood damage
potential, were abandoned or replacgd by poorly adapted, high
density residential developments-whose existance is not dependeni
upon a floodplain environment and whose designs and high costs of
construction and maintenance make them especially vulnerable to
flood events.

In addition to increased flood damage potential, the
construction \of residential and! industrial 1land occupations
renders much of the f{oodplain impermeable and literally seals
off the biotrophic activities of the riparian ecosystem.

t

AN
Once residential developments are constructed, attempts to

reduce flood risks and control flooding, by diking and infilling,

result in more rip&rian resource degradation. The construction-®

-,

N




Distruction of the natural land-water transition zone
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of dikes results in the destruction of shore marshes and the loss
of the natural water-land transition zone (Photo. 4.13a,b,c).
Infilling of floodplain 1lands to help floodproof vulnerable
dwellings by raising them above certain flood heights, severely
modifies terrain drainage (Photo. 4.l4a,b,c). Infilling can
decrease a floodplains natural flood water storage capacity,
displace fiood waters further up the floodplains, increase flow
rates and friction and effect the érosional potential of flood
water currents.

In summary, the evolution of developed land occupations
towards residential 1land uses, a land use which 1is not
floodp¥ain-dependent, leads to 1increased riparian resource
degradation and flood damage potentials.

By 1980, residential 1land use occupied B85% of Bois des
Filion's floodplain, 80% of Deux Montagnes', 55% of St.
Eustache's, 30% of Rosemere's, 26% of Laval'é, 19%  of

Boisbriand's and none of Lorraine's,

b) The evolution of wooded wetlands- .

The land use data also indicate that land cover changes have
occured within the wild land occupations. Between 1958 ang 1980,
none of the vegetation cover types increased in surface area
except for the wooded wetland class. Though the total
undeveloped floodplain surface area decreased from 58% to 54% of
the floodplain, wooded wetlands increased from 31% to 34% of the
floodplain surface area (Table 4.2).

The increase in wooded wetland was accompanied by a decrease

in disturbgd wetland, meadow wetland and shore marsh (Table 4.2).

The disturbance and destruction of shore marshes represents the
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Photo.

4.14c

Shoreline infilling
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loss of the most valuable riparian ﬁabitat which contains the-
highest flora and fauna diversity and constitutes the most
important all purpose water fowl habitat. Residential

developments along the northwestern shoreline (St. Eustache and

.Boisbriand) and industrial developments along the southwestern

shoreline (Laval Ouest and Fabreville) were large}y responsible
for éhe loss of shore marsh and meadow wetland cover typeg.

It appears that continued floodplain encroa;hment upon wild
land occupations and the abandonment of extensive agriculture
have resulteé in the polarization of wild land occupation towards
wooded wetlands. The random point sample (Table 4.3) reveals
that the major sources of 1980 wooded wetlands was 1958
woodlands, which accounted for 62% of the 1980 wooded wetland
area. Shrub wetlands accdunted for 15% of the 1980 woodland
surface, agricultural lands accothed for 10%, disturbed wetlands
accounted for 9%, shore and basin marsh for 3% and disturbed
wetland for 1%.

A major consequence of the polarization of wild 1land
occupations towards wooded wetlands 1is the loss of vegetation
diversity, which 1is the primary prerequisite for wildlife
diversity. In 1980, wooded wetlands occupy 63% of the
undeveloped floodplains, disturbed wetland 18%, shrub wetlands

15%, shore marshes 2% and basin marshes 2%. Meadow wetlands have

. decreased to occupy less than 1% of the undeveloped floodplains.

In 1980, the most valuable wildlife habitats, the regions with

the highest vegetation diversity are located on the south shore

-

along the Laval floodplain between Fabreville and Ste. Rose and
in the Auteuil area, and on the north shore, along the Beisbriand

-

and Rosemere floodplains.
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In " addition to the loss of riparian hﬁbitat diversity,
floodplain encroachment has led to the fragmentation of remaining
resources. The fragmentatiop of wvegetation covers effects the

floodplain's wildlife and recreational potential. For example,

although the total surface of shrub wetland remained the same

between 1958 and 1980, the number of land parcels increased from
" 65 to 95; whige Fhe average size of the parcels decreased from
1.23 ha. to 0.85 ha . As wild land covers decrease in size and
_diversity, peripheral disturbances have more effect on wildlife
"in the interior. Units of land cover become isolated from one
another and the shoreline, and the needs of riparian wildlife
become increasingly difficult to .satisfy.

Since 1979, agricultural law 90 has placed constraints on
the development of agricultural 1lands. It has been estimated
that 66% of Laval's woodlands are now zoned for agricultural
purposes (Laval MRC, 1983:38). - In this manner, large portions of
the shrub and wooded wetlands along the Laval, Boisbriand and
Rosemere floodplains are protected from encroachment.’ On the
other hand, valuable riparian habitats such as marsh and meadow
zones are unprotected and forced to accommodate the development
pressures. ,

In view of this, it becémes apparent that the loss of
vegetation diversity and the polarization Ef wild 1land
occupations towards wooded wetland conditions is being encouraged
by agricultural 1law 90 which arbitrarily protects agricultural

lands, and thus, large tracts of shrub and wooded wetland from

development. -

In 1980, wooded wetland occupied 40% of Laval's floodplains, -

35% of Rosemere's, 23% of Lorraine's and BoiPriand's, 10% of Deux

L ]
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(R™-.residential, T - transition, C -

Table 4.4

Discrepancies in upper and lower floodplain development

Upper floodplain

(20yr — 100yr)

§ of total

floodplain
1958 1980
11 43
19 8
5 1
1 3
12 3
2 5

(50%) (63%)

% of developed

floodplain
1958 1980
22 68
38 13
10 1
2 5
24 5
4 8

(100%) (100%)

- 2
L

5 8
21.5 18

21.5 11 (/‘

|~

(50%) (37%)

A [

D - disturbed,

sm - shore marsh, bm - basin marsh,

$ of undeveloped

floodplain
- 4
10 21.5
43 48.5
43 30

(100%) (100%)

P4

~

cottage, I - commercial/industrial, A - agricultural

or-ORY

-30)
bm

sw
wWwW
4w

Lower floodplain
(water — 20yr)

$ of total
floodplain
.1958 1980

6 27

13 8

8 1l

1

12 2

2 4

(41%) (43%)

2 1
1 1
1 1
8 -8
33 36
14 10

(59%) (57%)

®

mw - meadow wetland, sw
ww - wooded wetland, dw - disturbed wetland)

$ of devel d

floodplafn
1958 1980
15 63
32 19
19 2
2
29 5
5 9

(100%) (100%)

% of undeveloped

floodplain
3 1.5
1.5 1.5
1.5 1.5
14 14
56 63
24 17.5

(100%) (100%)

shrub wetland,

-

RES
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Montagnes', 8% of St. Eustache's and none of Bois des Filion's

fl'oodplains,

4.3.2 Discrepancies in upper and lower floodplain development

As has been noted for the floodplains in general, a
polarization of land uses occurred between 1958 and 1980, and the
region evolved into a landscape dominated by residential zones
and wooded wetlands. When the land use data for the study zone
are examined in terms of upper and lower floodplain development
trends, discrepancies in the nature and extent of land use arise.

First, the data reveal (Table 4.4) that over the 22 year
periodj the upper floodplains have become, proportionaliy, far
more eitens%vely developed than the lower floodplains. Between
°1‘958‘and 1980, the total surface area of developed land uses
alohg the upper floodplains increased by 13% as compared to 2%
a{?ng the lower floodpléfhs. By 1980, 63% of the upper
floodplains and only 43% of the lower floodplainsrwere under
developed land uses.

Second, it becomes evident that the upper gloodplains have
become more intensively developed than the lower, By 1980, along
the upper floodplains residential developments increased by 32%
to occupy 43% of the upper floodplains, while along the lower
floodplains residential developments increased by only 21§ to
oécupy 27% of the area. Overall, land uses along the lower
floodplains remained less iﬂtensive. By 1980, transition zones,
a less intensive and flood-vulnerable occupation, occupied‘l9% of

the developed portions of the lower floodplains as compared to
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13% of the upper floodplains. Intensive industrial/commercial
developments also increased more rapidly along the upper
ficodplains than along the lower. 1In 13880, industrial/commercial
land use occupies 5% .of the developed upper floodp%ains as
compafed to 2% of the developed lower floodplains.

An examination of the upper and lower floodplain development
trends, therefore, reveals that while residential developments
have increased greatly throughout the floodplain study zone, the
upper floodplains have experienced greater ratés of &esidential
land use conversion and encroachment than the lower floodplains.
This trend implies that the inherent flood risk associated with

lower floodplain areas has, in itself, acted as a natural

deterrent and curbed lower floodplain development rates. As a

" consequence, residential developments along the upper {loodplainé

have spread rapidly and produced more flood vulnerable landscapes
than that of the lower floodplains.A Consequently, flood damages
following flood events wﬁﬁch exceed the 20 year flood recurrence
height, as waé the case in 1974 and 1976, ;an reach catastrophic
propdrtions: 1f intensive residential developments continue to
spread aloeng the upper floodplains, the flood-vulnerability of
the entire region increases.

Third, a random point sample reygals that along che upper
floodplains the conversion of 1gss intensively developed 1land
occupations to permanent residential developments was not
sufficient to accommodate the development pressureg:imposed upon
the upper floodplains?a} As a consequence, wild “land oc&upations
weQ; encroached upon. Between 1958 and 1980, 38% of the land use

changes along the upper floodplains was a result of encroachment

upon wild lands. 1In contrast, encroachment upon wild lands along
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Laval
1958 198
R 42 262
T 17 6
c .7 2
I o's 1
A 13 2
D 2 5
(43.5%) (422)
- 1 1
bs 1 1
0.5
v 10 8
w 0 40
dw . l~ 8

(56.5%) (38%)

623 ha.

O =OAN

[ 1]
bm

23

®

1980
691 80%
? 3
(76Z) (83X)
6
18 10
7

(242) (17.5%)

9 ha.

br~moOMm

R 31

g3

8t, Eustache
195q 1980
42 552
20 21
6
1 3
10
4 5

(452) ) (84X)
!

s 1
19 8
24 7
(55%) (162)
73 ha.
i
6

O rMOHMK

Boisbriand
1958 1980
6Z 192
3 12
10
0.5
22 9
1 2

(42X) (42.5%)

1 2

2

6 11.5
33 23
16 20

(58X)- (56.5%)

128 ha.

OFrOdm

Rosemara
1958 19%0
9% 302
4 9
11
1 2.5
3
) I
(29%) (45.5%)
2 2
0.5
1.5 0.5
5 7
49 35
12 9

(702) (53.5%)

130 ha.

‘upmaHm

Lorraine
1958 19%
s
(142)
9
22
19 23
81 2
(100%2) (86%)
12 ha.

‘ Bois des Filiom

1958 1980
L AZ 852
T 43 9
[
1
A 10
D 6
(100%) (100%)
[} ]
bm
-
v
i
&0
@
23 ha,
R

[ R I

e
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the lower floodplains has not been as important. Only ,23% of the
land use changes along the lower =zones were a result of -
encroachment upon wild land occupations.

Consequently, in addition to having become ,more vulnerable
to flood events, the upper floodplains have also experienced a
greater loss in vegetation diversity than the lower floodplains.
Basin marshes and woodéd wetlands have experienced important
losses in surface area along the upper floodplains. Disturbed
wetlands, the least wvaluable wetland class, now occupies 30% of
thé wild land occupations along the upper floodplains. Though
shore marshes &and meadow wetlands were especially affected by
encroachment along the lower floodplains, by 1980, the lower

regions supported a greater range of wildland covers than the

upper floodplains.

i

4.3.3 Comparison of land yse trends amongst municipalities

A comparative analysis of the land wuse changes along the
floodplains of the seven municipalities which occupy the study
zone reveals distinct differences in floodplain 1land |use.
Individually, the seven municipalities present some strikingly
different development trends (Table 4.5).

Even in 1958, contrasts in land use from one community to
' another characterized the floodplain landscape. For example, the
municipality of Bois des Filion was already the most extensively
developed floodplain, all of the area being under developed land
occupations: 47% of the floodplain was under residential land

use, 43% under transition and 10% under agricultural occupations.

b0 o b b s et e fo i 8 o -
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In eon}rast, the adjacent municipality of Lorraine presented the
least extensively developed floodplains, all of the 1land being
under wild 1land covers: 19% was under wooded wetland and 8l%
under disturbed wetland conditions.

Similarly, the municipality of Deux Montagnes, 69% of its
floodplain surface under residential land use, was juxtaposed to
the municipality of St. Eustache one of the least developed
riparian zones with only 4% of its land under residential land
use.

On the other hand, some municipalie; like St. Eustache and
Laval exhibited similar land use patterns. For example, the
floodplains of both municipalities supported approximately equal
proportions of residential, transitional, ‘cottage and
agricultural land use.

Between 1958 and 1980, the study zone communities generally
experienced increases in suburban and indgstrial land
occupations, though some did more than others.

For example, the mﬁhicipality of St. Eustache experienced
the greatest growth in developed land uses which spread from 45%
to 84% of the floodplain. The region sustained the greatest
increase in residential zones which increased by 51%, from 4% to
55 of the floodplain. In contrast, residential development
along the Laval floodplain, which had similar land uses in 1958,
only increased by 22%.

Simultaneously, the community of St. Eustache experienced

one of the greatest losses of agricultural activity. Agriculture

decreased from 10% to 0% of the floodplain. Much of the 1958 -

x

agricultural land is permanently lost to residential

developments.'
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Proportionally, the St. Eustache floodplain als? experienced
the greatest loss of wild 1land  occupations, residential
developments encroaching upon wild land@ uses regardless of their
management potential or of the suitability of the land uses.
Over the 22 years, nearly all of the shore margibzones were
encroached upon: shrub wetland decreased from 5% to 1% of the
floodplain, wooded wetland decreased from 19% to 8% and disturbed
wetland decreased from 24% to 7% of the floodplain. The:-loss of
wvild 1land occupations along the St. Eus;ache floodplain
represents the greatest 1loss of wildlife potential along the
study zone. ~

While the municipality of St.. Eustache experienced a growth
of developed land occupations, the floodplain of the municipality
of Bois des Filion experienced an intensification of 1land use.
By 1980, the Bois des Filion floodplain was both the most
extensively and intensively developed floodplain zone:
Residential developments increased 38%‘to occupy B5% of the totai
floodplain. 'The agricultéral lands which had occupied 10% ?f the
1958 floodplains were permanently replaced by highly
flood-vulnerable residential developments.

In contrast, the ddjacent municipality of Lorraine remained
the ;east developed floodplain zone. Though, the‘installation of
a vater treatment plant resulted in the growth of industrialiand
disturbed land uses to occupy 14% of the floodplain, the loss of
natural floodplain was countered by an amelioration in the
quality of the remaining vegetation cover. Over the 22 years,
the zones of disturbed wetland were allowed to reéenerate. In
1980, the Lorraine floodplain was‘ occupied by basin marshes,

shrub wetland, wooded wetlands and disturbed wetland. This is
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the only riparian zone along the study zone which experienced an
improggment in the quality of the wild land occupations. Through
the use of a zoning policy which has designated the floodplain
lands asZ public lands, no residential or flood-vulnerable

ts have been permitted.

developme

The‘Boisbriand floodplain experienced one of the smallest
growth of residential land use but experienced the greatest loss
in cottage developments and agriculture. Between 1958 and 1980,
cottage land use disappeared and agriculture decreased from 22%
to 9% of the floodplain. Though agriculture decreased greatly,
the floodplain remains the study zone's ﬁost agricultural area.

While most of the municipalities, generally, lost their
agricultural lands to suburban developments some of the
agricultural 1lands along the Laval, Boisbriand and Rosemere
floodplaihs were permitted to revert to wild 1land occupations.
In this méﬁner, consciously or unconsciously, the potential for
future agricultural activity was preserved. ,

d Thus, the land use policies of St. Eustache, Rosemere, Deux
Montagnes and Bois des Filion have resulted in the spread of
residential developments. The municipality of Deux Montagnes and
Bois des Filion sustained an intensification of Aresidential
developments. By 1980, the Deux Montagnes and Bois des Filion
floodplains offered the least wildlife potential and became the
most flood-vulnerable landscapes.

On the other hand, the policies nof the municipality of
Boisbriand and Laval Have resulted in the preservation of
agricultural land, while the strategy in Lorraine has prevented
nearly all floodplain encroachment. By 1980, the Lorraine, Laval

and Boisbriand floodplains offered a variety of wild land

— o e
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occupations. The Laval and Rosemere floodplains offered the
greaiest wildlife potential by supporting the greatest range of
wild land occupations and the most extensive surface area of
undeveloped floodplain. .

The case of the Lorraine/Bois des Filion 1land use contrast
exemplifies the degree to which individual zoning policies can
give rise to different development patterns. Differences in land
use development amongst the municipalities emphasizes that
communities are comprised of people with different needs and
aspirations.

The land wuse evidence does suggest that some communities
seem to be more cautious in developing their hazard zones, while
others encourage land uses regardless of the riparian resource
management potentials or of the floodplain suitability of the
developments. Some municipalities are taking advantage of the
locational advantages of the riparian landsgy thereby, degrading

the environment and producing flood-vulnerable landscapes, while

LY
~

other communities more wisely refrain from doing so. It 1is
concluded, that the communities possess éifferent attitudes and
responses to the development and management of their riparian
lands.

The ramifications of unsuitable floodplain developments
(loss of riparian resources, flood water absorption and storage
capacity, ground water replenishment and the filtration of
pollutants and sediments) are not confined to political
boundaries. It s therefore, not equitable for those
municipalities which deprive themselves of increased tax bases

and their residents of the 1locational advantages of floodplain

lands have to suffer the impacts of adjacent floodplain
o
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encroachment.

The repurcussions of differences in attitudes toward
floodplgén development accentuate the importance of improving
communicagion between the individual municipalities. Through
improved communication, communities can benefit from oneanothers
experiences and expertise. Inequalities can be resolved, thus
ensuring a more equitable and rational floodplain development

process.

4.4 Conclusions

The objective of this land use study has been to identify the
land use trends and development patterns which have resulted in
riparian resource degradation and increased flood-vulnerability.
The examination of the land use trends along the Mille Iles river
floodplains 1identified five major land use trends which were
responsible for the 1loss of riparian resources and increased

flood damage potential:

1) the polarization of developed 1land uses towards
residential land use, " a land use which 1is ill-adapted
and not directly dependent upon the floodplain
environment, has produced a flood-vulnerable landscape,

2) the polarization of undeveloped land uses towards
wooded wetland covers, a relatively less valuable
riparian habitat, has resulted in the loss of
vegetation diversity and wildlife potential,

3) the encroachment of residential land uses along the
lower floodplains, at the expense of compatible land
uses, has resulted in increased flood vulnerability,

4) the intensification of residential development along
the upper floodplains, through the conversion of
compatible land uses and the destruction of wild land
covers, has resulted in the loss of wild life potential
and produced the study zone's most flood-vulnerable
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landscape unit, ,
5) the municipal differences in land use development
reflects the anarchic development process which has
characterized the floodplains and produced a
heterogeneous landscape which supports extremes in
floodplain land uses.

I1f floodplain degradation and increasing flood vulnerability
are to bg reduced, the above land use trends must be addressed.

FPirst, a floodplain management policy must attempt to
discourage the polarization of developed land uses towards
residential conditions. To achieve this objective, the
conversion of‘ compatibleb floodplain 1land uses to intensive
residential developments must be discouraged. Through land use
regulations, low density floodplain-dependant land uses such as
agriculture and cottaging can be encouraged. The encroachment of
residential land use along the lower floodplains and the
intensification of residential 1land use along the upper
floodplains must Be halted.

Second, a floodplain management policy must attempt to
discourage the polarizat{on of undeveloped 1land uses towards
wooded wetland conditions. Riparian resource diversity and
increased wildlife potential can be encouraged through the
adoption of land use regulations which systematically protect a
range of valuable wildlife habitats, 1including shore marshes,
meadow wetlands and wooded wetlands.

Third, through the '~ use of 1land wuse regulations and
relocation strategies, a floodplain management policy must
attempt to discourage the intensification of residential
developments along the upper floodplains and the growth of
residential land use along the lower floodplains.

Finally, the inegualities in floodplain development must be
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identified. Municipalities which have taken advantage of
floodplain resources at the expense and detriment of others must
be encouraged to prevent further encroachment and to mitigate the
consequences of their past policies. Individual municipalities
must become awvare of the values of their riparian habitats and
plan land uses accordingly. To ensure the rational wuse of
riverine lands a floodplain management policy must identify
appropriate land uses, discourage flood-vulnerable developments
and identify the management potentials of the remaining riparian
habitats. Only through a planned process based on an
understanding of the human and bio-physical elements can
floodplain degradation and increased flood damage potential be

corrected.
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CHAPTER 5 : The 1976 federal-provincial flood damage

reduction program.

5.1 Introduction

Until 1976, no specific policy coordinated the actions of
the agencies involved in the management of Quebec's floodplains.
The resources and the activities which effected them were managed
as separate entities, by different levels of government, with
little recognition of the interrelationships. The provincial and
municipal governmepts, the two levels most frequently involved in
implementing policy, each pursued the actions which maximized
their benefits rather ;Z:; ensuring the comprehensive management
of floodplains. As a result, ill-suited floodplain land uses
encroached unhampered by 1land use regulations, to be later
translated into riparian resource degfadation and increased flood
damage potential.

