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Abstract 

'Until i976, no specifie policy coordinated the actions of 
the agencies inv~lved in the management of Quebec's floodplains. 
Consequently, during the 1950'5 and 1960's riparian land uses 
810ng the Mille Iles River expanded from the dry terrace lites to 
the 10wer 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 sys,~m was applied to sequential aerial 
photographs (1958 to }\1980). The extent of floodplain 
encroachment and the nature of land use changes and riparian 
habitat 1055 were identified. Four màjor land use trends (the 
pOlarlzation of land uses towards residential and wooded wetlandc 
occupations, the'encroachment of subu~ban land use along the 
lower floodplai~s, 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 f1oodp1ain management policy, 
Q~ebec signed two agreements with the ~edera1 government to 
reduce flood hazards a10ng 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 disc·ussed.' GiV'en the past land luse 
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 floodplains is 
âssessed. ~ 

The management of the Mille Iles River floodplains 
illustrates problems and issues related to the human use of 
riparian environments throughout Canada. Federal and provincial 
trends in floodplain management are identified and the 
im~lications f04 the rational use of floodplain environments are 
discussed. 
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Résumé 

Jusqu'à 1976, il n'existait aucune po~tique ~écifique 
·coordonnant les actions des agen~es impliquées dans la gestion 
dèS zonès inondables au Québec. Ainsi, au cours des années 
cinquante et soixante, l'utilisation du sol en bordure de la 
~iviêre des Mille Iles s'étendit des terrasses sèches jusque dans 
~es zones inondables, perdant en même temps son caractère 

. largement rural pour devenir davantage une zone urbaine. Ces 
changements produisirent un paysage de plus en plus vulnérable 
aux inondations saisonnières. . , D 

Un système de classification de l'utilisati6n du territoire 
fut appliqué à une série de photographies aériennes prises entr~ 
1958 et 1980, afin de déterminer l~ nature du processus 
d'empiétement. \ L'~tendue de l'empiétement sur la zonetlinondable, 
ainsi què le genre de changements survenus dans 1'utiiisation du 
sol et dans la perte d'habitat riverain on été note. Quatre 
tendances principales produisant le paysage contemporain 
vulnérable aux inondations ont été iàentifiées: la polarisation 
du territoire d'une part vers l'usage r~isdentiel et d'autre 
part vers le dévelopement des boisés, l'empiétement des banlieues 

· ... le long des zones inondables à risque élevées, l' intens if icat i on 
du développement résidentiel le long des zones inondable à risque 
moins élevées et le développement inégal des zone~ inondables. 

. . Le 4 octobre 1976, les gouvernements provincial et fédéral< 
\ signaient deux accords' visant à réduire le danger d'inondations 

le long de la rivière des Mille Iles et partout ailleurs dans la 
province, dans l'espoir de réduire les dommages et d'établir une 
politique complète de gèstoin des zones ,inondables. Les 
objectifs à court et long terme des mesures, structurales et 
nop:-:-structurales sont décri ts et les conséquences de la mise en 
oe~vr~ 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, ~'efficacité des 
n9uvelles mesures assurant une réduction des