The study of land use trends along the Mille 1Iles river's
floodplains 1illustrates the nature of the encroachment which
occured uéder the past management policy: A polarization of land
uses toward residential and wooded wetland conditions, the
encroachment of residential deyelopments along the lower
floodplains and their intensification along t upper portions,
and finally, unequal floodplain development.

To reduce flood hazard and protect the remaining valuable
riparian habitats, agencies involved " in the management of
Quebec's floodplains must coordinate their jurisdictional

responsibilities and develop a management policy which integrates
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a mixture of long- and short-term measures, so as to halt the
past land use trends identified in chapter 4, plan for
appropriate uses, stabilize and eventually, reduce the
populations at risk.

In the hope of reducing flood damages and establishing a
rational floodplain managment policy, on October 4, 1976, Quebec
signed two agreements with the~ federal government, 3joining the.
flood damage reduction program under the Canada Water Act. The
1976 flood damage reduction program is presented by Environment
Canada as a "new comprehensive approach; to floodplain management
because it encourages the use of both structural and
non-structural approaches to reduce flood hazard (Page 1980:411).

The following chapter describes the governments' involvement
in floodplain managem;nt and the adjustments promoted in the
program. The measures are examined in terms of the theoretical
objectives of structural and non-structural arrangements, as
described in chapter 1. 1In the light of past development trends,
the effectiveness and foreseable consequences of the new measures

J

are assessed for ensuring the reduction of flood damages and the

rational use of floodplain lands.

5.2 The 1976 flood damage reduction program

5.2.1 The first agreement -

The first agreement signed by the federal and provincial
governments in 1976, is a combined mapping and general agreement.
Its purpose is to reduce flood damages in Quebec by controlling

future floodplain encroachment.




96

The objective of the mapping aspect of the agreement is to ‘

provide information for government agencies, municipalities and
\
individuals who have an interesé\\in areas subject to inundation.

The flood risk maps are designed to:

a) inform individuals of the risk of flooding where
they live or where they intend to builgd, .

b) induce 1individuals and government organizations to
minimize wundesirable effects of flooding on their
% activities,

c) prevent unsuitable development of floodplain lands

and, in particular, help municipalities to zone their

flood prone areas,

d) guide the purchase of open space for public use, and

e) guide the Protection Civile du Québec and Emergency

Planning Canada in planning emergency operations in

advance of an impending flood (Min. des Rich. Nat. and

Fish. and Env. Can., 1978:3).
The federal and provincial governments consider the flood
risk mapping program essential to floodplain management. The
precise delineation of . flood risk areas is viewed as a
prerequisite to the prevention of further development of the risk
areas and the elaboration and enforcement of £flood damage
reduction measures., A total of 183 floodplain areas along the
"principal rivers of Quebec have been mapped.

Under the flood risk mapping portion of the general
agreement, floodplains are divided into two flood risk =zones.
The first, or strong current, zone extends from the shoreline to

the 20 year flood recurrence height. Buildings located in this

zone are said to be exposed to strong currents and ice during’

floods. The second, or weak current, zone starts where the first
ends and extends to the limit of the 100 year flood. Buildings
in this zone are not as frequently subject to the driving action

of flood waters.

'
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P

Under the general agreement, the federal government, through
A4

agencies such as the Central Mortgage and Housing Corporation,
the Department of Public Works and the Federal Department of
Regional Economic Expansion, has undertaken to:
a) to avoid subsidizing or building structures
vulnerable to floods iH the designated areas,
b) enéourage authorities under their jurisdiction (the
provinces) to restrict their investments in flood risk
areas, encourage appropriate zoning regulations and teo
impose constraints that will prohibit or, where
suitable, make subject to requirements for adeguate
floed proofing, undertaking vulnerable to floods in the

designated flood risk areas,
N

c) withhold federal disaster assistance payments for
- new or further developments or moveables placed 1in a
‘ high flood risk area after it has been officially
designated as such (Min. des Rich. Nat. and Fish. and

Envir. Can., 1978:3),

In conjunction, the provincial government through
departments and agencies, such as the Ministére des Affaires
Municipales and the Sociéteée d'Habitation du Québec, has
undertaken to:

a) avoid subsidizing or building structures vulnerable
to floods in the designated areas,

b) encourage authorities under their jurisdiction
(municipalities) to impose restrictions that will
prohibit or, where appropriate, make subject to
requirements for adequate flood proofing, undertakings
in the designated flood-vulnerable areas (Ibid.).

In light of these commitments, the provincial government has
promoted two adjustments -to flood hazards: 1) a two-zoned
floodplain land use system intended to prohibit all construction
in the strong current zone and only authorize flood-proofed
constructions in the weak current zones and 2) a flood-proofing
program (Min. des Rich. Nat. andlEnv. Can. 1978) (Appendix V).

Finally, wunder the 1976 general agreement the federal
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éovernment has adopted a third adjustment, a flood damage relief
and rehabilitation policy, designed to withold federal ﬂ lood
disaster assistance payments from new developments in the high
flood risk zones, Along the low flood risk areas the federal
government will provide disaster assistanée, in time of need,
according to the "Dollar-per-Capita" federal cost-sharing formula

discussed in chapter 3 (Table 3.1).

5.2.2 The second agreement -

In the hope of providing immediate relief from flood related
problems and' reducing seasonal flood damages to exfsting
developments in the Montreal archipeligo, on October 4, 1976, the
provincial and federal governments signed a second joint
’agreement entitled "Convention Canada-Québec concernant les
digues et les ouvrages de régularisation des eaux dans la région
de Montréal”. Through this agreement, the "Comité des ouvrages
de contrdle des crues - Région de Montréal"” was created. The
committee is composed of members of the provincial and federal
ministries of the environment (B.A.P. 1982:26,73). Under the
agreement, the mandate of the committee was to determine the
feasibility of - .

1) improving the regulation of the Ottawa river's
discharge rates through the augmentation of the storage
capacity of a number of reservoirs, namely the
"Réservoir des Quinze",

2) the construction of dikes along the municipalities
of Pointe-Calumet, Sainte-Marthe-sur-le-lac, Roxboro
and Pierrefonds,

3) the construction of a flow requlation structure to

reduce to 25 000 cfs (708 m3?/s), the maximum discharge
rate of the Mille Iles River (B.A.P. 1982:9).

Since 1976, a feasibility study has favourably reported on
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the augmentation ‘of the storage capacity of the "Réservoir des
Quinze"™ and the regulation of the ©Ottawa River. By 1982,
improved regulation of the Ottawa was operétive (B.A.P. 1982:44).
Since the agréement, over $16 million have been expended on the
cons£rgction of permanent dikes along the municipalities of
Roxboro, Pierrefonds, §£e—Marthe, and Pointe-Calumet (Fish. and
Environ. Can., 1977-78;95). Finally, on October 1, 1353, the
design of a flood control structﬁre at the head of the Mille 1Iles

River was approved. Construction of the dam is planned to start

L)

J in the fall of 1984.

. According to the proponent, the "Comité des ouvrages de

N

contrdle des crues”, alias the Quebec Ministry of the
Environment, the ob;;c ives of the flood control structure along

the Mille Iles River are %o

l) ... l'ouvrage d&e contrdle prévu a pour but de
5 réduire les dommages causés par les inondations le long
de la riviére des Mille Iles (Shawinigan 1981:16),

2) ... l'ouvrége de contrdle proposé a pour but de
réduire la fréquence des inondations le 1long de la
riviére de's Mille Iles (B.A.P. 1982:43)

Under the premise that the discharges of the ©Ottawa River

£

will continue to be controlled, six alternatives for the control

+

structure were 1initially presented. In the end, alternative C3

was chosen (Appendix VI), )

(...) l'ouvrage de contrdle sera localisé & 1l'entrée
de la riviére de Mille 1Iles, dans les municipalités de
Laval et de Deux Montagnes, en amont des rapides du
Grand Moulin. L'axe de 1l'ouvrage se situerait & une
distance variant de 15 & 25 metres (50 &8 80 pieds) &
l'aval de 1l'axe central de l'actuel pont du CN ....
\ L'ouvrage, d'une longeur totale de quelque 500 métres
-(1 640 pi) ... comprendrait au total 10 vannes de 18
métres (59 pi) de largeur .... (B.A.P. 1981:43).

According to the promotor, the flood control structure will

[
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operate only when discharge rates (measured at the Bois des
Filion gauging station) exceed 708 m3/s (2 year flood recurrence
height)’.

In march 1981, the costs of the structure were estimated to
be $6 500 000. This figure is based on an average of 50 years
and 1includes initial construction and annual operation costs.
However, other costs, such as.inflation, maintenance, periodic
reconstruction, the possible need for the addition of a fish
ladder and‘the construction of a lock, were not included in the
original estimates (B.A.P. 1982:44,63). According to the
agreement, 45% of the construction funds for structural measures
are supplied by the federal government, 45% by the provincial

government and 10% by local municipalities (Fish. and Environ.

Can. 1976).

This approach to flood control along the %ille Iles river
wvas chosen over others because of its cost-effectiveness:
relocation of settlements below S§$ 35 year flood recur;énce line -
for the entire Montreal region was estimated at $200 million in
1974 (B.A.P, 1982:25), and diking along the river was estimated

to cost about $25 million in 1979 (Shawinigan 1981:9).

'd
5.3 The effectiveness of the flood damage reduction program

The 1976. federal-provincial flood damage reduction progrém
attempts to reduce flood hazard along the Mille 1Iles River
floodplains through the adoption of four adjustgénts to flooding:
1) 1land use regulations; 2) flood-proofing regulations; 3) a

disaster relief and rehabilitation policy, and 4) a permanent
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flood control structure. -

In cont;gst to the past floodplain management policy, which
was composed of ad hoc investments in séructurai flood control
measures and disaster assistance payments, the seniér levels of
government developed, in 1976, a flood damage reduction prqogram
which they claim is a new coéprehensive approach to floodplain
fianagement . The joint program emphasizes both structural and
non-structural adjustments which attempt to reduce long-term
flood damages and offers short-term solutions for existing
developments in the hazard zones. Through the coordination of
jurisdictional powers and responsibilities and the adoption of
four types of flood hazard adjustments, the senior levels of
government hope to stabilize and eventually reduce the
populations at risk.

Based on an understanding of the principles of flood hazard
adjustments (Ch 1), the bio-physical attributes of the Mille Il€s
River (Ch 2}, the past management policies (Ch 3) and the
subseguent land use trends along ’i%e river's floodplains (Ch 4),
an examination of the application of the 1976 adjustments along
the Mille 1Iles River sheds light on the effectiveness of the

program for reducing’ flood damage potential and ensuring the

rational use of floddplains along the river and across Quebec.

5.3.1 The effectiveness of the land use measures

9
’

The long-term objective of the land use management policy is
to reduce flood damage potential along the hazard zones 4by

controlling the human wuse of lands prone to flooding. This

ke e s o e, SR
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:approach to floodplain management reduces the interactions
between man and the environment through the adoption of measures
which change human beﬂavior rather than the natural system. 1In
the long-run, land use management may be the single adjustment
most likely to reduce flood damage potential and insure the
comprehensive use Jf floodplain lands.

As previously discussed, 1in chapter 3, land use management
has traditionally been a municipal responsiblity. However, the
formulation and application of floodplain land use schemes has
nog been a priority of municipal governments.

In 1976, under the general agreement "of the 1976 flood
danage reduction program, the provincial government announced a
floodplain land use policy which promoted a two-zoned 1land use
system. The two-zoned floodplain land use policy prohibits all
construction in the lower floodplain, the 20 year flood
recurrence zone, and authorizes only flood-proofed gonstructions
in the upper floodplain, the 20' to 100 year flood recurrence
zone,

In an attempt to enforce this land use management policy at
the municipal level, the proyincial government amended two laws:
article 14 of laws 54 (December 1977) and article 30 of 1law 55
(December 1977) amend the "Loi des Cités et Villes"™ and the "Code
Municipale" so as to give individual municipalites and regional
counties the powers to impose or specify land use regulations
such as lot size requirements, the proximity of undertakings to
;treams or lakes, and other construction* regulations (Appendix
V).

An examination of the provincial land use directives and the -

amendments to laws 54 and 55 reveal deficiencies in the
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floodplain. land dse policy which undermine the effectiveness of
the measures for reducing flood damage potential and ensuring the
comprehensive use of floodplains: the land use policy does not
identify appropriate and irappropriate land uses or incorporate
uq&;éctives for the protection of valﬁable‘riparian habitats.

In fact, through the promotion of a two-zone floodplain
concept, which in principle prohibits development along the lower
floodplains, the provinciai policy openly encourages more
intensive land use along the upper floodplains. The
intensification of 1land |uses a;ong the upper floodplains,

especially residential occupations, has been identified in

v

chapter 4 és one of the land wuse trends along the Mille Iles
River which has led to increased floodplain vulnerability and the
destruction of valuable riparian habitats.

In addition to deficiencies of the provincial 1land use
policy, a su}vey of the adoption and enforcement of the
provincial floodplain land use directives along the Mille Iles
River reveals that the measures have not been uniformly adébted.

* First, at thg municipél level, it is surprising to note that
the municipalities = of St. Eustache, Boisbriand and Deux
Montagnes have ignored the directives of the 1976 agreement which
stipulates that “a floodplain is the zone bétween the shoreline
and the 100 year flood height and, instead, have delineated their
floodplains as the zone between the shoreline and the lolyear
flood recurrence height (Lecours 1984 pers. com.; Shawinigan
1981:216; B.A.P. 1982:75).

Second, a survey of the land use regulations adopted in the

communities of the study zone reveals that none of the

municipalities have prohibited construction within the 20 year

o -~
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flood recurrence height, as the provincial directives stipulate

(Laws 54 and 55)(B.A.P. 1982:75). Except for the municipality of
Lorraine which has zoned its floodplain public since the 1960's,
the study zone communities continue to encourage the censtruction
of single family dwellings along their floodplains, by zoning f°5&
low densify residential developments. Some municipalities,
notably Laval, have zoned small portions of the developed
floodplains public, thus preventing further encroachment 1in the
area. Nonetheless, residential developments, the most unsuitable
floodplain land use, the growth of which has produced the present
flood-vulnerable landscape, 1is not discouraged along either the
‘upper or lower floodplains by the present municipal land use
management practices.

In fact, the municipal attitudes toward floodplain land use
depart from those of the provincial government. For example,
during the public audience on the proposed flood control
structure Mr. Bernard Ouellet, representative of the municipality
of Boisbriand stated concerning floodplain land use,

(...) la municipalité n'a pas 1l'intention
d'interdire la construction en milieu inondable pour
une simple raison, c'est que ce serait utiliser wune

expropriation déquisée que le ministére n'a pas voulu
faire lui-meme (B.A.P. 1982:76).

Mr. Louis-Jacques Laflamme, representative of the

[ 4
3

) minicipality of Bois-des-Filion, stated,

(...) je vais vous répondre gue le Conseil de ville
‘ n'a pas montré d'intention de priver les gens de jouir
de leur terrain a leur gré ... on rend le propriétaire
. conscient qu'il est mieux d'investir tout de suite $2
- 000 dans 1l'aménagement de son terrain au point de vue
niveau que de dépenser $700, $800, $1 000 par saison

- pour les inondations (B.A.P. 1982:76).

\

i
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The municipalities, which receive no financial incentives
for , the adoption and enforcement of land use regulations and
stand to lose tax revenues, argue that they cannot deprive their
citizens of their individual or property rights, and so, openly
support and prefer the structural approaches to floodplain
management (which are usually funded by the senior levels of
government) rather than the land use management approaches. It
therefore becomes apparent that the municipal and provincial
levéls of government have different views on the best approaches
to floodplain’management. The goals of the provincial government
policy concerning floodplain land use, sﬁeglflcally deve lopments
along the high risk zones, cannot be achieved 1f the i1ndividual
municipalities, the bodies ultimately responsible for policy
implementation, do not adopt or enforce the prescribed
regulations.

In the course of the research no official document stating
the intentions of the provincial government to enforce 1ts
policies in the 20 year flood recurrence zone were encountered
(B.A.P. 198B2:77). 1In addition, it was revealed that both senior
levels of g;;ebnpints, in contradiction vfth their 1976
commi tments, had gi#en loans for residential constructions in the
floodplain, .

Malgre 1'attitude des gouvernements féderal et
provincial, quant au développement domiciliaire en zone
inondable, des informations recueillies en cours
d'enquéte, nous ont appris que les citoyens
réussissaient quand méme & obtenir, moyennant des
conditions plus sévére, des préts pour la construction,
dans la zone d'inondation (B.A.P. 1982:78).

Thus, while the provincial guidelines recommend the adoption

of a two-zoned 1land use management policy which prohibits
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Figure 5.1

Allocation of land use and resource management responsibilities

PROVINCIAL . LOCAL
GOVERNMENT MUNICIPALITY

PROGRAM MANAGEMENT LAMD USE
GUIDELINES rLAN REGULATIONS

(Source: Cermakian 1983)
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development below the‘ 20 year flood height, the quidelines have
not been uniformly adopted by thé local municipalities along the
floodplain nor enforced by the senior levels of government. It
must, therefore, be concluded that the 1976 land use management
policy does not ensure the reduction of flood damage potential or
the rational use of floodplain lands.

Sinée 1980, changes 1in Quebec's land use and resource
management policy have had ramifications for the}j&and use
measures promoted in the 1976 program.

In April 1980, Law 125 "la Loi 125 sur l'Aménagement et
l1'Urbanisme™ became operative. The objective of the law 1is to
establish a framework for the elaboration and application of
regulations concerning land use and resource management, through
the use of existing municipal land use powers and the formation
of a new regional level of management, the regional municip;lity
- "Municipalité régionale de comte" (MRC).

Based on the‘notion of a "réqgion d'appartenance”, the Quebec
landscape has been divided into over 100 MRC. Each MRC usually
regroups a number of municipalities, but must be small enough
"pour gque le citoyen ne se sente pas perdu dans un trop grand
ensemble” (Gouvernement du Québec 1980, in Cermakian 1983:26).

According to 1law 125, land use and resource management is

now the responsibility of three levels of government (Fig. 5.1),
i3

L'aménagement est une fonction partagée entre
trois paliers de decisions: la municipalite, la
municipalité régionale de comté et le gouvernement.
Chaque palier a son domaine de responsabilité propre.

L'aménagment fait appel a la coordination et a la

* conciliation des choix et des actions des trois
instances décisionelles, ce quis est traduit par un
échange d'informations et par la concordance de leurs
objectifs et projets respectifs (Gouvernement du Québec
1980, in Cermakian 1983:26).
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Under the 1law, local municipalities remain the management
unit., Municipalities retain authority over zoning, lot size
requirements and construction regulations. However, the local
municipal management plan and the 1land use regulations must

conform to the objectives discribed in the regional management

plan of the MRC. According to law 125, local municipalities have

to respect the regional management plan,

(...) chaque municipalité faisant partir du
térritoire de la municipalité régionale de comté est
tenue dans un delfi._imparti, d'adopter pour la totalité
de son territoire, des reéeglements d'urbanisme, de
zonage, de lotissement et de construction conformes aux
objectifs du schéma d'aménagement régional, ou de
modifier en conséquence les réglements qu'elle a déja.

C'est ainsi que, dans son réglement de zonage, une
municipalité pourra "régir ou prohiber ... la
construction ou certains ouvrages, compte tenu soit de
1'emplacement du terrain, soit de la proximité d'un
cours d'eau, soit des dangers d'inondation, d'éboulis,
de glissement de terrain ou d'autres cataclysmes”; une
telle prohibition pouvant é&tre totale ou ne viséee Que

A certaine catégorie d'immeubles gue le réglement

déterminera (Massey 1979:209).

The management and development priorities of the MRC are
themselves the product of provincial guideli%es and public
pclicies. Ultimately, the Minister of Municipal Affairs is
responsible for the application oﬁwthe law. As of 1980, the MRC
have four years to elaborate a regional management Q}an
(Cermakian 1983:29).

Articles 113 and 115 of Law 125 are specifically aimed at
the development of floodplain zones and give municipalities the
powers to impose zoning restrictions and to prohibit, or make
subject to flood-proofing requirements, undertakings in the flood
risk areas. The lav also gives the‘Minister of Municipal Affairs

the power to impose zoning restrictions along a floodplain if a

local municipality has not done so, ignoring the MRC guidelines.
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In this manner, the floedplain land use policy of the 1976 flood
damage reduction agreement has been instilled at the regional
level.

In addition, according to the provincial guidelines, the MRC
management plan must indentify flood vulnerable zones and areas

of ecological significance,

>

.&. outre les grandes orientations d'aménagement et
les grandes affectations du territoire, les éléments
sdivants : a) 1'identification de zones ou
l'occupations du sol est soumise & des contraintes
particuliéres pour des raisons de sécurité publique
telles les zones d'inondation, d'érosion, de glissement
de terrains et autres cataclysmes ; b) 1l'identification
des territoires présentant pour la municipalité
régionale de comté un interét d'ordre cee
écologique(Massey 1979:209).

Finally, ‘through Law 125, the ©provincial government has
givgn itself a tool by which valuable ecosystems, including
- riparian hbitats, can be protected from encroachment. It can, by
ggcree, declare all or a portion of a territory a "zone
d'intervention spéciale",

Une telle zone d'intervention spéciale, pourra
assurer: 1) la protection des sites présentant pour la
collectivité une valeur particuliére, notamment pour
des raisons d'ordre historique, culturel, scientifique,
eésthetique, récréatif ou écologique; 2) la protection,
l'amélioration, le renouvellement ou l'exploitation des
ressources naturelles présentant pour 1la collectivité
un intérét exceptionnel telles, les eaux et les rives
adjacentes, les foréts, les mines, les carriéres et les
sabliéres (Massey 1979:209).

If utilised and enforcéd, law 125 can have important
implications for floodplain development and riparian resource
management in Quebec.

As a result of law 125, three MRC's have been established

along -the study zone. The MRC of Deux”Montagnes encompasses the
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municipalities of Deux Montagnes, St. Bustache and Boisbriand,
the MRC of Terrebone regroups the municipalities of Rosemere,
Lorraine and Boisbriand. The MRC of Laval overseas the
management of the municipality of Laval. In 1984, each MRC in
the study zone was in the preliminary stages of developing a land
use management plan. Under the provincial guidelines each MRC
has delineated the extent of its floodplain zone and identified
development plans for the zones,

Though law 125 gives the government the power to protect
ecologically sensitive zones by declaring all or a portion of a
territory a "zone d'intervention”, no such measures have been
taken along the Mille Iles River. The regional municipality of
Laval has stated that it cannot assume such responsibilities by
itself,

(...) la riviére des Mille-Iles ... recélent une
richesse extraordinaire pour le Québec a la fois sur:
les plans écologique,  historique, culturel et
scientifique. Une telle richesse devrait faire l'objet
de la part du Gouvernement d'un décret de zone
d'intervential spéciale. .

La mise en valeur ne eut étre limitée au
térritoire lavallois mais doit plutdt s'éffectuer
globalement. Ceci implique donc une concertation au
niveau des politiques et des interventions entre le
gouvernement, la C.U.M, les M.R.C ....... seule une
action concertée permettra 1la mise en valeur de ce
potentiel (Laval M.R.C. 1984:35).

However, the Laval MRC has already made an effort to protect
some floodplain zones through the acquisition of approximately 51
hectares of which a small portion 1is already managed as parkland
(Laval MRC 1984:37).

Alone, it has been concluded that the 1976 floodplain land

use policies cannot assure the rational use of floodplain lands.

Under law 125, which gives rise to MRC's and incorporates the
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1976 directives, the floodplain land use policies may be adopted
and more uniformly enforced. On the other hand, the creation of
a2 third level of administration does not insure the co-ordination
of management pians internally amongst MRC's and may only
complicate the adoption and enforcement process at the municipal

level.

5.3.2 The efffectiveness of the flood-proofing measures

The purpose of the second adjustment promoteé by the 1976
flood damage reduction program, flood-proofing requirements, is
to decrease the flcod damage potential to present and future
floodplain constructions by altering the designs of the
structures such that buildings are less susceptible to damages
from flooding.

The 1977 amendments to laws 54 and 55 and the development of
law 125 have alsoc given the municipalities the powers to impose
or specify flood-proofing requirements. .

A survey of the adoption of flood-proofing measures across
the study zone reveals that requirements vary from .one
municipality to another. Though they are all based on the
suggestions put forth by the Ministére de 1'Environnement Scme
municipalites specify lot size requirements vhile others do not,
some require the elevation of floors beyond certain limits, while
others require the installation of flo?d pumps, specify the
absence of basement windows etc... (Appendix V).

A positive side effect of the flood-proofing regulations is

that the imposed constraints have been translated into higher
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construction costs, and so, have decreased the number of demands
for construction permits (Shawinigan 1981:217; B.A.P. 1982:75).

While the flood—prbofing measures have made structures less
vulnerable to flood damage, the aéjustments to flood hazard have
had hegative impacts on the floodplain envircnment. The
munigipal Eegulations concerning construction and flood-proofing
have encouraged property owne@s to infill their land and to raise
their dwellings above certain flood heights. It is not uncommon
to see homes pérched on a mound of dirt two or three meters above
the normal ground level (Photo 5.1 and 5.2). Undoubtedly , s%ch
developments alter the 1local slope and drainage conditions.
Infilling and raising dwellings above flood heights in this
manner can undoubtedly decrease a floodplain's natural storage
capacity, displace flood waters .further up the floodplain,
increase flow rates and frictiofi, and affect the erosional
potential of flood water «currents. Alternative architectural
designs for floodplain buildings can permit development while
avoiding the negative consequences of infilling and can deminish
the impact of new constructions on the floodplain “"anvironment
(Photo. 5.3a,b,c,d,e).

Thus, vhile the flood-proofing measures have reduced flood
damage potential, they are resulting in increased floodplain

'

degradation.

5.3.3 The effectiveness of the federal flood damage

relief policy

a

The adoption of the flood relief policy is intended to



1lla

:4: :

o
b

oy a..h,,.m\.;r, =r.wmn.v..m .
I:,v-v\ Kansamlie’ g 5“!!\“ "z
m‘ PSSl e

' .5
T g -.‘alh ' { ‘J, 5

—¢:’t{' e -

s 2L F

e f" ?

- 4

<
-e

4
%

by

!\ :&

.
3
1
3

Photo. 5.3a Infilled floodplain 1in preparacior £or COmStIructlorn
(1984 spring flood) .

&

.3b Example of recently constructed dweillng railsed
above fiood heights by 1infilling (1984 spring flood) .

o
=
0
r-'-
0
9]



—

5.3c [n comparison Ic prev
dwelliing is unpreo
{sprinag flicoc 1984

.

* - - N
e, . LS
Lty
i e
“ 3 A
- .

i 111b

Photo., 5.3d <Jotcagé convercec intoe & permanent residential
dwelling - the structure has rerainea che cotcage's
"stilts" arn. adapcration to floodplain environments

which 1s iess disturbing than infilling.

‘



111c

Photo 5.3d

-

Y &
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conatructed on a pillar and raised above seasonal
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discourage, on a long-term basis, floodplain encroachment Sy
transferring the costs of flood damages back onto those who
benefit from the locational advantages of floodplain
environments. In this manner, the costs of flood hadazards can be
integrated into the land use decisions. /

As of yet, the impact of the federal policy, to withhold
d;saster assistance, on the rate of. floodplain encroachment
tqgnds are unknown. However, thé federal-provincial agreement
does not expiicitly state Quebec's 'position with regard to
providin% flood disaster relief funds to people establishing

( .
themselves in the 20 year flood risk zones,

L'entente Québec—-Canada n'est pas explicite quant
aux volontés du Québec de ne pas dédommager les
propriétaires qui iraient s'y installer. Le décret de
1981 autorisant 1'indemnisation des sinistrés a la
suite des inondations, ne précise pas de «criteres
d'admissibilité au dédommagement, dans le cas de la
zone de récurrence de 20 ans (B.A.P. 1982:77-78).

The provision of provincial /;100d reliéf funds may
counteract any impact the federal disaster assistagce-pblicy may

have on the rate of floodplain encroachment .

5.3.4 The effectivéness of the flood control structure

L Y

On October 1, 1983, the project design was approved for the
construction of a flood gLntrol dam at the” entrance of the Mille
Iles River., The goals'of the flood control structure, as stated
by the'proponent (B,A.P, 1982:43), are to reduce the frequency of
flooding along the river and to decrease flood’damages. ‘To

achieve these objectives, the flood control structure has been

designed to be operatiye when the river's discharge rate exceeds
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708 mi/s.

In principle, the purpose of a structural flood control
measure in a comprehensive floodplain management program 1is to
safequard already estab;ished developments until their economic
lives exgﬁre, thus reducing the traumas and costs of flood events
in de;eiopéd floodplain zones. The effectiveness of a structure
1s, therefore, measured 1in terms of its success in achieving
these short-term goals. 1In a comprehensive management scheme,
structural solutions are temporary tools to hel§ in the
transition from inappropriate to appropriate floodplain land use.

In view of an environmental impact study (Shawinigan 1981)
and a public audience on the proposed project (B.A.P. 1982) a
number of factors have emerged which jeopardize the effectiveness
of the flood control structure foé reducing flood damages and
ensuring the rational use of floodplain lands.

For example, by having chosen 708 m?/s as \the discharge rate

at which the structure would begin operating, the proponent has

implied that discharges below 708 m3/s do not result in

significant flood damages. The municipality of Laval, however,
has brought to their attention the fact that over 210 buildings
in Laval, 51 of them permanent residencés are not protected by
such a flood control structure. Over 250 permanent and seasonal

dwellings along the river will not be protected by the project

\ \

(B.A.P. 1982:54). 'According to the municipality of Laval, peak
flood heights would have to be decreased to 500 m3/s to eliminate
damages caused by flooding.

The proponent, provides no explanation or criteria for the

-selection of the 708 m3/s discharge rate (B:A.P. 1982:53). It

must therefore be concluded that the choice of a 708 m?/s

/
1



o

114
discharge, which corresponds to a 2 year flood recurrence height,
corresponds to a decision on the part of th; proponeng to exclude
from flood protection the floodplain areas which are the most
often flooded. Thus for these residents, the flood control dam
will neither reduce the costs, nor the traumas of flooding. Asg a
second thought, the construction of dikes along the unprotected
zones has been proposed by the provincial gdygﬁgment, 1f it is
economically feasiblf(B.A.P. 1982:104). /

The qgQuestion now arises as to whether the flood control
structure will reduce flood damage potential along the remainder
of the floodplain: the zone between the 2 and 100 year flood
recurrence heights. As stated earlier, a prerequisite to the
operation of the flood control structure 1is the regulation of the
Ottawa's discharge rates. The extent of the Mille Iles River's
floodplains protected by the structure will, therefore, depend
upon the flood water storage capacity of the Ottawa River's
reservoirs in time of need. Thus, while the lower 1limit of the
protected floodplain is established at 708 m?/s, the upper limit
of the protected floodplain will be variable, depending on the
Ottawa River's discharges (B.AfP. 1982:60). In any event, the
proponent has stated in the impact study that the structure is
not designed to control flows exceeding the 100 year flood
recurrence height, because such measures would cause excessive
flood damages upstream along Lake of Two Mountains, Lake St.
Louis ané the des Prairies river.

The - proponent views tge control of the Ottava River's
.discharge rates as a crucial factor 1n the control of flooding
along the Mille 1Illes River. Without a reciprocal control of

flood waters along the Ottawa, the operation of the Mille Iles
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River dam would result in flodd damages upstream. However, it
must be emphasized that due to unforseen circumstances flood
water storage along the Ottawa is not always possible and may
indeed be the result of conflicting interests. For example,
along the Ottawa River reservoirs store vater for 52
hydro-electric stations. Approximately 42% of the storage
capacity belongq to Environment Quebec, 19% to Hydro-Quebec, 12%
to Hydro-Ontario and 23% to Public Works Canada. Thus, conflicts
may arise between flood water storage and hydro-electricity
production, I1f the reduction of the flood peak is the sole
objective, the reservoirs should bg emptied prior to the onset of
the flood period so as to maximize the volume of the flood water
storage. On the other hand, if hydro-electricity production is
also an objective reservoirs must maintain a certain head of
water essential for the production of eiectrithy. i
In addition, the structure's effectiveness aE reducing the
frequency and magnitude of oods is uncertain. The proponent
claims that regardless of the )Ottawa's peak discharge, the flood
control dam will reduce by 10%, 90% of the flood¢ along the river
(B.A.P. 1982:58). During the public audience, the proponent's
data and calcyfations were subject to severe criticism. In the
commission's opinion a reduction of 5.4% of the péak flood: 903
of the time is extremely optimistic (B.A.P. 1982:58,64,72,103).

It must also be stressed that, as proposed, the flood

control structure does not solve the flood problems related to

ice accumulation or 1ice break up. These problems are common
farther down the Mille Iles River, outside the study zone of this
research. The flood control structure, may in some cases,
aggravate the flood problems due to ice (B.A.P. 1982:61,72).

e

/
! -
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During the public audience, numerous people expressed
concerns over the false sense of security which was being
generated amongst both the. present and future floodplain
inhabitants by the construction of the dam which may encourage
further floodplain encroachment.

Indeed, in its environmental impact study (Shawinigan 1982),
the proponent identifies 26 vacant lots along the Mille Iles
River floodplain which could be reclaimed once the flooding 1s
regqulated and eventually turned to residential land uses. Along
the north shore, 23 hectares will be made available primarily in
the municipalities of Boisbriand and Rosemere. Along the south
shore, 200 hectares of land will be gained. Construction plans
for, residential developments on lles Locas have already been
submitted to the government: 45 single family dwellings and two
six story buildings are planned. It is estimated that once the
flood waters are regulated, as many as 200 units could be
constructed annually along the floodplains (B.A.P. 1982).

Flood damages are also predicted to rise as property values
increase once the dam 1is 1in operation. Increased rates of
conversion of cottage and transition zones 1intoc permanent
residential area is forseen. For -example, it was found that
flood victims,

(...) semble prendre pour acquis qu'a la suite de
la mise en place de 1l'ouvrage, la plupart des résidants
moins fréquemment inondés vont embellir leurs maisons.
Par consequent, 1l'évaluation fonciére ainse gque la
valeur marchande de leur propriété devraient augmenter.
Le comité d'inondés de Fabreville a méme inscrit en
prémisse de son appui au projet d'ouvrage de contrdle,
ce qui lui paraissait étre une évidence, T"Attendu que
dans les aires deja développées, il y aura amélioration

. des batiments et augmentation de la valeur des
propriétés...” (B.A.P. 1982:80).

3
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Needless to say, increases i1n property values ultimately
represent a property tax gain for the municipalities. The
municipalities estimate a 30% increase in tax revenues. Property
values are expected to increase once the dam is in operation. It
has been estimated that 20 acres of land could easily increase
from an initial value of $500 000 to over $20 000 000 (B.A.P.
1982:80).

Given the probable effectiveness of the structure in
controlling the freguency and magnitude. of future floods and the
lack of 1land use regulation enforcement, it is doubtfull that
flood damages will be reduced in the long-run. In the event of
an uncontrollable flood, the flood losses will only be increased.

While the effectiveness of the flood control structure ‘is
urisure, there are no doubts that the operation of the structure
will have sevefge environmental repercussions. -

The lower waters levels will be an impetus for the

construction of dikes and i1nfilling of properties by individuals

b [N

(B.A.P. 1982:79).

In their environmental impact statement the prop9nent
reveals that 1 100 ha. of floodplain land will be subject to less
frequent flooding once the project ig in operation (Shawinigan
1981:192). As a result of decreased flood frequencies and
heights, the water table in the Mille Iles River area will drop.
Because qf dryer soil conditions along the upper floodplains a
modification of the plant communities is forecasted. The
environmental impact statement foresees the replacement of silver
maple foreéis by sugar maple forest over a period of §0 years

- (Shawinigan 1981:189-201). They foresee a migration.down-plain

of shore marsh and m%;doy vetland vegetation. The construction

oF
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of theiﬁém over the rapids, changes in the timing of floods, and
decreases in the frequency and extent of flooding will have
serious repercussions on the babitats of both semi-aquatic and
aquatic wildlife species (Shawinigan 1981:197).

The conclusions must therefore be drawn that, presently, the
effectiveness of the proposed flood control structure in reducing
the flood damage potential and ensuring the rational use of
floodplain lands is unclear.

Given the probable effectiveness of the structure in
controlling the frequency and magnitude of future floods, the
lack of adequate land use regulation, and the false sense of
security which the permanent dam 1is creating, it is doubtful
whether the structure, which is only designed,to control certain
flood levels, will in the short-run reduce flood damage
potential. In the long-run, in the event of an uncontrollable
flood, damages could be far beyond those experienced if the dam

had not been constructed.

5.4 The interaction of the adjustments

While the 1individual adjustments have been shown to have
deficiencies, an examination of the interaction of the four
adjustments reveals furtheé factors which prevent the program
from being effective in ensuring the reduction .of flood damages
and the rational use of floodplains.

The matrix of interactions of adjustments to floods (Fig.

l1.4) gives some indication of the suitability of the mix of the

four measures promoted by ‘the 1976 flood damage reduction
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program. According to the matrix, none of the adjustments
promoted by the program reinforce or encourage one another,

first, research in the adoption of 1land wee planning
measures has revealed that land use measures are discouraged by
the adoption of structural' solutions but reinforced by the
adoption of both flood-warning and flood insurance systems - two
adjustments which are not components of the 1976 flood damage
reduction program. If land use measures are to be enforced,
flood warning and flood insurance policies have to become a part
of the floodplain management program. However, the federal
government considers the adoption of a flood insurance program
which combines flood risk maps, 1land use and flood insurance
policies, to require too heavy government subsidies and a too
"complex" administration (Page 1880:418).

Similarly, the adoption of flood-proofing requirements has
been shown to be reinforced by flood warning systems, an
adjustment which is not considered in the 1976 program.

THe adoption of measures which place constraints upon flood
relief and rehabilitation are thought to discourage the adoption
of flood cantrol and p@rotection ~ works and’ encourage:-
" flood-proofing, 1land use planning“ flood warning systems and
insurance programs. While the fed;ral government has undertaken
to adopt measures which restrict flood relief, the consequences
of the policies are not yet observable. On the other hand, the
policies of the provincial government are not clear and may in
fact counter the policy of the federal government.

Finally, research 1into floodplain management has revealed
that the adoption of flood control and protection works, such as

the Mille Iles River dam, discourages the adoption of any other
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adjustment except for an increased reliance upon flood relief
measures. Presently, the purpose of the flood control project
appears to be to reduce the flood risk so as to permit the
construction and renovation of buildings in the flood risk zone.
If the objective of the program 1is to stabilize and reduce the
population at risk, the flood control structure should have been
promoted and adopted as a temporary adjustment to help in the
transition from unsuitable developments to suitable floodplain
land  uses. White (1975) has noted that the combination of
structural solutions and reliance upon relief programs is one of
the most common trends in ad hoc urban floodplain management
programs.

As the flood damage program stands, all the adjustments
discourage one another and reinforce the destruction of riparian
resources and the increase in flood damage potential.

The question , therefdfé, emerges as to why such policies
were originally adopted. Speculation points to the following
conglusions. The stricter flood relief policy was probably the
result of a federal decison to relieve itself of the financiai
burden of egcalating_flood damages. \

The flood-proofing measures were probably promoted because
they are the responsibility of individualéé and thus, are
attractive adjustinents for the senior levéls of government
because they do not require large financiai expenditures.

The structural solutions, on the other hand, have received a
great deal of support from the senior level of government because
they are effective on the short-term basis and are regarded as

generators of employment. Structural agprcaches} have -

traditionally been the federal government's favorite approach to
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flood problems. Structural solutions to flood problems are also
attractive propositions for the provincial government since they
are 45% financed by the federal government and for the local
municipalities because they do not have +to control floodplain
encroachment through land use regulations and thus avoid losing
or reducing their tax base. Structural solutions are also
supported by individuals who stand to gain from reduced flood
hazard. Structural adjustments not only tend to increase the
values of developed properties, but, in many 1instances, permit
the development of flood prone lands, permitting windfall gains
which acrue to speculators.

Finally, land use management measures were probably promoted
because research has demonstrated that they are effective long
term solutions. A refusal to consider such an approach would
reflect badly upon the senior levels of government which had to
make an attempt to redress the past mistakes by relying . upon
structural solutions and financial ad hoc  solutions. In
addition, the implementation of land use regulations 1is a local
municipal responsibility, which i$ an attractive proposition for

the federal and provincial governments.

5.5 Conclusions
The objectives of a comprehensive floodplain management
scheme are to -
1) plan for appropriate land uses and maximize the
benefits which accrue fgom them,

2) reduyce the traumas and costs resulting from
presently constructed ill-suited land uses,

3) prevent the expansion of ill-suited land uses,
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4) protect valuable riparian habitats from
encroachment,

The past land use trends along the Mille Iles River have
resulted in a polarization of developed 1land uses towards
residential -developments, undeveloped land uses towards wooded
wetlands, the intensification of residential land uses along the
upper floodplains, the encroachment of residential developments
along the lower floodplains and unequal floodplain development.

A study of the 1976 flood damage reduction program reveals
that the adjustments promoted by the program do not attempt to
address any of these land use trends. None of the adjustments
rectify the polarization of 1land use proces;. In fact, the
intensification of residential land uses along the upper
\floodplains 1s being encouraged by the two-zoned floodplain land
use policy. Encroachment of the lower floodplains may be
encouraged by the construction of the flood control dam which can
generate a false sense of security. The operation of the dam
also poses a serious threat to the remaining undisturbed wildlife
habitats. Unequal floodplain development is not being corrected.
The formation of an additional administrative level, the MRC, may
only complicate the management process.

It must therefore be concluded that the 1976 flood reduction
solutions wi1ill encourage floodplain development and 1in the
long-run result in 1increased flood damage potential and
floodplain degraéation.

The structural solution to the flood hazard, namely damming,
by requlating natural water level fluctuations and altering the
valuable 1land water transition zones, will 1) encourage
floodplain development by engendering a false sense of security,

hnd 2) disturb the riparian habitats whose ,existence is a direct
- |

J
!

- 1
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result of erratic flood levels.
Following the construction of the dam, the Mille Iles River

municipalities forecast a continuation of residential development

'along the floodplains and foresee increased transformation of

¥

cottages into permanent residénces, where these conform to flood
proofing and lot size requirements.

Decreased water level‘ fluctuations and a lower water table
will lead to a recolonisation down plain of riparian vegetation.
All wildlife species will suffer a loss in habitat. This will
result in increased competition for suitable sites and will apply °
additional pressures on the remaining sites.

The more environmentally sound solutions, namely flood risk
mapping and zoning, have alsc failed to ensure the protection and
rational wuse of floodplains. The administrative solutions
proposed by the federal and provincial gov;rnments, such as
flood-zoning and land use management, have not been uniformly
adopted by the municipalities. However, as discussed, the
policies have not been uniformly adopted, and so, floodplain
development continues. The flood-proofing requirements encourage

property owners to infill their lénd to raise dwellings above

certain heights, thus altering local slope and drainage

~conditions.

~

To conclude, the 1976 floodplain management program does not
ensure the protection and rational use of floodplain lands. The
policies encouragé further floodplain degradation and di}ectly
threaten the existence of the remaining biologically rich
riparian habitats. The policies do not élearly delineate uses
which are compatible in the floodplain zones and do not

adequately consider the 1long term impacts of the structural and
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non-structural solutions upon the riparian resources. The
floodplain management strategy reflects crisis oriented responses
such as damming. This illustrates the continuation of the
general tendency to view natural floodplain processes as
impediments to development and land use, rather than as continued
bio-physical processes which enhance the human environment.

To ensure the rational use of riparian lands a floodplain
management policy must identify appropriate land uses and the
values of remaining riparian habitats. Only through a management
scheme comprised of a systematic combination of 1long- and
short-term structural and non-structural measures based on an
understanding of human processes such as the nature and effects
of encroachment and an understanding of the biophysical elements
such as the nature of riparian resources and their management

potentials can floodplain management policy become comprehensive.
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Chapter 6: Implications, summary and conclusions.

Based on the information presented in tﬂe preceeding( -
“thapters the purpose of this final section is to discuss the
implications of the past and present policies on the future of
floodplain management along the Mille Iles River and across
Quebec. Five aspects of floodplain management are discussed: 1)
the changing mix of adjuétments, 2) the financial arrangemeﬁts,
3) the enforcement of policies, 4) the community differences and

5) the perception of the floodplain environment.
S

6.1 The implications of the changing mix of adjustments

The review of floodplain managemen%_policies in Quebec and
along the Mille Iles River has revealed a changing mix of
adjustments, from ad hoc structural and flood relief adjustments
to an increasing awareness qf non-structural adjustments such as
land use arrangements and flood-?roofing ﬁeasures. Given that
there ﬁs the need to protect already established settlements and
to regulate future developments, it 6 is clear that both short-term
structural solutions and long-term,land use measures must be
coordinated to reduce the flood hazard. ‘ !

Examples of both structural and non-structural adjustments
can be found along the Mille 1Iles River. However, the
construction of a permanent flood control structure at the
entrance of the river indicates that structural solutions are
going to continue to have a predominant role in floodplain

management along the river. Evidence to support the likelihood

of this trend is the failure of local Mmunicipalities to enforce
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land use regulations and the open endorsement of, the adoption of
structural solutions.

As previously discussed, a major problem associated with the

bl

reliance upon structural -.adjustments is that over time

settlements intensify in the hazard zones. Structural approaches.

to floodplain management often contribute to¢ increased flood
hazard potential and to higher flood losses which in turn are
used to justify increased reliance.upon flood control structures.
Indeed, municipalities along the Mille Iles River are considering
the possibility of re-zoning their floodplaiqs to permit more
development once the dam 1is operative (B.A.P. 1982). The
inevitable conclusion is that eventually a flood of greater
magnituae than the design capacity of the dam will occur,

resulting in catastrophic damages due to continued and increased

occupance of hazardous areas. Continuing emphasis upon physical

adjustments represents an acceptance by municipalities thatw

flooding and associated damages will continue in the future as
they are one of the costs of residing in areas subject to
inundation.

Floodvcontrol structures must occupy a niche in floodplain
management, but only that. Unless there 1is a marked change in
the mix of adjustments applied to Quebec's floodplains,
structural measures will remain the dominant approaches and there
will be no overall decrease in flood losses. Measures must be
adopted to insure that structural measures do not become ends in

themselves,

”
¢

6.2 The implications of the fidancial arrangements

A major factor which encourages the adoption and reliance

.
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upon certain measures 1is the financial arrangements which
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accompany them. Under the 1976 }lderal—provincial flood damage
reduction program the construction of flood control structures
are partially funded by the senior levels of government. Through
the ag ment the costs of structural measures are spread amongst
the munici%al, provincial and federal levels of gqovernment. In
other words, the occupants of the floodplain are not assuming the
direct costs of flood protection as taxpayers across Canada each
assume a portion of it as well. Conversely, land use measures
directly affect hazard zone residents by depriving them of
certain rights or by restricting their behavior. )

The raﬁge of adjustments consideged or adopted in a
management strategy is considerably affected by the financial
arrangements linked to the individual measures. In this manner,
financial arrangements lead to the consideration of a narrower
range of measures and work against the development of a
comprehensive management scheme.

Along the Mille Iles River, past and current financial
arrangements are resulting in a disjointed appgoach to
management. "The cost—-sharing aspects of the . financial
arrangements for the flood control dam have ﬁrovided an incentive
for the'adoption of the structural adjustment. Comparable funds
are,not available for fl?%d-proofing, land use management, land
acquisition, relocation of s¥tlements, flood insurance programs
and " related non-structural adjustments. Thus, from the view
point of a municipality or of a province, the adoption of
structural solutions is attractive - the benefits of the project

being direct whileq the costs are spread out beyond those

immediately affected by flooding.
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It is, therefore, natural that the residents of flood-prone
lands should have a tendency to favour structural measures. The
implications of such financial arrangements are important.  When
cost-sharing programs such as the Mille Iles River dam are
available 1; yould be an 1mprudent community leader who does not
seek them for his jurisdiction.

A conclusion 1s evident: an 11ndepth study of cost-sharing
adjustment financing 1s required. As financial arrangements
presently stand under the federal-provincial flood damage
reduction program, the unde;lylng financial agreements cause a
distortion toward the adoption of physical measures, To permit
the development of comprehensive floodplain management policies,
governments must eliminate the incentives which bias the choice
of floodplain management measures. Governments must either stop
financing structural measures or start financing land acquisiton
programs, lé%d use management, flood warning systems, settlement
relocation, flood~-proocfing and agricultural subsidies for

floodplain occupancy so as to balance the incentives.

6.3 The implications of policy enforcement

As the re;iew of kland'use measures along the Mille 1Iles
River has indicated, one of the major difficulties in using
non-structural adjustments to regulate floodplain development is
the systematic enforcement of the policies. To be easily adopted
and enforced, Jjurisdictional and administrative complications
must be minimized to facilitate policy application. To be

effective, land use regulations must be adopted and enforced as

early as possible. While there are examples of regulatibns being’

adopted and enforced, there are numerous examples of omissions
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and vioclations.

In the past administrative arrangements for dealing with
floodplain management were highly fragmented. Since the 1976
joint agreements and the development of a regional level of land
use management 'MRC's; the administrati:ve arrangements for
dealing with floodpliain management have been further compl:cated.
Presengiy, nc i1ndiv:dua. agency or s:ing.e level of government has
at 1ts disposition a wide range of measures for floodplain
management. ’

Iin Quepec, Zi1ttle hope exists for tgg development of an
administrative body which oversees ‘all aspects of the management

and explo:fat:on of the entire floodplain enpvironment, In the
; P !

wpords of Bernard Harvey (1976:208), (

\

A

i
: ... la concentration du pouvoir de décision gquant
a8 l'uti1lisation des, ressources a l'interieur d'un
organisme ou d'une institution semble peu probable.

Les intervenants, gu'ils soient gestionnaires
gouvernementaux, utilisateur 1i1ndustriels ou méme
utilisateurs 1ndividuels, sont conscients de leur
besoins et de leurs droits en rapport avec
l'utilisation des ressources. C'est ainsi que 1l'on

voit certaines administrations surveiller jalousement
leurs juridictions et méme exiger davantage de pouvoir.
L'on assiste aussi & la prise en charge par certains
ministéres gouvernementaux, provinciaux ou fédéraux, de
certaines responsabilités assumés jusqu'ici au niveau
local et méme par des particuliers. C'est 1le cas
notamment de la protection contre les inondations et de
1'aménagement des berges et des cours d'eau. Les
tentatives d'occupation de secteurs nouveaux d'activité
par des organismes public et para-public donnent lieu &
des luttes de juridiction qQui ne sont pas sans retarder
le processus de rationalisation de 1la gestion de l'eau
au Québec.

t can, therefore, be concluded that a reduction in the
administrative and institutional obstacles presented by the
agencies does not appear to be a priority objective of the

governments involved in floodplain management.
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6.4 The implications of community differences

Municipal differences 1n floodplain development patterns
emphasize that the communities have different perceptions, goals
and attitudes toward hazard zcone land use. The attitudes and
responses to floodplain management should be taken 1nto account
vhen developing and enforcing a management strategy. A
standard:zed approach to floodpla:in management, such as the 1976
federal-provincial flood damage reduction program, may not be as
appropriate and effective an approach as one which recognizes the
discrepancies. The differences i1n attitudes alsc emphasizes the
importance of improving commun%catzon between the levels of of
government and the communities.
6.5 The implications o{ the perception of the floodplain

environment

To date in Quebec's development of floodplain management
policies and ©programs, the riparian ecosystem has not been
understcod and recognized as a management unit. Because of a
lack of” understanding and through the fragmentation of
jurisdictional responsibilities the floodplain ecosystem has been

e

divided into "shoreline” and "foreséére" spaces. Control over
the use and development of these zones has gone to provincial,
regional, municipal and para-public 1levels of government. The
activities which effect the riparian environment have been
uncoordinated. Conseguently, the governments have managed their
resources indepently, pursuing the actions which maximized their

benefits instead of attempting to ensure the comprehensive

A

i
e o0

management of the entire riparian ecosystem.

To develop a comprehensive floodplain management policy the
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artificial political boundaries imposed upon floodplain
ecosystems, whic; hinder co-ordinated strategies, must Dbe
abolished and the riparian ecosystem must be recognized as a
viable management unit. Agencies involved in floodplain
management must develop an understanding of the resources being

managed and their i1nterrelationships.

6.6 Summary and conclusions

Over the years, floodplain management policies along the
Mille Iles River and across Quebec have slowly evolved from ad
hoc structural approaches to a flood damage reduction policy
which attempts to 1integrate a wider range of structural and
non-structural arrangements. Given the ©past prejudices and
present -financial arrangements structural measures remain and are
likely to remain the dominant approaches to floodplain

management. Nonetheless, though the present policies and

. arrangements are subject to criticisms they provide hope for

future .improvements in floodplain management.

Today, institutional barriers stand in the way of progress.
The federal levels of government, if it is to effectively
decrease flood damage potential and insure the wise use of

riparian lands, must encourage social and behavioral research

®"into floodplain management. Hindsight evaluation programs on

floodplain management schemes must be developed to improve
present strategies. Future research must focus upon the
interactions of structural and non-structural adjustments, the
optimum combinations of short- and long- term measures and on the

means of eliminating the biases which encourage the adoption of
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expedient short-term solutions.
Riparian ecosystems are valuable resources which enhance the

quality of everyday life. As natural systems they condition and

are conditioned by regional growth and urbanization. The quality

of a region's natural resources influence the development of an
area and 1ts ability to provide a safe, healthy and pleasant
environment for life. Any meaningful effort to guide development
must recognize the existence of a limited resource base which
development must accomodate if environmental problems are to be

minimized.

et e

-
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Mille Iles River: list of fish species
.and spawning habitats .
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TABLEAU 6.7~ Inventaire ichtyologique dans le spcteur de 1'&tude.
7 * - !
SECTIUR D'ETUDE SECTEUR D'ETUDE
P Lac des Riv. des Fraie| Sp.rencon- , Lac des | Riv. des | ,Prai | Sp.Tencon~
ESPECES Deux Mille Iles t!;ﬁes dans ESPECES ! ’ Deux Mille trées dans
Montagnes le Rapide Montagnes Iles le Rapide
: du Grand du Grand
Moulin ~ Moulin
N e ve v € ~ 4 et
1. meto‘ie :r;entée 1 - R 2 13. Umbre de vasé’kﬂw"u e . - 1 c 2
{Ichthomyzon wunicuspis) - {Unbra timi)
R S Y e , o WO oy an v e
2. Elturgeon de lac 1 1 R 1 14, Grand brochet 2 & 1 1 c 1
(Acipenser fluvescens) (Esoz luciun) _ \ g
'y > v L AR . N “ PR [y -
" 3. Le’pisosté osse:.m 1 1 .C 2 15. Mnsk‘inongé { 1 - -C 2
>{leplscateus osseus) (Eecox ma.quinongy) ; -
» ST EVS ) . N v
4. Poissons-castor 1 1 c 2 16. Couette it GiME 1 - c 2
{Aria calva) (Carpiodr~ cyprinus)
5. anul‘fé;:ewaktgentee 1 1 R 1 17. Suceur rouge ~T7™™ Seythall BT 1 —{- R ‘1
(Hiodon errgwm.) (Mozuutona maomlepido@n) |
2ne(h Y TIYY
6. Alost\ﬁlnpldissuﬂa\ 1l - R 1 18. Suceur blanc - Wval eyt )l 1 ) 1 R )
. (A%oaa ecapidigsima) - {(Mozostoma anisurion) : P
Tty el - !
1. Gasparlaau 1 - R 2 19. Suceur jaune -¢v» 0L Nt UG 1 1 R 1
' (Aloea pneusoharenguy) : (Moxostoma valenciennect) ya -
R MEALNES! . - !
8. Alose' d ;élsier 1 1 R i 2 20. Suceur cudvre (uN€es fIHIYNY 1 R 1
(Dorosoma cépedianwm) R (Moxzostoma hubbcil) : - =
9. Grand coregone no - 3 c ! 21, Meunier moir & meds g I | R 1
{Coregonus clupeaformis) . (Caftostomus commersoni) |,
10. Truite ,a;c:e;t-ciel 2 . 2 R 1 22, Meunier rouge !oNSARR Suclos ! i ) I R 1
! (Salmo gmg'ahem) (Caytotumuc caftontomus) | O -
Do fe AR . . -
11. Truite brune 2 2 R 2 13, Carpe i - A7 1 1 c 2
. {Salmo trut,a) ¢ % {Cyprinua carpio) v
12, spefia drcen<ciel - 1 b 24, Chatte D0 Sho<f 1 1 4 b
HOa&ama mrdaz) 7 (Notemigonua erysoleucan)
= — 5 .
* Voir légendc A la fin du tableau . ' ! f
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. - TABLEAU 6.7 - Inventaire’ichtyologique dans le secteur de 1'Stude. (suite...)
: 0 © . .
H . ~
4 SECTEUR D'ETUDE : SECTEUR D' ETUDE ,
? Lac des Riv, des | Frali | Sp,rencon- - Lac des | Riv, des‘| Fra{ | Sp.rencone
ESPECES Deux Mille lles trées dans ESPECES Deux Mille trées dans
. | Montagnes - 1¥¢ Rapide - Montagnes Iles = le Rapide
du Grand e du Grand
N Moulin Moulin
F ’ -~ v
25, gPuitouche 1 1 c 2 37. Museau notr 1 1 c 2
) {Semotilus corporalis) . (Notropis heterolepis) \
1 26, Mulet 2 cornes 1 - c 2 38, Mené d'herbe 1 1 c 2 .
, (Semotilus atromaculatus) (Notropis bifrematus) .
+ 27. Naseux des rapides 1 1 R T2 39. Mené d'argent 1 1 c 1 -
i (Rhiniohthye catczractae) {Hybograthus nuchalis) - .
3 28, Bec-de-lidvre 1 1 R 2 40, Tare-de-boule 1 1 c 2
- (Exoglossum maz-«.llwgua) : . {Pimephales promelas)
29, M&né& émeraude 1 1 - 1 41, Ventre-pourri - 1 1 c 2
’ {Notropis atherinoides) ! .y~ (Pimephales notatus) . .
" 30, Tite rose ' 1 - R 2 42, Barbue de rividre 1 1 R 1
. {Natropie rubellus) . (Ictalurus punctatus) -
31, Méné 2 nageoires rouges ‘1 1 R 2 43, Barbntte brune - A 1 1 c 1
1 (Notropis cornutys) (Ictalurus nebulosus) -
" 32, Queue A tfche nodre 1 ' 1} c 2 44, Barbotte des rapides 1 ‘- R 2
, (Notropis ‘ludsontus) | NS (Noturus flavus)
{ 33, Menton noir ‘1 - c 2 145, Angille d'Amérique 1 1 c .1
i (Notropis hetexodon) (Angilla rostrata) . - .
* 34, Mené bleu A 1 ° 1- R 2 46, Lotte 1 3 R 1
{Notropis apiloptMa) (Lotta Zotta)
i 35, Mené paille 1 1 R 2 47, TFondulé barré 1 1. ¢ 2
{ (Notropie stramineus) (Fondulus diaphanus)
it P tap .
‘ 36, Meng pile . 1 1 R 2 48, Omisco 1 1 R 2
. (Notropts volucellus) (Percopsis macomaycua)
4
) - ]
3 * Voir ligende A la fin du tableau. - .
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TABLEAU 6,7 ~ Inventaire ichtyologique dans le secteur de 1'Stude, :
xr * ) ) i - le‘
SECTEUR D'ETUDE i \‘ ) SECTEUR D'ETUDE ~
o . Lac des Riv, des Fral Sp.rerfcon— . . Lac des Riv. des| Frai | Sp.rencon-
ESPECES ~ Deux Mille Iles trées ‘dans ESPECES - Deux Mille triées dans
- . Montagnes le Rapide ) -Montagnes Iles le Rapide
du Grand | _ — e du Grand
e Moulin ) Moulin g
49. Bar perche . 1 - c 2 58. Perchaude 1 L1 c 1 )
(Morone americana) - {Perca flavescens) -
30, Achigan 2 petite bouche A § 1 R -1 59. Fouille-roche 1 1 c 2 "
{Micropterus dolomieut) . . - (Percina cuprodes) T ) :
51, Achigan 3 grande bouchs 1 - T C T2 60, KRaseux-de-terre 1 1l R .2
{Micropterus salimoides) * (Etheostoma nirum) ' : : ,
52. Crapet-soleil . I ¢ 1 c 1 61, Dard 2 ventre juune - 1 c 2:
(Lepomis gibbosus) - R {Etheostoms exile.
53. Crapet 2 longues oreilles 1 - c 2 62, Dard barrg 1 1 c 2
(Lepomis megalotis) ; " (Etheostoma flabellare) . .
54, Crapet de roche 1 1 c 1 63. Malachigan - 1 - “C -2
(/imblolites rupestris) " _ (Aplodinotua grunniens) N ]
55. Marigane noire : . P! 1 C 2 64. Chabot tdcheté 1 - R T2,
(Fomoxis nigromaculatus) | (Cottus bairdi)
56. Doré noire . 1 1 R 1 65. Chabot visqueux - - 3 * R - .1
(Stizpstedion canadensc) (Cottus cognatuc) - e .
57. Doré jaune 1 1 R 1 66, Crayon d'argent - 1 c |— 2
(Stizostedion vitreum) . v ' (Labidesthes siceulus) : . i
o
LEGENDE DU TABLEAU: . ~ '
Secteur de 1'étude — Frai Especes rencontrxées dans Je Rapide du Crand Moulin
1. D'aprds Mongeau et Mass&, 1976 R. Frai en eau courante 1, oui & . .
2. D'aprds Mongeau, Letendre, Leclerc et Brisebols, 1877 C. Frai en cau calme 2. non 3 -

3. Nouvelle egspice recensée au cours de la présente &tude
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Fig. 9 Lisux et périodes de fraye des principales esplces de poissons sportifs

~du couloir fluvial, entre Montréal et le lac Saint-Pierre,
(Tirée de Massé, 1974) .
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(Source: Shawinigan 1981)

ESPECES
Perchaude
Barbue de riviere
Crapet de roche
Doré jaune

Grand brochet

Achigan 2 petite bouche -

Barbotte brune

Doré noir

Esturgeon de lac
Alose savoureuse
Crapet-soleil
s
Meunier noir
Suceur rouge
'a
Heunier rouge

Lotcte

FIGURE 6.7

Probabilité dépassant
un débit de 708 m3/s.
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mars avril mai juin juillet aoit
0,75
0,50 0,42 ~
0,25 - . 0,20 .
" 0,05 :
. 05 0,04 0,02 < 0,01

Probabilité des crues dépassant 708 m3/s par rapport aux
période de fraie des différentes especes de poissons
(d'aprds tableau 4.2).
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' List of provincial agencies with powers to intervene
in floodplain development

149

o]



~ N !
%
)
ot
#
P
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0 - control
Tableau 6.1 : Juridictions des intervenants concernant les empiftements
| . N .
i ; :
- ’ ORGANISMES JURIDICTIONS FONCTIONS LOIS ET ARTICLES
A) HKIVEAU FEDERAL Propriétés , i
. N havres (Québec, Trois-Rividres, Moatréal) . X Acte de 1'Amérique du Nord Britannique .
- (1867, Imp. 30-31 Vict., ch. 3)
- article.108, annexe 3
&
1les (coulofr fluvial), x Acquisition de gré 3 gré
, N
: - >
Cabinet des ministres
{... Gouverneur en Conseil) A ) s A
‘ ‘/ Ministdre des transports Protection des eaux navigables contre - Lot sur la protection des eaux navigables
ouvrages et gestes puuvant nuire & la (S.R.C. 1979, ch. no-19) “Articles 5, 19, 20
navigation -~ ) .
o .. /
oo o Pouvoir d'acheter, d: louer, d'exproprier - Lo1 sur les commissions de port T
TR ou d'acquérir autrement des terrains (S.R.C. 1970, ch. H-1) Articles 3, 10, 11, 12, 13, 19
VUl s riverains oour Jdes aménagements portuaires X
' Pouvoir de réqglementer les travaux dans X :
1 . les limites du port ¢ 0
) .
= Contr8le et gestion des quais et jetées - Lot sur les ports et jetfes de 1'Etat
. \ autres que ceux du Conseil des ports (S.R.C. 1970, ch. G-9) Articles 4, 7, 1N
nationaux 0 .
Travaux d'entretien ct de réparations sur - Article 5
les ports, jetées et brisc-lames ° %
Création de ports publics; agrandissement - Loi sur la marine marchande du Canada
X (S.R.C.

ou diminution de 1'aire de tout port public

197Q, ch. $-9) Article 590

(Source: Delisle, Descdteaux et Denis 1977)
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ORGANISMES JURIDICTIONS * FONCTIONS LOIS ET ARTICLES
J/ Ministlre des travaux Constructions sur le. berges, remplissage Loy sur 1'expropriation
publics pour’un ouvrage publi¢ X (S.R C. 1970, ch, 16, ler supp.) Article 37
- Gestion des barrages, havres, chemins, Loi sur les travaux publics
ponts et &difices canadiens et tous autres . (S.R C. 1970, ch, P-38) Articles 9, 12, 20
biens employés 3 1'amélioration de la
navigation . x
Creusage, dragage et modification du ¥t, ) Article 37 Y
—_— construction d'ouvrajes aux fins de la . - e
navigation X <
Construction, réparations majeures et Loy sur les ports et jetées de 1'Etat
"autres travaux connerses relatifs aux (S R.C. 1970, ch. G-9) Article 5
N ports, jetées et bri.e-lames x
o / 1
. Ministdre des pdches o- ocoA-5 REglementation des installations de Lov sur les plcheries
-et—de—i-Ltenvironnement p&che dans les cours d'cau 0 (S.R.C. 1970, ch, F-14) Article 24
AR S L o Delimitation, contrd'e et mise en valeur Lor sur la Convention concernant les oiseaux migrateurs
" de zones fauniques 0 {S.R.C. 1970, ch. M-12) Article 4 o
Gestfon, administration et surveillance Loy sur la faune duv Canada .
des terres acquises (... de gré 1 gré ou {5.C. 1973, ch, 21} Articles 3, 4, 10
- autrement) aux fins ce 13 protection de
* *1a faune 0
~~ * i3 . ¢ O
‘ T Y ! o
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ORGANISMES

JURIDICTIONS B FONCTIONS

\ LOIS ET ARTICLES

B) NIVEAU PROVINCIAL

Lieutenant-gouverneur
. en Congeil. .
-{... Consei! des ministres)

Ll

-

Approbation de tout plan directeur d'amé-

nagement impliquant ‘e 1it et Yes rives

du fleuve, des rividres, des lacs et de

ta mer; ()

Pour la période s'étendant du 1b mars

1916 au 4 décembre 1974, autorisation de

toute aliénation ou bail du lit ot des.

rives du fleuve, des rividres et lacs

navigables et flottables, et de la mer; s ox

Déciston, ou autoricition selon le cas,
de toute expropriati-n, aux conditions 0
qu'il détermine; X

Autorisation de toutc imposition de
réserves pour fins publiques; 0

Peut, seul, déclarer un territoire ou
partie de territoire arrondissercnt his-
sorique ou arrondissement naturel X,

Concession de forces hydrauliques fai-
sant partie du domaine public (... aux
municipalités, aux coopératives d'élec-
tricits et & 1'Hydro-Québec); x

Concession directe et gratuite dus ter-

res publiques, pour fins notamment de

quais ou jetées; (N.B. “terres publiques"
comprend les parties de 11t du fleuve
Saint-Laurent qui appartiennant ay Qué-

bec par droit de souveraineté) x

Réglement d'application de 1'article 2 de la Lot du régime
des eaux (A.C, 1792-76 du 19.05.1976, (1976Y G.D. 11, 3445)

Article 2

P

Loi du régime des eaux  _ e~
{S.R.Q. 1964, ch, 84) Article 2

Loi de 1'exoropriation
.(L.Q. 1673, ch. 38) Article 35

Loi de 1'expropriation
(L.Q. 1973, ch.2z38) Articles 74 et 35

Loi sur les biems culturels
(L.Q. 1972, ch. 19) Article 45

Loi du reaihe des eaux
(5.R.Q. 1964, ch. 84) Article 3

]

Loi des terres et foréts
{S.R.Q. 1964, ch, 92) Article § - 20
Article é,. alinga 2

I A 'v""‘y.) s

L.
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ORGANISHES * . JURIDICTIONS ' FONCTIONS : " . \OIS ET ARTICLES - v

. o ~

" Autorisation et de 1'emplacement €t - Loi du régime des eaux : ™
des plans et devis pour la construc- (S R Q. 1964, ch. 84) Article 6
tion de canaux, écluses, murs, chaus- Qg
sées, digues et auires travaux sembla< . . .
bles dans les cours d'eaux, devant >
servir au fonctionnement d'usines, :
moulins, manufactuies 2t machines C
lorsque ces ouvrages affectent la pro- . - -
priété publique ou'celle des tiers,
ou des droits publics ou privés; ox -

Autorisation préalable des plens et de- . - Lev du reglme des eaux
. vis relatifs 3 1a construction et au : (S.R.Q. 1964, ch. 84) Articles N et s. "
maintien de tout birragc. digue, chaus- ‘
sée, 6cluse, mur et autres ouvrages-des- . . .
tinés 3 retenmir les eaux; 0 , "

Réservation et appropriation de terres de - Loi des terres et fordts
. 12 Couronne (... dont le Tit cu fleuve) (s.R.Q. 195d ch. 92) Articles 20, 21 .
pour des fins publiques, comme des sites
de’ quais, jetées, jardins publics ou parcs,
des bassins de sédimentation des eaux van-
. nées, etc,,. N oo - ‘e ‘-

2 - Création de réserves &cologiques sur tout - Lof sur les réserves Gcologiques - .
. . . - territoire public; 2 0 (L.Q. 1974, ch, 29) Article 2
7 P A “ 6 -
. . iz .+ Autorisdtion de construire des routes et - Lot de 1a voirie o )
des ponts; o {S.R.Q. 1964, ch, 133) Art1c1e 16

Ordonner 1'étude de tout projet d'autorou- - Lot des autoroutes .
tes, 1a préparation de plans_et devis de (S,R.Q, 1964, ch. 138) Article 15 .
tout projet d'autoroutes, et la construce >

tion d'autoroutes; , ox ‘

.
» -
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ORGANISMES ° ’ JURIDICTIONS FONCTIONS " LOIS ET ARTICLES
-4 7/ Winistdre des-pichesses Concessfon des lits, et rives du’ fleuve Lo du régime des eaux : :
naturelles o '\ "I (domaine public) par verte, location (S.R.Q. 1964, ch. 84) Article 2
. Soios P ou permis d'occupatmn 0
) Elaboration de plang de mise Jen valeur Loi du ministere des richesses naturelles
des ressources . # o (5.R.Q. 1964, ch, 83) Article 2
. Réalisation de travaux et ouvrages Article 2 3
. (protection contre les inondations, <
' 1'érosfon et les glissements de ter-
} rain) en milieu hyd: 1m{e X - .
» ‘ “ » P -! 2,
. Extraction de graviers sur lgs terres ) Loi des mines - '
de la Couronne « ) X (L.Q. 1965, ch. 34) Article )29
[ - {Pariement) Autorisation lé€gisiative des conces- Loi du régime des eaux
- - sion de force hydraulique faisant par- {$-R.Q. 1964, ch. 84) Article 3
tie du domaine public, de plus de 300
,f chevaux au débit ordinaire de 6 mois ]
/ Ministare des—terres Concession des terris publiques }:ar ven- ) Loi des terres et foréts
-ot—fordts /- ' - - te, location ou permis d'ocgupation- (S.R.Q. 1964, ch. 92) Articles 20, 41, 42
L TR (et aussi r&vocation) - 0 .
Réservation des terres dc 1a Couronne Loi des terres et fordts E
pour des fins publiques (quais, jetées, - (S.R.Q. 1964, ch. 92) Articles 20 41 42
] parcs, Jardins publics, rampes de lancement) ox
: Application de la réserve des trois chatnes N '
{Disposition en propriétaire du lit et des
berges des cours d'eau) 0 sl
) Aménagement et conservatmn des terres Loi du minist2re des terres et forsts
] publiques ox (L.Q. 19724, ch. 26) Article 3

g WA T A ERST YRR
.
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ORGANTSMES ; JURIDICTIQﬂS - . . FOHCTiONS «LOIS £T ARTICLES ,
. /‘- . , L
_Constitution et gestior de réserves - Loi sur les réserves écologiques ST
) écologiques sur des terres publigues ] (L.Q. 1974, ch. 29) _
Conjointement aveé le ministdre des ri- - Lai du régim s eaux
chesses naturelles, gestion des aspects (S.R.Q. , ch, 84) Article 2
fonciers du milieu hydrique dyns te do- ~ ,
maine pudblic : Y 0 /,//' _
e > A}
s Ministdre des transports Construction, réparation et entretien” "L Lov du ministére des traﬁsports T
des routes ct ponts el pouvoir d'expro- (L.Q. 1972, ch. 58) Article 3
prier pour ces fins . b ~
. P & J
Aqef1oration_gg§/5¥sxémes de transports X " - Loi des «transparts

. —X= | . (L.Q. 1972, ch. 55) Article 3

-
-

2

Construction et réparation des voiles de

Loi de 13 voire

circulation et acquisit:on de, irmeubles (S.R.Q- 1964, ch. 133) Articles 16, 21, 23, 48, 77, 78,
- et servitudes (par achst ou evoropriation), 79, 91
déterminer la largeur, le pro“1l, le m- ’ s

veau, les matériacx et le mode de cons= -
truction des routes, ponts, chaussées$,

- remblafs, murs de protection, détourner
ou changer les cours d'cau traversant ou . .
longeant une route, ctc .; drainage des .
routes et ponts - y . s

Approbatfon de tous plins et devis pour - Loi des autoroutes

1a construction d'autoroutes at autorisa- N . (S.R.Q. 1964, ch. 134) Articles 15, 17
tion d'acqubrir les ifumeubles et autres

droits réels nécessaires X

Transport entre leos deux rives du fleuve, « Lol de 18 Socisté des traversiers du Québec
aménagement des installations utiles et - {L.Q. 1971,.¢ch, 65) Articles 3, 16
acquisition (achat-ou cxpropr:ation) da -

tous les immeybles nécessaire; | x

-
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ORGANISMES JURIDICTIONS : FONCTIONS LOIS ET ARTICLES
Autorisation de construétion et d ene - Loi des chemins de fer -
tretien de voies ferrfes 2 travers,’ (S.R.Q. 1964, ch. 290) Article 9 \
le lopg-ou sur les cours d'eau, aingi . '
- que T'@rection des quais nécessaires .

et dtiles \ ' ox : .

o~ - :

/ Ministare des affaires Désifgnation d'arrondissdments histori- - Loi sur les biens culturels
culturelles ques, ou naturels et réglementetion des (L.Q. 1972,,ch. 19} Articles 1, 45

travdux, ouvrages, projats el aciivités .

. : dans des zones (.\< 6tudes ¢’ impact) o

/ Fe du tourisme; de
1a chasse et de la péche

Gestion de la plche et de Ja chasse .

e

¢
- Lot du ministlre du tourisme, de la chasse et de la péche\
(S.R.Q. 1964, ch. 199) Article 2

) Etablissement de terrains pour la ré-
création ét le tourisme (camping,
pique-nique) o
Etablissement°de réserves de chasse et - Loi de la conservation de la faune :
pBche et réglementation des activifés, : {L.Q. 1969, ch. 58) Article 77
dans des réserves (sanctuaires d'oiscaux, s . - R
- fraybres & poissons) o v,
/Ofﬂce de planification Préparation de plans d'aménagement du s - Lol de 1'0‘.P.D.Q. ’> ‘
et de développement du territoire et coordination de 1'exécu- (L.Q. 1968, ch. 14) "Article 2
Québec /crd.a tion de ces plans {ex. couloir fluvial) ) .
St ’ N . ‘ ) B
Services-de—protection Approbation de tout plan directeur d'a- - R2glement d'application de 1'article 2 de 1a Lof du -.-
de )'environmement ménagement impliquant le )it et les régime des eaux (Aac. 1792-76 du 19.05.1976, {1978) , 7
P TV PR ., rives du fleuve 0 G.0. II, 3445) Article 2
BN S L e ,
,‘/l Rt i a3 IR "
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ORGANISKMES

JURIDICTIONS

FOXCTIONS

LOIS ET ARTICLES

o

Intervention pour 13 préservation de Ya
qualité de 1'environnement (intérdictior
de travaux, et plans d'acueduc 4t d'6goG%)

Etablissement de régerves pour fins ex-
périmentales {

1

v
-
+

- Loi de 1a qualité de 1'environnement
{L.Q. 1972, ch. 49) Articles 2 et s.

- Loi de 1'expropriation (L.Q. 1973, ch.38} Article 74
-~ Lof de la qualité de 1'environnement
(L.0. 1972, ch. 48) Article 2 (e)

~~ Winistdre de Y'agficulture,

v oA AL
-

Subventions aux corporations mynicipales
pour 1'exécution de travaux de drainige
et exécution de tels travaux

PrEts pour la réalisatfipn de tr-vaux de
drainage

- Lot du ministdre de 1'agriculture
(S.R.0 1864, ¢h,101) Articles 2 - 27

- Loy du crédit agricole (S.R.Q. 1964, ch. 108) Article 45
- Rdglement concernant la Loi du crédit agricole
(A.C. 2782 du 20.09.1972 (1972) G.0., 11, 8962)

— Ministere des affaires
muni¢cipales

Application de la Loi de 12 Société d'ha-
bitation du Québec

Administration et mise & ~xécutiop des lois
municipales, notamwent la Loi des cités

et villes et le Code munscipal (... sur-
veillance et assistance dos municipalités)

- Lol de la Société d'habitation de Québec
(L.0 1967, ch. 55) Article 79

- Loi du minist2re des affaires municipales . !
(S.R.Q. 1964, ch, 169) Article 2

¢) NIVEAU MUNICIPAL

Municipalités .

Pleine juridictfon sur Yes cours d'eau qui
tes bornent jusqu‘au milicu de ce cours
d'eau. Réglementation d'urbaniswpe (zonige,
? construction, lctissement); plan directeur
d'aménagement
f

- Code municipal - Article 16 (1); 392 et s,

DRI e —
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ORGANISMES

JURIDICTIONS

FONCTIONS

LOIS ET ARTICLES

£9

Pouvoir d'exproprier pour des fins mu-
nicipales (parcs, espacesverts, btases
plein-air, terrains dp jeux, etc...)

Pleine juridiction dans les timizes de

leur territoire (planidirecteur, zonage,
parcs, terrains de jey). Folice et pro-
tection des cours d'egu gqui les bornent

Construction d'ouvrages cn cours d'eau
(quais, jetées, murs, etc..) avec.auto-
risations (MRN et MTF} dans le cas du
fleuve

Pouvoirs spéciaug inclus dans la charte
{pouvoirs supplémentaires et dérpgatoires)

Article 787

Loi des cités et villes d
(S.R.Q. 1964, ch. 193) Articles 426, 429

Chartes :

Consefls de comté

Ju}idictfon territoxiale

Zonage et &laboration de plens directeurs
pour fins de comté (en particulie:r dans
le cas de cours d'eau dans le territoire
de comté)

e -

Loi de 1a division territorale
(5.R.Q. 1964, ch. 5) Article 13

Code municipal - article 422 °

‘
<

Commynautés vrbaines

Elaboration de schémas d'aménagement pour
leur territoire

. A

Loi de la communauté urbaine de Québec .
(L.Q. 1969, ch. 83)
Loi de la communauté urbaine de Montréal
(L.Q. 1969, ch. 84)

m
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ORGANISMES

JURIBICTIONS

FONCTIONS

LOIS ET ARTICLES

D) ORGANISMES PUBLILS ET
PARAPLBLICS

Commission hyqro-électriqﬁe
de Québec {Hydro-Québec)

}
Ouvrages pour la.production d'srergie
et expropriations 3§ ces fins (“'roits
d'expropriation, d'accds de paysage
pour production et transport djénerqie)

[y

Lot d'Hydro-Québec
(S.R.Q. 1964, ch. 86) Articles 29 et s.

3

Société Inter-Por: de
Québec

Aménagement d’'un coumplexe portuaire et
industrial et exprorriation 3} ces fins

Loi constituant 1a société inter-port de Québec

{L.Q. 1974, ch. 57) Articles 4, 5

Office des autoroutes du
Québee

Préparation des plans nt davis, cons-
truction, administratior et entretien
des autoroutes;acquis.tion de tous
irmeubles et autres drcits réels néces-
saires —

Lo des autoroutes
(S.R.Q. 1964, ch, 133) Articles 1§ - 17

Cormission municipale -
du Québec-

@

Tribunal d'appel en mat "re de nrotec-
tion de 1'environnerient . , entend

les appels d'ordonnznce ou de refus 4'au-
torisation du directeur des Services

de protection de 1'environnement)

Loi de la Comnission municipale
{S.R.Q. 1964, ch. 170) o

Loy de 12 qualité de 1'cenvironnement
(L.Q. 1972, ch. 49) Articles 96 et s,

Socitté d'habitation
du Quibec

Autorisation, préparation et r€alisa-

tion le cas échéant, do prograwmes de

rénovation municipale, de désiynation

de zones, de prograsmnes deo dégagement

de terrains, d'acquisition ¢t ¢'aména-
gement de terrains

Lof de la Soci6té d'habitation du Québee

e

(L.Q. 1967, ch. 55) Articles 27 et s.; 32 et s.; 66-c};
66-1); et 78-a) et b)

PR X i P N e
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ORGANISMES

JURIDICTIONS

FONCTIONS

LOIS ET ARTICLES

- ~

Conseil des parts nationaux

Propriété et administration des portsj
(Québec, Montréal, Trois-Rividres)

Etablissement d'une 1igne de dérarca-
tion sur la rive N .
Construction de quai$§ et sutres ins-
tallations portuaires et ccquisition
{achat, expropriation) des terrains
nécessaires :

-~ Loi concernant le conseil des ports nationaux
_ (S.R.Q. 1970,. ch, N-8) Articles 7, 10, 11, 12, 14

. .

59

Administration de la vofe
maritime du St-Laurent

Construction, entretfen el mise n
service d'une voie en eau profonoe
entke le port de Montréa) ct e lac
Erié, et acquérir les terrains re-
quis pour ces ouvrages (de gré 3 gré
ou par expTopr1ation).

~ Lo1 sur 1'admimistration de la voie maritime du
Saint-Laurent
(S.R.C. 1970, ¢h. S-1) Articles 4 et s.

.

£)

INDIVIDUS ET INDUSTRIES

Construction et aménagement des berges

Construction et aménagement dans le 17t
avec autorisation du MRN

X

Oroits ré&els (droit de propriété, servitudes, droit
d'usage, etc...)

- Code civil -
%

gl

X
JOORD IS S

N w«m ;!4»’3&-«1,\«“-’\
jgﬁhﬁﬁﬂﬁa

L

L

4

- Loi du régmme des eaux
. i5.R.Q. 1964, ch. 84) .
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Appendix V
¢

Provincial two-zoned floodplain land use system,
flood-proofing program, laws 54, 55 and 125, and list of municipal
land use regulations
‘J

-




Two-zoned floodplain land use system

Croquis L Territoire inondable

n 1 Zone A L 2one B. L \\ ]
2 ] R ‘l
)
Tres élovéd - ‘
M ' l Plaine _d'inondgation
Lt nabitued] ]
du cours
d'eau

(Source: Larouche, Min. de 1l'Environnement 1980)

[a%

W i oo ¢

I Rk,

T R S ke




e

A
A B oo

o

L

pretlh et

Caomaiat 'y |

(iamaaiagia ool 00

IARL

T

iy

T

~

. | (Source: La}'Ouche, Min. de 1'environnement 1980)

Two-zoned floodplain land use system

Les moyens 3 employer sont de deux ordres. En premier lieu,

on doit préparer une carte indiquant 1es<endro1ts ou\]e danger d' 1non-

Al e WU, e P - me\ e

dation est grand (zone A)* et ceux oD le danger d' 1nondat1on est moins
.- 4 Ar SRS AT\ RS Rt S
grand mais quand m2me réel (zone B)**. Le minist2re de 1'Environnement

RETAPS T N

travaille déja & la préparation de telles cartes et pourra les rendre

disponibles aux municipalités & mesure qu'elles seront complétées.

En deuxi2me lieu vient la réglementation. Les rdgles suivantes

sont proposées: -

a) les interdictions:

- aucun puits ou installation septique ne peut Etre installé
dans un terrjtoire sujet & inondation 3 cause des dangers
- de contamination;

- dans un territoire ol le danger d'inondation est élevé (zone
A)* aucun &difice public et aucun batiment ne peut &tre cons-
truit;

b) les contraintes particulidres: (

- les voies de conmumcatwn doivent &tre au-dessus de la cote
d’inondation;

* Zone A: zone généralement dé1imitée d& partir des critires suivantes:
1. période de récurrence d'environ 20 ans,
2. territaire sujet & une inondation soudaine,
3. niveau élevé de 1'inondation,
4, autres facteurs circonstanciés.

** Zone B: :zone ol le danger d'inondation est plus faible que dans la
zone A; elle est délimitée, d'un cOté, par la limite de la
" zone A et, de 1'autre cOté, par la 11m1te du territoire qui
serait couvert par une 1nondat1on dont la période de récur-
renceé est d'environ 100 ans.
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4.2 Objectifs visas

L'objectif d'une interventibn sur 1'implantation dans les plai-
nes inondables ‘est de minimiser les pertes tant individuelles que collec-
tives,,éjtpargner d une populatidn insécurité et danger en période d'inon-

dation et d’8viter aussi des situations ﬁos;ib]es d'insalubrité en ces

mémes périodes. -
A}
4.3 Mesures proposées
gﬁ;t:]?:_ Réseaux Voies de com-
tion sep- d'égouts munication Construction
tique
Dans un ter- Doivent Doivent Aucun &difice
ritoire ol g empécher Etre au- public ou
le danger Aucun le re- dessus de batiment ré&-
d'inondation - - foulement la cote sidentiel
est ELEVE d'inondation
Dans un ter- Doivent Daivent . Les construc-
ritoire ol emp&cher - gtre au- tions sous la
le danger Aucun le re- dessus de cote doivent
d'inondation foulement la cote &tre étanches
est MOINDRE ' d'inondation’ et sans ouver-
tures
. le rez-de-
- I chaussée doit
&tre au-des-~
sus de la cote
: -
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Provincial flood-proofing regulations
’ )
/’
1
Face & ses engagewznts, la position du' Gouvernemant du Québec est la
suivante: ) ‘

- DANS LA ZOME DE) GRANDS COCURAMTS, TOUTE COHSTRUCTION DOIT ETRE PROHIBEE;

- DANS LA Z20NE DtZ FAIBLES COURAMTS, SEULES LES COMSTRUCTIONS IMMUNISEES
PEUVENT ETRE AUTORISEES. . -

On entend par mesures d'immunisation les restrictions suivantes qui
s'zppliquent § toutes constructions résidentielles, commerciales ou indus-

trielles:

1”.- aucune ouverture (fenétire, soupirail, porte d'accés 3.un garage, etc.)
n'est permise sous la cote de la crue dite centenaire;

o _- . y

2 .- dans le cas de constiructions sans cave en béton, aucun plancher de rez-

de-chaussée ne doit &tre permis & un piveau inféricur 3 la cote dé 1a

crue dite centenaire;
. ) - ! &

[+ » . . - *
3°.- toute la surface externe de la partic verticale des fondations situyse
sous la cote dite cenienaire doit Btre couverte d'une membrane hydro-
1) - - - -
fuge 3 base d'asphalie-cezoutchouté d'unc épaisseur minimale de 1/16

de potce;
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le planch»r de 1o fondation doit étre cons‘truit avec une contre-dallc
de base (dalle de proprcté) dont la surfacc aura &t& recouverte dbune
membrane hydrofuge 3 base d'asphalte caoutchouté d'une épaisseur mini-
male de 1/16 dc pouce;

le béton utilisé pour 'ensemble de la fondation doit avolir wn résis-
tance en compression de 3 000 psi 3 7 jours et de 4 000 psi 3 28 jours;
les fondations en bloc de bston (ou l'f-qunva!ent) sont prohibses;

Ies fondations de bé&ton doivent avoir 1'armature nécessaire pour résis-
ter & la pression h)drostathue que provoquerait une crue dite cente-

naire;

/ -
e poids du batiment ou de la partie du bStiment doit &tre sup&rieur 3
la poussée hydrostatique exercée sur lui lors d'une crue;

le drain prmc:pal d'&vacustion doit &tre muni d'un clapet amti- retour;

chaque constructnon doit &tre €quipée d'une pompe d une capacité mini- ’
male d'évacuatlon de 2 000 gallons impérials par heure; (Cdl- SFTRUCTeH ’ o5

D'fﬂ'!—‘l/‘.» W X9
La construction de structures ou de palftles de structures situées sous
la cote pour un récurrence de 100 ans devra avoir été approuvée par un
membre de I'Ordre das Ingénieurs du Québec.

Ces mesures sont..la position actuelle du gouvernement du Québec. D'autre
modi fications peuvent survenir udtérieurement car nous nous interro-
geons présentement sur les différentes formes d'immunisation et Aautres.
mesures & prévilégier pour diminuer les dommages causés par les inon-

dations.
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NORMES SUGGEREES .
CONSTRUCTION ET REALISATION D'OUVRAGES SUR UN LOT
SITUE DANS UN TERKITOI RE_SUJET_ A THONDATION :
+

/

& -~ - -
- ZOME_DE_GRANDS COURANTS*

K}

L/

. Dans un territoire sujet 3 inondation et désigné "zone de grands cou-
rants”, TOUTE CONSTRUCTION DOIT ETRE PROHIBEE .. '

ZONE_DE FAIBLES COURANTS** + g

Dans un terviloire sujet 3 inondation et désigné “zone de faibles
courants”, SEUWLS LES CONSTRUCTIONS IMMUNISEES PEUVENT ETRE AUTORISEES.

On ertend par mesures d'inmunisation les restrictions suivantes qui
s'appliquent & toutes constructions résidentielles, comuerciales ou indus-
by fes, \ .

1. aucune ouverture {fendtri, woupirail, porte dYaccds 3 un garage, etc.)
n'est peimise sous o eote de la crue dite centenaire;
o
.- dans le cas de construction sans cave en béton, aucun plancher de rez-
de-chaussée ne doit &tre permis 4 un niveau inférieur 3 la cote de la
crye dite centenaire;

3
<

~
3 .- lowe ta surtace externe de la partie verticale Jdus fondations située
us b cote dite cenfenaire doit &tre couverte d'unc menbrane hydro-
fute a basc d'asphalte caoutchouté d'une @paisseur minimale de 1,6 mm;
4" .- 1e plancher de la fondation doit &tre construit avec une contre-dalle
de base (dalle de propretc) dont 1a surface aura 6té 1ecouverte d'une
membrane hydrofuge & base d'a u/f\m’:e caoutchouté d'une épaisseur mini-

male de 1,6 mm;
\

¢ o
> "lone de grands courants” signifie la zone qui s'étend depuis le rivage
Jusqu'd la ligne des eaux de la crue statistiquemeny susceptible de se
reproduire une fois tous lTes vingt ans, c’est-a-dire celle dont la pro-
babilité annuelle est de 5 pour cent. )

**  “Zone de faibles courants” signifie la zone qui s'étend depufs 1a Vimi-
te de 1a zone de grands coyrants Jjusqu'd la limite des eaux de la crue
statistiquement susceptible de se produire une fois a ‘tous-les cent
ans, c'est-a-dire celle dont la probabilité annuelle est de 1 pour
cent. .

E
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50,~ le béton utilisé pour 1'ensemble de la fondation doit avoir une rfsis-
- tance en compression de 143 k Pa & 7 jours et de 191 k Pa & 28 jours;
les fondations en bloc de béton (ou 1'équivalent) sont prohibees;

6°.- les fondations de b&ton doivent avoir )'armature nécessaire pour résis-
ter & 12 pression hydrostatique que provoquerait une crue dite cente-

naire;, *
° . ’\' 1
79.- 1'ensemble structure-fondation doit &tré suffisamment lourd pour résis-
_ter aux sous-pressions; '

8°.- le drain principal d'évacuati/o{doit 8tre muni d'un clapet anti-retour;

99 - chaque construction doft §tt)L équipée d'une pompe d'une capacité mini-
male d'évacuation de 151 l//,m,in (pour une résidence d'environ 8 m x

» 13 m); ~ . /\

10‘7’.-— 1a construction de stru;:tures ou de parties de structures situées sous
1a cote pour une récurrence de 100 ans devra avoir €té approuvée par
un membre de 1'Ordre des Inggnieurs du Québec.

PUITS, INSTALLATIONS SEPTIQUES, EGOUTS ~

o

La construction de puits ou d'installations septiques est interdite
dans les zones de grands courants et de faibles courants; tout réseau d“é-
gouts situé dans ces zones doit &tre congu de facon & Eviter le refoulement

en période de crue. , .

VOIES DE'COMMUNICATION ’ | | /

Dans les deux zones précitées, toute vote de communication doit gtre
au-dessus de la cote d'inondation. <
- ‘




Excerpt from amendments to.laws 54 and 55
Ministere des\Affairee Municii;lg 1978,

4- LE TERRITOIRE SUJET A INONDATION
) ”/(20\'9 ) Ve nie vl Peeh —c ‘ﬁu"j‘f ke

"393a. 1. La corporation de comté peut, par réglement: - MO

b) réglementer ou prohiber la division, la subdivision,
la construction ou certains ouvrages, compte tenu...
des dangers d'inondation....."

4.1 La situation : /% \ ’

Si le débordement saisounnier de certains cours d'eau n'a
pas empéché dés gens de s'établir dans la plaine inondable et
ne semblait pas incommoder outre mesure cette population, on
. observe toutefols depuis un certain temps une augmentation du
niveau des crues et aussl une augmentation des réclamations pour
dédommagement. Il est sans doute temps d'interveni; pour éviter
que d'autres personnes ne s'exposent par négligence ou par igno-

rance aux risques que représentent les 1inondations.

Les inondations sont d'abord dues 3_des causes naturelles
mais l'action de” 1'homme fait de plus en plus sentir son effet.
Le déboisement des bassins de d;ainage et le remplissage du
chenal d'8coulement de divers cours d'eau que provoquent cer-—
taines formes d'urbanisation ou d'exploitation des ressources
sont pour une bonne part responsables de cette augmentation du
niveau des crues. On ne peut prévoir de changement important 3
cette situation bien qu'un contrdle des débits de quelques cours

d'eau soit envisagé. La valeur des ouvrages de prévention est

d'ailleurs limité&e puisqu'il arrive que de tels ouvrages se
brisent ou blen ne suffisent pas 3 la tache dans des situations
vraiment exceptionnelles. L'expérience des Etats~Unis dans le
contrdle des inondations démontre justement que les dépenses de
prévention et les dommages causés par les inondations croissent.

parallélement.

.o .
Il y a donc lieu d'intervenir & 1'autre extr&mité du pro-

cessus c'est-3-dire en contrGlant l'implantation dans les plaines

d'inondation. En somme, 11 s'agit de préveﬁlr plutdt que de

guérir. Toutefols, si des travaux venalient modifier l1'&tendue

du territoire inondable, 1'oécupation pourra progressivement &tre

ajustée au fil des ans.



Si Lg\débordement saisonnier de certains cours d'eau n'a
pas enp@ché des gens de s'établir dams la plaine inondable et
ne semblait pas incommoder ougre mesure cette population, on
observe toutefols depuis un certain temps umne augmentation du
niveau des crues et aussi une aughentation des réclamations pour
dédommagement. Il est sans doute temps d'intervenir pour éviter
que d'autres personnes ne s'exposent par négligence ou par igno-

rance aux risques que représentent les inondations.

Les inondations sont d'abord dues i des causes naturelles
mais 1'action de 1'homme fait de plus en plus sentir son effet,.
Le déboisement des bassins de drainage et le remplissage du
chenal d'écoulement de divers cours d'eau que provoquent cer-
taines formes d'uﬂbanisation ou d'exploitation des ressources
.sont pour une bonije part responsables de cette augmentation du
niveau des crues. On ne peut prévoir de changement important a
cette situation bien qu'un contrdle des débits de quelques cours
d'eau soit envisagé. La valeur des ouvrages de prévention est
d'ailleurs limitée puisqu'il arrive que de tels ouvrages se
brisent ou bien ne suffisent pas 3 la tdche dans des situations
vraiment exceptionnelles. L'expérience des Etats-Unis dans le
contrdle des inondations démontre justement que les dépenses de
prévention et les dommages causé&s par les Iinondations croissent
parallélement.

-~

I1 y a donc lieu d'intervenir &8 l'autre extrémité du pro-
cessus c'est-3-dire en contrdlant 1'implantation dans les plaines
d'inondation. En somme, il s'agit de prévenir plutdt que de
guérir. Toutefols, si des travaux venaient modifier 1'étendue
du territoire “inondable, l'occupaQion pourra progressivement &tre

ajustée au f11l des ans.

4.% Objectifs visés

L'objectif d'une intervention sur 1'1mp1antation'dans les
plaines inondables est de minimiser les pertes tant individuel-
les que collectives, épargner 3 une population insécurité et

danger en période d'inondation et 4' eviter aussi des situations

possibles d'insalubrité en ces memes périodes.

e -27,5




4.3 Mesures proposées

- dans tout territoire sujet 2 inondation:
- aucun pulits ou installation septique
- les voies doivent 8tre au-dessus de la cote d'inondation
' = les réseaux d'égouts doivent empfcher le refoulement

-~ dans un territoire ol le danger d'inondation est élevé:
- aucun édifice public ou batiment résidentiel

~ dans un territoire ol le danger d'inondation est moindre:

-~ les constructions sous la cote doivent &tre étanches
et sans ouverturea '

- le rez—~de-chaussée doit &tre au-dessus de la cote

(S

Les moyens 2 employer sont de deux ordres. En premier lieu,

on doit préparer une carte indiquant les endroits ol le’ danger

d'inondation est grand (zone A) et ceux ol le danger d'inondation

est moins grand mais quand méme réel (zone B). Le ministdre des

Richesses naturelles travaille déja & la préparation de telles cartes

et pourra les rendre disponibles aux municipalités A mesure gu'ellea

{
serant complétées. )

En deuxidme lieu vient la réglementation. Les rdgles suivan-

tes sont proposées:

a) 1les_interdictions:

~ aucun puits ou installation septique ne peut &tre installé

dans un territoire sujet 2 inondation 3 cause des dangers de

contamination;

- dans un territoire ol le danger d'inondation est €levé (zone A*)

aucun édifice public et aucun bAtiment ne peut &tre
conastruit;

- ——- A -
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- les réseaux d'égouts doivent emplcher le refoulement

- dans un territoire ol le danger d'inondation est &levé:
- aucun édifice public ou bAtiment réasidentiel

- o ————

-~ dans un territoire oll le danger d'inondation est moindre: .
- les constmctiona sous la cote doivent &tre é&tanches

et sans ouverturesa
- le rez-de—chaussée doit 8tre au-dessus de la cote

|

Les moyens 2 employer sont de deux ordres. En premier lieu,
on doit préparer une carte indiquant les endroits od le danger
d'inondation est grand (zone A) et ceux od le danger d'in&ndation
est moins grand mais quand m&me réel (zone B). Le ministire des
Richesses naturelles travaille déja & la préparation de telles cartes
et pourra les rendre disponibles aux municipalités 2 mesure qu'elles

‘

seront complétées.’

En deuxidme lieu vient la réglementation. Lea rdgles suivan-

tes sont proposées:

a) les interdictions:

A

- aucun puits ou installation septique ne peut 8tre installé
dans un territoire sujet 2 inondation 2 cause des dangers de

contamination;

- dans un territoire ol le danger d'inondation est élevé (zone A*)
aucun édifice public et aucun batiment ne peut &tre

construit;
E 2 7&’ 4
S i
¥ *Zone A: .zone généralement délimitée A partir des critdres suivants-
1. période de récurrence d'environ 20 ans,

2. territoire sujet 2 une inondation soudaine,
3. niveau élevé de 1'inondation, .
4. autres facteurs circonstanciés.

A

o
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b) les contraintes particulidres: - \

- les voiesn de. comqnication doivent Etre au-dessus de la
cote d'inondation; .

- les réseaux d'égouts situés dans des territoires inonda- '
bles doivent 8tre construits pdur §viter le refoulement

et ainsi pouvoir fonctionner en toute circonstance;

~ dans les territoires ol le danger d'inondation est plus .
faible (zome B)*, les constructions sous la cote-d'inonda-
tion doivent &tre étanches, 8tre en mesure de résister A
la poussede du sol, & la pression hydrostatique de l'eaun A
son niveau maximum et ne pas avoir d'ouverture; le plan-
cher du rez—de—chaussée doit 8tre situé au-dessus de cette
cote d'inondation identifiée sur lea cartes préparées A -
cette fin., Avant d'entreprendre des travaux, une personne
aurait donc avantage 3 s'adresser A un spécialiste (ingénieur).

) : / c%

#Zone B: 2zome ol le danger d'inondation est plus faible que dans la
zone A; elle est délimitée, d'un c8té, par la limite de la
zone A et, de 1'autre c8té, par la limite du territoire qui

serait couvert par une inondation dont la période de récur—
rence est d'environ 100 ans.

Croquis K Territolre 1nondah{




et ainsi pouvoir fonctionner en toute circonatance;

— dans les territoires ol le danger d'inondation est Plus
faible (zome B)*, les constructions sous la cote d'inonda-
tion doivent &tre étanches, étre ¢n mesure de résister A
la poussée du sol, 2 la pression hydrostatique de l'eau d
son niveau maximum et ne pas avog.r d'ouverture; le plan-
cher du rez-de—chaussée doit &tre situé au-dessus de cetfe
cote d'inondation identifide sur les cartes préparées a
cette fin\. Avant d'entreprendre des travaux, une personne

aurait donc avantage A s'adresser A un spécialiste (ingénieur),

*Zone B: 2zone ol le danger d‘'inondation gst plus faible que dans la
zone A; elle est délinitée, d'un c8té, par la limite de la
zone A et, de 1l'autre c8té, par la limite du territoire qui
serait couvert par une inondation dont la période de récur-
rence est dfenviron 100 ans.

Croquis K Territolre inondable

Zone A | Zons B

Plaine d'inondatlon

1Ll| hnbnutq
du cours
d’eau

“

ot
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! Excerpts from law 125

4. LE TERRITOIRE SUJET A INONDATION

C LT 23
Loi 1252

“113. Le conseil d'une municipalité peut’adopter un r2glement de
zonage pour 1'ensemble ou partie de son territoire.

Ce r2glement peut contenir des dispositions portant sur
un ou plusieurs des objets suivants:

162 régir ou prohiber, par zone, la construction ou cer-
tains ouvrages, compte tenu ..., soit des dangers
d'inondation, ... , toute prohibition faite en vertu
du présent paragraphe pouvant &tre totale ou ne viser
3ue certaines catégories d'immeubles qu'il détermine;

> . a

- 115. Le conseil d'une municipa]i?é peut adopter un régiement
de lotissement pour 1'ensemble ou partie de son territoire.
— T T— \

‘Ce reglement de lotissement peut contenir des dispositions
sur un ou plusieurs de objets suivants:

42 régir ou prohiber, par zone, une opération cadastrale,

) compte tenu, ... , soit des dangers d'inondation, ... ,
toute prohibition faite en vertu du présent paragraphe
pouvant étre totale ou ne viser que certaines catégories
d'immeubles que détermine le r2glement; ..."

4.1 La situation

1

Si le débordement saisonnier de certains cours d'eau n'a pas
empéché des gens de s'6tablir dans la plaine inondable et ne devrait

pas incommoder outre mesurgycette population, on observe toutefois de-

TAEREE
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PROVINCE DE QUEBEC
VILCE DE LAVAL

REGLEMENT NUMERO L~4442
2

Tel que modifi€é par les réglements numérc;s
L-4723, L-4784, L-5235

concernant le lotissement et la construction
en territoire riverain et en territoire sujet
3 inondation dans la Ville de Laval.

SEANCE réguliére du Conseil de la Ville de Laval, teme le

3 juillet 1979 &4 8.02 heures, au lieu ordinaire des séances
dudit Conseil, conformément aux dispositions de la loi, et & lagquwelle assemblée
étaient présents les conseillers:

Pierre Aubry, membre du Roch Hébert

Comité Exécutif Richard Lagrois

Georges 2udet Jean-Louis Lembert, présideunc-
Irwin H. Bigman intérimire du Comité Executif
Ronald Bussey Yvon Lambert

Rayxond Clément Jean-Louis Mathleu

Achille Corbo Jacgueline Morin

Raymond Fortin, membre du James C. O'Brien

Comité Exécutif . Jacgues E. Renaud

Yves Gauthier Emilien Robichaud

Raymond Goyer Gilles Vaillancairt, membre du

Comité Exécutif

———w



. P

coof2

REGLEMENT NUMERO L-4442

ARTICLE 1-

Pour les fins du présent réglement, & moins que le contexte n'im-—
plique un sens différent, les temes utilisés ont la signification
donnée ci-aprés:

Cote d'inondation : niveau péodésique servant a dé-
finir la limite du territoire
sujet 3 inondation;

Lac ’ lac des Deux—Montagnes;

tout lot ad jacent & une riviére
ou wn lac swr un ou plusieurs
de ses cOtés; .

Lot riverain

Riviére : riviére des Prairies et riviére
des Mille-Iles;

Territoire riverain : territoire fomé de 1l'ensemble
des lots riwrains;

Territoire sujet & inondation : territoire en bordure d'une
riviére ou d'un lac s'étendant
depuis la riviére @ le lac
jusqu'd la ligne des eaux
. lorsqu'elle atteint wne cote
/ % ) d'inondation déterminée.

DISPOSITIONS GENERALES APPLICABLES AU TERRITOIRE RIVERAIN

ARTICLE 2-

ARTICLE '3-

¢

Outre les «dispositions des réglements en vigueur TOncernant la
congtruction ou toutes autres mti€éres, la superficie d'un lot
riverain doit &tre au minimum de deux mille (2,000) oRtres carr€s
81 1'un des services d'aqueduc ou d'égout est existant et de trois
mille (3,000) métres carrés lorsque ni les services d'agueduc et
d'égouts n'existent.

a

e

a) La profondeur minimum de toute cour ad jacente 3 une riviére ou
un lac doit €tre égale 4 la plus grande des deux dimensions
suivantes:

4
- quinze (15) mBtres
ou
-~ la hauteur du b3timent, jusqu'd un maximum de

quarante—cing (45) mitres. .

' N

b) La profondeur winimum de la cour avant doit €tre égale & 1la

oy

v h - . "
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niveau géodésique servant & dé-

Cote d'inondation

finir la limite du territoire
sujet 3 inondation;

lac des Deux-Montagnes;

Lac

¢

Lot riverain tout lot ad acent & une riviére

ou un lac swr uwn o plusieurs
de seg cdtés;

riviére des Prairies et riviére

Riviére :
= des Mille-Iles;
Territoire riverain : territolire fomé& de 1'ensemble
des lots riverains;
Territoire sujet 3 inondation : territoire 'en bordure d'ume

riviére o d'un lac s'étendant
depuis 1la riviére w@ le 1lac
jusqu'd la ligne des eaxx

2%4 lorsqu'elle atteint wne cote
's - . L.

d'inondation determinée.

DISPOSITIONS GENERALES APPLICABLES AU TERRITOIRE RIVERAIN

ARTICLE 2-

ARTICLE 3-

Outre les dispositions des réglemenrts en vigueur concernant la
construction ou toutes autres mtifres, la superficie d'wn 1lot
riverain doit €tre av minimum de deux mille (2,000) mBtres carrss
51 1'un des services d"agueduc ou d'égout est existant et de trois
mille (3,000) métres carrés lorsque ni les services d'aqueduc et
d'égouts n'existent.

-

-~

a) La p(&ﬁonﬂeur minimum de toute cour ad:pcente une riviére ou
un lac doit é€tre égale & la plus grande des deux dimensions

suivantes.

- quime (15) mdtres
. ou v
— la hauteur du b3atiment, jusqu'd un maximum de
quarante-clng (45) mdtres.
=
b) La profondeur minimum de la cour avant doit étre égale & 1la
plus grande des deux dimensions suivantes:

- cing (5) métres
ou

- 60% de la hauteur du batiment, jusqu'd un maximum de
vingt-cing (25) métres.

c) La profondeur minimum de toute cour latérale doit &tre &gale a
la plus grande des deux dimensions sulvantes:
— trois (3) mitres '

ou .
— 25% de la hauteur du bAtiment additionnfe de la projection

orthogonale de la profondeur du batiment sur la ligne
séparative de terrain.

Y i SRR S
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REGLEMENT NUMERO L~4442 ( / 0% ‘“\
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|
ARTICLE 4- Les dispositions des articles 2 et 3 ne s'appliquent pas aux lots

subdivisés ou construits avant 1l'entrée en vigueur dp présent ré-
glement. De plus,-~les dispositions des articles 2 et 3 ne

s'appliquent pas:

1) A uvne partie du lot 358 aux plam et livre de remvol offi-—
ciels de la paroisse cadastrale de St-Vincearde—Paul,
montrée en grisé sur le plan portant le numéro 3949 pré—-
paré par le Service d'Urbanisme de 1la Ville de Laval en
date du 13 décembre 1979, i la condition que la super—
ficie du terraim & batir soit d’an moins 939 mérres car—
rés+ (Régl. L-4723, en viguenr 80-04-11).

"2) A des parties du lot 13 aux plan et livre de remvol offi—
ciels de la paroisse cadastrale de St-Frangois—de—Sales,
monkrées en grisé sur le plan portant le numéro 4342 pré—
paré par le Sexvice d'urbanizme de la Ville de Laval en

~ date du 17 juillet 1981.°7
(Régl. L-5235, en vigueunxr 82-02-10).

DISPOSITIONS PARTICULIERES APPLICABLES AU TERRITOIRE SUJET A INONDATION

»

ARTICLE 5 Les plans préparés par le Ministére des Richesses Naturelles du
Ouibec et 1r Ministére d'Etat 3 1'Environnamernt du Canada, porcant
les signatures des Honorables Yves Bérubé du Québec et Len Mar—
chand du Canada en date du 11 mi 1978, 3 1'échelle 1 :10 000 et

¢ portant les numéros
31 H12 - 100-0101, 31 H 12 - 100-0102, 31 H 12 - 100-0103,
31 H 12 - 100-0202, 31 H 12 - 100-0203, 31 H 12 - 100-0302,
31 H 12 - 100-0303, 31 H 12 - 100-0304, 31 H 12 - 100-0403 et
> 31 H 12 - 100-0404 font partie intégrante du/ présent réglement.

ARTICLE 6- La zoeune d'inondation de la crue centenaire identifide sgur les
plans mentionnés 4 1l'article précédent désigne le territoire sujet
3 inondation aux fins d'application du présent réglement.

% ARTICLE 7- Outre les dispositions des réglements en vigueur concernant la
,construction ou toutes autres mtiéres, la superficie 4d’'un 1lot
“situé 3 1'intérieur du territoire sujet 3 inondation, em tout ou
en partie, doit tre au minimum de deux mille /(2,000) métres car-
rés si 1'un des services d'aqueduc ou d4'égout {est exi staat et de
trois mille (3,000) métres carrfs lorsque ni le§ services d'aqueduc
et d'égout n'existent.

ARTICLE 8- Les dispositions de 1l'article 7 ne s'appliquent pas aux lots sub-
divisés avant l'entrée en vigueur du présent réglement.-

ARTICLE 9- . A l'intérieur du territoire sujet & inondation dé€sign€é 3 1l'article
6, la construction de tout bAatiment et la réalisation de tout ou-
vrage doivent respecter les prescriptions suivantes:

.E ' |
———— " TR . a) __An e cave ni sous—-sol ne sont autorisés;
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1) A une partie’du lot 358 aux plam et livre de remvei offi-
ciels de 1la paroisse cadastrale de St-Vincenr-de—Paul,
nontrée en grisé sur le plan portant le numéro 3949 pré-
paré par le Service d'Urbanisme de la Ville de Laval en
date dn 13 décembre 1979, 3 la condition que la super—
ficle dn terrain 3 b3tir soit d’an moins 939 miétres car—
rés. (Régl. L-4723, en vigueur 80-054-11).

“2) A des parties du lot 13 auvx plam et livre de remvol offi—
clels de la paroisse cadastrrale de Sr-Frangois—de—Sales,

o~ montrées en grisé sur le plan portant le numéro 4342 pré-

paré par le Service d'que la Ville de Laval en
date du 17 juiller 1981.7
(Régl. L5235, en vigueur 82-02-10).

DISPOSITIONS PARTICULIERES APPLICABLES AU TERRITOIRE SUJET A INONDATION

1]

ARTICLE 5-

ARTICLE 6-

ARTICLE 7-

/

ARTICLE 8-

ARTICLE 9-

Les \1>1ans préparés par le Min/i}tére des Richesses Naturelles du
Ouibec et le Ministére d'Etat 3 1'Environaamert du Caunada, porcant
les signatures des Honorables Yves Bémbé du Québec et Len Mar-—
chand du Canada en date &u\ 11 mai 1978, & 1l'échelle 1 :10 000 et
portant les numéros ,

31 812 - 100-0101, 31 H 12 - 100-0102, 31 H 12 - 100-0103,

31 H12 - 100-0202, 31 H 12 - 1000203, 31 H 12 - 100-0302,

31 H12 - 100-0303, 31 H 12 - 100-0304, 31 H 12 — 100-0403 et

32 H 12 - 100-0404 font partie intégrante du présent réglement.

La zone d'inondation de la crue centenaire identifide saw les
plans mentionnés 3 1'article précédent désigne le territoire sujet
d inondation aux fins d'applicatiqn du présent réglement.

Outre les dispositions des réglements en vigueur concernant la
constructibn ou toutes autres mtiéres, la superficie d'un \1lot
situé 3 1'intérieur du territoire sujet a4 inondation, en tout ou
en partie, doit &tre au minimum de deux mille (2,000) métres car-
rés si 1'un des services d'aqueduc ou d'égout est exilstant et de
trois mille (3,000) métres carrés lorsque ni les services d'agueduc
et d'égout n'existent.

Les dispositicns de 1'article 7 ne s'appliquent pas aux lots sub-
divisés avant l'entrée en vigueur du présent réglement.

-

A 1'intérieur du territoire sujet 8 inondation désigné 3 1l'article
6, la construction de tout batiment et la réalisation de tout ou-
vrage doivent respecter les prescriptions suivantes:

3

a) Aucune cave ni sous—-sol ne sont autorisés;

b) toute structure ou partie de structure située sous la cote
d'inondation doit étre congue et construite de fagon &tanche,
confoménent aux exigences de la section 9.11 du Code du Bati-
ment du Québec;

¢) aucune cuverture n'est autoris€e sous la cote d'inondation;

8]

d) aucun vide sanitaire n'est autorisé sous la cote d'inondzztion;

e) aucune partie d'aucun plancher ne dolt se situer 3 moins de
solxante—quinze (75) centimétres au—-dessus de la cote d'inonda~

tion.

Jo...
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\ REGLEMENT NUMERO L—4442

ARTICLE 10~

ARTZCLE 1}~

i:e-préaerrt—rég-lement-cntmcrvigneur-suivan—é—ics-di-.rpoa-btim
die—3a~toi>

" Toute infraction i 1'une quelconque des dispositions du présent

réglement rend le contrevenant passible d'une amende minimom de
cent-cinquante dollars (150,00 $§) et n'excédant pas trols cents
dollars (300,00 $) et les frais et, i défaut de paliement de
1'amende et des frais dans le délali fixé, d'un emprisomnesent
n'excédant pas denx (2) mois, ledit emprisoomement devant cesaserx
dés le paiewent de 1'amende et des frais.

o .
Toute infraction contimue de 1'une quelconque des dispositioms du
présent réglement constituve jonr par jour une infractiom séparée.

Au surplus et sans préjudice anx denx premiers alimfas dn pxésent

article, la Ville de Laval consexrve tout autre recours pouvant lui
appartenir pour défaut d'accomplissement de l1l'une ou 1'avtre des
obligstions imposfes par le présent réglement. (Régl. L4784, en
vigueur B81-03-04).

Le présent raéglement entrera en viguenxr suvivant les dispositions
de 1a loi. (Régl. L-4784&, en vigueur 81-03-04).

. <
' ADOPIE
(signé) \ Ly
M. Lucien Palement, Maire. -
7
(signé)
. M. Jean-Mare Quevillon, Président du Conseil.
L4
(signé)
M. Ronald Bourcier, Greffier, ou
M. Robert Labelle, Greffier ad joint.
"‘ '



x ey hitqed

Deux Montagnes

DISPOSITIONS APPLICABLES
A TOUTES LES ZONES

(Suite)

4.23 Normes applicables
aux zones inondables

&

4,23.1 Identification des

y zones inondables Des zones inondables sont identifiées aux plans
. de zonage formant partie intégrale du présent
réglement. Pour chacune des zones, une cote
est donnée, fixant le niveau des hautes eaux
de récurrence décennale.

4.23.2 Usages prohibés Dans ‘toutes les zones inondables, les usages sui-
vants sont prohibés, gonobstant toute autre dis-
position du présent rédglement:

\ - cimetiéres d'autos
- cours de rebuts
- dépotoirs a ciel ouvert
4.23.3 Lots riverains Nonobstant toute autre d\spositioh du présent
(TT reéglement, tout lot riverain de la Rivi2re des

Mille-1les et du Lac des Deux-Montagnes devra
avoir: une superficie minimale de vingt mlle
(20,000') pieds carrés si aucun service d'égout
et d'aqueduc n'est en place et de quinze miile
(15,000') preds carrés si le lot est desservi

¢ par 1'un os 1'autre des deux services. Dans les
deux cas, le frontage minimal devra €tre de cent

> vingt-cing (125'") pieds’.

4.23.4 Normes de cons- Les dispositions du r2glement de construction 3
truction 1'égard des batisses situées dans les zones d'inon-
dation devront Etre respectées.

Page 61.
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4. DISPOSITIONS APPLICABLES
A TOUTES LES ZONES

(Suite)

4.5 Normes applicables

aux zones inondables

Identification des

4.5.1
zones inondables |
o QU vy
Lo 3 ‘\'\
4.5.2 Usages prohibés
I
4.5.3 Lots rivgrains
0,413
M " Ao ﬂ:\,. <
R bl\\\ <
P L
4.5.4 Normes de cons-
. truction
%

St. Eustache

(

Des zones %nondab]es sont identififes aux plan$
«de zonage formant partie intégrale du présent

réglement. —cote
ost-donpde, fi iveau-des—hautes—eaux
de—r8ecurrence—dé

Dans toutes les zones inondables, les usages sui-
vants sont prohibés, nonobstant toute autre dis-
position du présent réglement:

} cimetizres d'autos P

- cours de rebuts

‘« dépocloirs a ciel ouvert
Non&bstaﬂ%—%ea%e—aa%re—d+spes+%+eﬁ—du—préseP%~F€~

glemenrt—toutJotriverain-de Ja—=txidva des Mille-
e—minimale-da-15,000-

Hes—devra-avoir-une—superfied
pteds carrés et un frentage—mmum—de—l-zs—pa-eés

Les dispositions du réglement de construction a
1'6égard des batisses situées dans les zones d'inon-
dation devront &tre respectées.

-
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Le premier paragraphe de l'article 10.20 est
abrogé et remplacé par le suivant:

"Aucun bitiment destiné A 1'habitation ne doit
avoir une fagade principale de moins de 28 pieds
de largcur.”

[}

. ) .
L'article 10.22.1 est abrogé et remplacé par le
suivants: $

Aucun plancher de cave ou de sous-sol ne pourra
@tre construit 3 plus de deux (2') pieds sous

le niveau des hautes caux tel que défini & l'ar-
ticle 4.5.1 du réglemcnt de zonage et devra otre
muni d'unc pompe submersible, tout rez-de-ch.us-
s¢c drvra 2tre 3 au moins deux (2') pieds plus
haut que ce niveau des hautes eaux. 11 est dé-
fendu de déverser les eaux ainsi pompées dans
1'€gout donestique.

Mevme oo bre o LALIment gquy est située p Ll
by que la coute dos hautes eaux pour la zonc 1non-
dable tel que défini peor-le réglement de zonage
nc peut scivir d'habitation,

)
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. Rividre des Mille-1les
\r ( Yille de Boisbriand

Cofes en mdtres en fronﬁ de 13 ville de Botsbriand

Numéro ’ 10 ans crue 1974
. Section . " n
L P 22,2) . 22,66
WK ke —
Hect o 6 Wb 2 22,21 22,66
L Hees—3 22,22 22,66
E’T‘T'“ DCHAI ™y 22,24 1§ © 22,66
oS L b i, —
ukego-Forume 5 22,85 535 23,00 ]f-."'
b 6 22,46 B0
2 iy 1 22,48 23,02
‘f}'"“m’ 8 22,57 23,11
te BoBigl — .

C v mlelts 9 22,60 23,14
1’/ 10 22,62 23,16
[{ 8 ——

Lery n 22,63 23,18
enf L ——
e avile 12 22,64 23,19

fl brﬁt oe Jmluiea H?.;'z.f

by

100 ans
[ Pn.

23,00 KA
23,00 54
23,00 BAL
23,00 14,
.8 1,05 €
23.35 1.04
23,3 4]

" 23,38 '1[..1A
7343 1 .81 K
23,28 11.63
23,51 T.1H
23,53 11.70
23,55 1.2
23,56 1130

- - -
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4.5.2.10 Logements dans les sous-sols

Les logements dans les sous-sols sont permis
dans les zones d'application.

4.5,2.11 Territoire inondable -

Vans les zones d'application, la construction de
bdtiments et la réalisation de tout ouvrage est
sounise aux dispositions suivantes:

4.5.2.11.1 Toute nouvelle rue doit étre
construite au-dessus de la cote
a'inondatton centenaifre, telle
qu'indiquée au plan de zonage:

4.5,2,11.2 Le sommet des puits et les éléments
gpurateurs des installations ’
septiques sont interdits sous la
cote centenaire.

4,5.2.11.3 Tout nouveau réseau d'égouts doit
étre congu de fagon & éviter le
refoulement en période de crue.

. 4.5.2.11.4 Aucune ouverture, fenétre, soupi-
ravl, porte d'accés n'est permise
Sous la cote d'inondation
centenaire. ¢

4,5.2.11.9 Aucun plancner de rez-de-chaussée
n'est perms @ un nilseau Inférie.r a
trente centimétres (3U) au-gessus ce
la cote centenaire. A

4.6.2.11.6 Aucun plancher de cave ou sous-sol
n'est perms 4 un mveau iInférieur 3
12 cote d'inondation centenaire.

4.5.2.11.7 Aucun plancher de vide sanitaire
n'est permis & un niveau inférteur &
un (1) métre au-cessous de la cote

centenaire.
\

. A

N
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Boisbriand

4.5.2.11.8 Toute la surface externe de la par-
tie verticale des fondations située
sous la cote d'inondation doit B8tre
couverte d'une memorane hydrqfuge 4
pase d'asphalte caoutchouté d'une
épaisseur minimale de seyze
millimétres (16).

4.5.2.11.9 Le plancher de 1la fondation doit
étre construit avec un contre-dalle
de base (dalle de propreté) dont le
surface est recouverte d'une
membrane hydrofuge & base d'asphalte
caoutchouté d'une é&paisseur minimale
de seize millinétres (16).

. 4.5.2.11.10 Le béton utilisé pour 1'ensemble de
la fondation doit avoir une résistan-
ce en compression de vingt mégapas-
cal (20 mpa) & sept jours et de
vingt- cing mégapascal (25 mpa) &

vingt-huit (28) jours; les
fondations en bloc de beton sont
pronibées. .

4.5.2.11.11 Les fondations et la dalle de b3ton
doyvent avolr l'armature nécessaire
. pour résister @ la pression hydros-
tatigue que provoquerait une crue
dite centenaire.

. MY s e~ R - . . e aw et~ ay S Am e eI

4.5.2.11.12 Le drain principal d'évacuation doit
8tre mu@l d'un clapet anti-retour.

4.5.2.11.13 Chaque construction devrait &tre
équipée d'une pompe d'une capacité
minimale d'évacuation de neuf mille
litres (9 000) par heure.

-
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4.5.2.12.2

4,5.2.12.3

Il

F 2 S S iy

©

—-o

Boisbriand —~—

¥ 2

Narmes de Protectfon de 1'Environne-

T T Y B il s L I P

ment

Toutes les éxploitations aygricoles
doivent &atre en conformité avec les
normes et réglements de 1'autorité
provinciale concernée notamment la
Loi sur la qualité de |1‘'Environne-
ment (L.R.Q. 1977, Chapitre (2) du
ministére de 1‘Environnement,

De plus tous les travaux de détour-
nement, de modification ou de rem-
plissage d'un cours d'eau ou d'un
marais sont interdits & moins d'étre
accompagnés d'une autorisation de
1'autorité provinciale concernée.

Hormes de lotissement

UDans les zones Agriculture (A), le
frontage minimal du terrain doit
gtre de soixante (60) métres et la
profongeur de quaranteicing  (45)
métres. La superficie minmimale doit
gtre de quatre {4) hectares, sauf
les terrains adjacents 4 un chemin
public existant lors de 1'entrée en
vigueur du présent réglement, ou la
superficia minimale est réduite 3.
trois mille métres (3 000) carrés,
le frontage minimal & dix-sept (17)
métres et la profondeur mnimale §
trente (30) métres.

4,5.2.13 Di'spositidns particuliéres pour les construc-

tions en bordure d'un lac ou d'un cours d'eau

4,5.2.13.1

Rt it D dRc s TR

Marge minimale entre tout batiment
et la Tligne naturelle des nautes
eaux d'un lac au un cours d'eau

4-119
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4.5.2.13.2
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‘Pes- T letrant-2s <2t . ne . 2olven. _pas

Boisbriand

&>

Aucune construction avec fondation,
ne peut &tre &2arfiée, & 1'axcention
des ygarages pour yacnts et gquals, en
ce¢a de dix (10) nétres de la Tigne
naturelle des hautes eaux d'un lac
ou d'un cours d'edu.

Les garages pour yachts ayant acces
4 un lac ou un cours d'eau ne doi-
vent pas quant & eux etre situds 3
plus d'un métre (i1nquante centime-
tres (1,50) de la ligne naturelle
des hautes eaux en direction des
terrains,

Constructions autorisées sur la rive
d'uyn Tac ou 4 un ¢Cours Ja'eav

Sur la rive d'un lac ou d'un cadrs
d'eau d'une largeur minimale de dix
métres (10), seuls sont autorisés
les  garages pour  yachts, les
constructions sans fondation et les
quats. Les garages pour yachts dor-
vent cepende¢nt dtre Construlfts sur
priot1s, sur pleux ou sur plate-for-
géner Ja lipre circulation de 1'eau:
Seuls les quais flottants ou sur
caissons ou prlotis et qul ne
transforment pas la nature de la
rive du lac ou du cours d'eau, sont
autorisés.

S

>

-y
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4.5.2.13.3

4.5.2.13.4

S I S I T I

Boisbriand

Recouvrement vegetal de la rive

naturelle d'un Jlac ou a'un cours

d'eau

La rive. naturelle d'un lac ou d'un
cours d'eau d'une largeur minimale
de dix (1U) métres dort &tre conser-
vée boisée ou recouverte d'arbustes
naturels sur une longueur d'un moins
solxante pour cent (60%) de la ligne
du lot borné par le lac ou le cours
d'eau.

Les aménagements et ouvrages sur la
rive d'un lac ou d'un cours da'eay
doivent é&tre congus et realisés de
fagon d respecter |'état et l'aspect
naturel des lieux et ae fagon & ne
pas nuire & |'écoulement naturel Cdes
eaux, n1  créer de foyer de

pollution.

Protection de 1 'environnement

Tous les  travaux relatifs a
| 'excavation, dragage, remplayage,
détournement, modification ou
remplissage d‘un laC, d'un  COurs
d'eau ou d'un marals sont interdits
d moins d'étre accompagnés a'une
autorisation de Mautorits
provinciale concernée,

P P PR O,

J
4.5.2.14 Parcs de maisons mobiles «
4.5.2.14.1 Champ d'application

Toute mairson mobile servant de rési-
dence permanente dovt 8tre située et
aménagée & 1'intérieur d'une zone ré-
servée & cette fin, (Résidence R-4).

4-121
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d'un é€¢ifice doivent
t-d'cgovt—et d”’ zoveduc,
er.pes d'acces et cdes

) éL{JAO%**%f. ronnanie-

f’/j;: t p2s €tre a plus ce
~\J o . } v2riation dans
‘u-terrassement-des

~—~#‘_///f* it - pa2s Etre~plus
ire ~(4) pieds.

5.5.7 s'appliquent
'intérieur des
---.- sventifiés 2u plan
- - r-+ +e-2€1lre 1" guvil svat le ruméro du s<ecteur.

5.3.7.1 Toute voie de communication ou route doit &tre
construite au-dessus de la cote d'inondation centenaire.

5.3.7.2 La construction de puits ou d'installations septiques
est interdite.

5.3.7.3 Tout ré&seau d'Bgouts doit étre congu de fagon 3 éviter
le refoulement en période de crue.

5.3.7.4 Aucune ouverture, fen€tre, soupirail, porte d'accés, n'est
permise sur le territoire situé sous la cote d'inondation
centenaire.

5.3.7.5 ,1e plancher de rez~de-chaussée doit €tre au moins
1,25 pieds plus &levé gue la cote d'inondation centenaire.

5.3.7.6 Toute la surface externe de la partie verticale des
fondations situfe sous la cote d'inondation doit étre
couverte d'une membrane--hydrofuge-d base Jd'esphalte "~ ~77°
caoutchouté d'une épaisseur minimale de seize millimétres
(16) .

5.3.7.7 Le plancher de la fondation doit &tre construit avec un
contre—-dalle de. base (dalle de propret&) dont la surface
est recouverte d'une membrane hydrofuge & base d'asphalte
- - <caoutchout€ d'une é€paisseur minimale de seize millimétres
(16) .

5.3.7.8 Le bEton utilis& pour 1'ensemble de la fandation doit avoir
une résistance en compression de vingt mille sept cents
kilopascals (28 700) & sept jours et de vingt—sept mille
sixcents (27 600) kilopascals & vingt-huit (28) 'jours; les
fandations en bloc de béton sont prohibé&es.

-t ot —
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= - - <caoutchout& 4'une Epaisseur minimale de seize millimdtres

A Rosemere
157.

PXc-=r principeal .-

le play,cher principal et Je terressement d'un Ecifice doivent
se coniormer 2vx criiéres ¢e_raccordementi-d’ cgout—et 8*zgueduc
oes penies maximales et minimales,. des yzrnpes .d a3cceds et .des M
Telaijons .GuTterra2in.d 12 propriété ‘environnante- .

En général, le-plzncher principal ne doit pa2s etre EJﬁ]usrde
22772 (4) pieds du piveawv -de 1a rue. La varistion éans‘
les 3§§v§tion§ @u p]ancherxﬁfincipal-et_du=1errzséement'dé§
rop;:etes:vonsrnes:suﬁ_la:méme—rue«ne-663f-pas-étTe—p1vs
iozpente—de- 1a Tue, plus ow moins qvatre-(d)‘pjed§:p'
Territoire inondable. - N A
. & L.
Les - dispositions-des articles_5.3.7.1 3 &. ls'gppl
2 12 consiruction de b3timents situvés 3 1'iniérieur Ges
secievrs -inongdables. Ces secteurs somt ideniifiés au plan

ae zonzge par-la-lettre "i" guil svii le numéro-du cecteur.

<
iguent

b

5.3.7.1 Toute voie de communication ou route doit &tre ~~ =
construite au-dessus de la cote d'inondation centenaire.

5.3.7.2 La construction de puits ou d'installations éeptiques
est interdite. )

5.3.7.3 Tout réseau d'égouts doit étre congu de fagon A EBviter
le refoulement en période de crue.

5.3.7.4 Aucune ouverture, fenétre, soupirail, porte d'accés, n'est
permise sur le territoire situé sous la cote d'inondation

centenaire.

5.3.7.5 1Le plancher de rez-de-chaussée doit étre au mOAirns
~ 1,25 pieds plus &levé gue la cote d'inondation centenaire.

75.3.7.6 Toute la spurface externe de la partie verticale des
fondations située sous la cote d'inondation doit étre

couverte d'une membrane hydrcfuge .2-base-d’asphalte
" caoutchout& d'une &paisseur minimale de seize millimétres i
(16). |

5.3.7.7 Le plancher de la fondation doit &tre construit avec un
contre—-dalle de base (dalle de propreté) dont la surface
est recouverte d'une membrane hydrofuge 3@ base d'asphalte

[P

(16).

5.3.7.8 Ie béton utilisé pour l'ensemble de la faondation doit avoir
une résistance en compression de vingt millé sept cents
kilopascals (20 700) a sept jours.et de vingt-sept mille
six cents (27 600) kilopascals & vingt-huit (28) jours; 1les
fondations en bloc de b&ton sont prohibges.

4 .
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5.3.7.9 Les fondations de bé&ton doivent avoir l'armature nécessai-
re pour résister a la pre551on hydrostatigue que provo-
guerait une crue dite centenaire.

5.3.7.10 Le drain principal d'é&vacuation doit &tre muni d'un
clapet anti-retour.

5.3.7.11 Chaque construction doit étre Equip&e d'une pompe d'une
capacité minimale d'é&vacuation de neuf mille litres (9 000)
par heure.

Pour fins du présent article, la cote d'inondation centenaire pour

&13 ville de Rosemere est fix&ée 3 73.75 pieds. .

5.3.7.li Dispositifs particuvliers - - \\“

- Tout propriétaire d4'immeuble doit installer une
souvpape (e retenue sur les branchements horizontaux
recevant les eaux usées de tovul les appareils situés
su Tez-de-chavssée. 11 qgoit de plus installer une
vanne d'arrét sur le branchement collecteur
Tecevant les eaux wusées de tous les appareils B

. installés éans 1le sous—soliet la cave. ‘

La cave cu le sous-c0l de tout b3timent doit avoilr
une fosse dans lnquellc se trouve une pompe submer-
sible pouvant faire &vicuer 1'eav pouvant s 1nf11—
trer dans. 1la cave ou le sous-2ol. )
.z * -
5.3.8 TJous les branchements horizontaux recevant les eaux _
vsées de tous les appareils dans les caves et les
sous-s0ls des maisons .et immeubles doivent Etre munis
d'une soupape de Teitenue approuvés par le Bureau
Provincial d'Jnspect1on de pIOMbeIJe

.5}3,9 Tout pr0pr1éta1re dé51rant falre un raccordement 3 1‘'&gout -
sanitaire. Qm,,pl.uVLal- et- a-1’ agueduc~ éo:t* obtenir=<n~""" T 77
certificat de 1l'inspecteur en batlment//// .

5.4. ENTRETIEN DES BATIMENTS

5.4.1 Tout batiment doit étre tenu dans un bon &tat.

5.4.1.1 La peinture et les teintures doivent &tre uniformes.
Toute teinture ou peinture &caillée doit &tre rempla—
cée.

5.4.1.2 Tout matériel pourri ou désagr&g& qui a perdu son
apparence et ses propriét&s initias®es d01t Etre
remplacé.
5.4.1.3 Les corniches, les gouttigres, les fenetres et les
. portes doivent &tre plus particuli&rement surveill8es
et «r€parées. '

5.4.2. Tout propriftaire qui n&glige l'entretien et n'effectue
pas les rénovations ou ré€parations nécessaires contre-
vient au pré&sent ré&glement et est jpassible des sanctions
pPrévues au chapitre 1.4 du pré&sent ré&glement

hd
,
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REPARTITION EN ZONES ET SECTEURS

»

Répartition en zones

Pour les fins de la reglementation des usages, la municipalité
est répartie en zones ci-aprds Enumérées, apparaissant au plan
de zonage et identifiées par les lettres d'appellation ci-
indiquées.

Chaque zone est qualifiée des utilisations dominantes. Ces
vocations n'indiquent pas nécessairement que seuls ces
groupes d'usages sont permis dans ce secteur.

ZONES . VOCATIONS

HU Habitation faible densité

HM Habitation moyenne densité

HF Habitation forte densité

HX Habitation indé&terminée

C Commerce ;
Q Commerce et habitation intégrés /
I Industrie

A Agricul ture

P Communautaire .

Répartition en secteurs de votation

Pour les fins de votation, les zones sont subdivisées en
secteurs identifi1és par ur ou des chiffres placés a la suite
des lettres d'appellation de @one et délimitées sur un plan dit
"plan de zonage". Ce plan de zonage ainsi que les symboles

et autres indications y figurant, authentifiés sous la signature

e r e e ek s Ut B @b UG re £l 2, « Sent-—parties intbgrantede co . r2glomeRt., v e o

EN

4.1.3

4.1.3.1

a toutes fins que de droit.

Régles d'interprétation du plan de zonage

La délimitation, sur le plan de zonage, des secteurs ou des
zones, est faite a 1'aide de tracés identifiés dans la
1égende du plan et dont la localisation est déterminée par
les régles suivantes:

\

Les limites des secteurs coincident avec les lignes suivantes:

-1'axe cu le prolongement de 1'axe des rues et voies piétonnidres
existantes, homologuées ou proposées; -

-1'axe des cours d'eau;

-1'axe des emprises des utilités publiques.
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{ 4.2.6 Le groupe communautaire

Son;: de ce groupe, les usages publics et semi-publics.

4.2.6.1 " Communautadire 1
Sont de cet usage:

4.2.6.1.1 Les parcs et les terrains de jeux publics.

4.2.6.1.2 Les espaces libres prévues 3 1‘'article 6.3.1

4.2.6.1.3 Les espaces réservés 8 la transmission et distribution
des services d'utilités publiques

4.2.6.1.4 Les propriétés municipales

4.2.6.2 Communautaire 2 .
Sont de cet usage, ceux qui impliquent, comme principales
activités, 1'éducation, les loisirs et les activités
culturelles de nature communautaire au palier de 1'unite
de voisinaga. .

h Sont de cet usage: k

4.2.6.2.1 Biblioth2ques municipales

4.2.6.2.2 Centres communautaires )

4.2.6.2.3 Centres de loisirs

4.2.6.2.4 Ecoles é&lémentaires

cemTeet e "‘*““‘4."2‘.'6'.'2fs*““"“"ﬁi‘s'éé'g TSR VLl Y WAl e ot o Ky ML @ AN et a e s e e el e e,

4.2.6.2.6 Parcs et terrains de jeux publics.

4.2.6.2.7 Garderies

4.2.6.3 Communautaire 3
Sont de cet usage, ceux qui impliquent, comme principales
activités, 1'éducation, les loisirs et les activités
culturelles de nature communautaire desservant-'ensemble
de la communauté. '
Sont de cet usage:

4.2.6.3.1 Foyers -

& 4.2.6.3.2 HOpitaux '
4.2.6.3.3 Hospices




4.2.6.3.

w

4.2.6.3.
4.2.6.
4.2.6.3.

W W W W
W O ~N OO0 n »

4.2.6.
4.2.6.3.

w

4.2.6.3.10 °
4.2.6.3.11
4.2.6.3.12
4.2.6.3.13

_ '4.2.6.3.14

( © 4.2.6.4

- 4, '.Z‘ '6.44; bL - AL Ty -
4.2.6.4.2

R B Ll

4.2.6.4.3
4.2.6.4.4

Lorraine
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Institutions religieuses en général
Maisons de retraice, de convalescénce. de repos
Monasteres

Noviciqts

Orphelinats

Sanatoriums

Séminaires

Universités

Maisons d'enseignement

Edifices du culte

R&sidences de professeurs

Communautaire 4

Sont de cet usage, ceux de nature semi-publique, qui desservent,
1'ensembie de 1a communauté.

Sont de cet usage:

53 g 11 1 Y-S UV S e
,

Clubs nautiques avec leurs installations auxiliaires
et leurs services.connexes

Cimetidres

Golfs publics et privés.

o m—
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(361) 4.5.2.8
(15-03-80)

4.5.2.9

FR R P P fOep Ve e .

4.5.2.10

) 4.5.2. 11

i}
§ 4.5.2.12

Secteur indéterminé (HX)

Dans les zones d'application, les propriétaires
déjd etablis peuvent continuer leur occupation
et usage, méme agrandir, rénaver ou restaurer a
}'intérieur des limites de leur terrain, sujet
i toutes les dispositions du présent réglement.

La hauteur maximale est alors limitée 3 trois
(3) eétages et les marges mimmales doivent
correspondre a. _
- marge de recul: vingt-cing (25) pieds

- marge latérale: six pieds et demy (6.5)

- total des deux latérales. quinze (15) pieds

- marge arriére: vingt-cing (25) pieds

Cependant aucune nouvelle construction ne peut
gtre mplantée sur des terrains vacants a
l'intérieur de ce sectesr ad moins qu'un plan de
lotissement ne sOit soumis et approuvé par le
Consetl conformément aux !'articles 3.1.1 et
3.1.2.7

Marges latérales - -sbles  1ans  certaires
zones

fans Jes zon‘es d*appliciz on, 13 rarge latérale
mmmale peut etre réduize d quatre (4) pieds
Jugquecent, 51 . ce . sur | laitir:zl, ne ,comperie. ni.
fenétre, m ouverture. Dans ce cas, le total
des deux (2) marges laiérales minimales est de
trerze (13) pieds.

Marge arriere applicable dans certaines rones

Dans les zones d’application, la marge arriére
mintmale peut étre réduite 3 quinze (15) pieds.

Logements dans les sous-sols

Les logements dans les sous-sols sont permis
dans les rones d'application. I[1s dotvent
toutefois avoir un hauteur mmmale de sept
pleds et demi (7)) exenpts de toute obstruction
du z\;ancher au plafond. .

Territoire 1nondable

Dans les zones d'application, la construction
de bitiments et la réalysajion de tout ouvrage

est souwmise aux disposnlonS/sﬁ\mCes:

Bnis des Filion

Ch s A e

)

4-78



Bois des Filion

4.5.2 12.1 Taste wvo'e de commnication doit
étre construite au-dessus ce la cote
a'iondation centenaire telle qu'in-
d!..e¢ au pnlan de zonage que 1'on
retrouve 3 |'3nnexe “Al".

4.5 2.12.2 La zonstruction de puits ou d'irscal-
122 ns sepirjues esT interdite.

4.5.2.12.3 Tout réseau d'dqouts doit Btre congu
de *3;on a eviter le refoulement en
per ode de crue.

F-
.

wn
~
—
o

4 Aucune ouverture, fenétre, soupipi-
) ra’, porte d'accés n'est permise
sur le territolre situé sous la cote
d'1rondation centenaire telle gqu'in-
d1,.2e au plan de zonage.

4.5.2.12.5 Aucun plancher de rez-de-chaussé ne
dotr: etre pexmis & un niveau infé-
r1es~ 3 la cote d'vnondation cente-

a1 -e. ')__'l \.')/Tf\ .

4.5.2.12.6 Tcute la surface externe de la par-
« tre ymrticale des fondations situyde
Sus 12 cote d'tnondation dott eatre
c-..erte 3'une membrane hydrofuge a
& 212 d'sschalre  caouichouté  d'une
22 iseur ninimale Je yn sefziéme

(1/'5) de pouce.

w

- . cAay- eme m - i
——— T £ Y AT FA At £ et ey ot e At g METERIN T P P Y T v o SA v, wgf L~ A i

TEICAY Le T SYancher “de 13 “fondation doit

eétre construit avec ume contre-dalle
) de dasa (calle de propreté) dont la
surface est recouverte d'une membra-
ne hydrofuge i base d*asphalte caout-
chouté d'une Eépaissseur minimale de
un seiziéme (1/16) de pouce.

, 4.5.2.12.8 Le béton utilisé pour |'ensemble de
1a fondation doit avoir une résistan-
ce en compression de trois wmille
(3,000) (psi) & sept (7) jours et de

1 quatre mille (4,000) (psi} & vingt-
huit (28) jJours; les fondations en
bloc de béton sont prohibées.

4.5.2.12.9 Les fondations de béton doivent

- ava'r 1'armature nécessaire pour ré-
\ sister 3 13 pression hydrostatique
que provoquerait une crue dite cen-

ceniire. N
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4.5.2.12.10 L3 drarn principal d'évacuation
dott étre rnum d'un clapet anti-
retour.
-~
(361) 4.5.2.12.11  Chague coastruction devrait etre
{15-03-70 équipee d'une pompe d'une capaci-
té minimale d°@vacuation de deux
mtile (2,000) callons 1mperiaux
par heure.
4 5.3 Usages particuliers
- Les usages sutlvants sint pron.bes dans te.tes les zones
et,cec' n0onebstant tout 1nterpraiazion 4': tres clauses
du présent reglemert, sauf la-c..e leur 2férance est
specifiquenent nent.cnnee dans . rille :es usages el
v nornes & l'article “Usages s,.2.1°1cuenment permis”, en
regard d'un secteur dcrne.  In _',s de resoecter toutes
1es d1sposit ons prevus pour o, articles dy réglenent
s'aopt1.uanrt aux toaes cans Yes o'las 1, sont situes,
. Ce5 uSdGus pertilui'ers J39'.2nt o slute "2 _adx dispo-
sitions de la presente sect'or, ‘es-.els _revalent sur —
togl Latee ¢ oLpns tolm dL L doast en oces e

contradictt yn,

L85 JS2 e vt ery LTt

- les rdusiries extrict.ves

AV £ O Y A E P 1 o o e Pk N3 W - mre an y cwn o) 222 BC TSI RS SOR AT LI e d s ot 1 st o cBaraite Tyt S maamh ave

- les ma'39ns nob.les

4.5.3.1 MNorres et critéres d'a Ins.event e: d'exploita-
. tion ces terrains de caems'ng

Aucun terrain de camping et/oy caravaning ne
peut 8tre aménagé, transformé, agrandi et/ou
exploité 3 moins de se conformer aux normes et
critéres d'aménagement et d'explditation des
dispositions interprétosives de 13 Lol de
1'Hotellerie et de ses réglements relati¥s aux
terrains ainsi qu'aux réglements du*Service de
Protection de 1'Eavironnement et & moins d'a-
voir obtenu un permis du Ministére du Tourisme
de la Chasse et de la Péche a cet effet, et un
certificat de la Corporation Municipale.
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Appendix VI

The Mille Iles River dam: alternative C3
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Glossary

Avifauna:

Ring-billed gull- Larus delawarensis

Herring gqull- Larus argentus

Great black headed gull- Larus marinus

Great blue heron- Ardea herodlas

Black crowned night heron- Nuctlicoray nycticorax

Green heron- Burotes virescens
American bittern- Botaurus lengtiginosus
Least bittern- Ixobrychus exilisis

vegetation:
(source: Golet 1976)

*

Pickerelweed- Pontederia cordata
Arrowhead- Sagittaria latifolia

Water plantain- Alisma triviale

Water arum- Calla palustrais

Golden club- Orontium aguaticum

Purple loosesstrife- Lythrum salicaria
Water lily- Nymphaea odorata

Wild celery- VaEIxsnerla americana
Duckweed- Lemna' minor

Reed canary grass- Phalaris arundinacea
Blue joint- Calamagrostls canadensls
Woolgrass-  Scilrpus cyperinus

Cattail- Typha sp.

Mannagrass- Glyceria sp.

Soft rush-  Juncus effusus

Sedges- Carex sp.
Flowering rush- Butomus umbellatus

Joe-pye weed- Eupatorium maculatum
Red maple- Acer rubrum
Silver maple- Acer saccharinum
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Speckled alder- Alnus/}ugosa

Willow- Salix sp.

Red osier- Cornus stolonifera

High bush blueberry- Vaccinium corymbosum
Buttonbush- Cephalanthus occidentalis
Svamp rose- Rosa palustris

Viburnum- Viburnum sp.
Sweet gale- Myrica gaIe
Ralmia augqustifolia

Sheep 1

aurel-

Bog laurel- Ralmia I1§011a
Acer saccharum

Sugar maple-

Ash-
Sensiti
Oak~-
Beech-

Fraxinus Sp.
ve fern- Onoclea sensibilis
Quercus

Fagus sp.
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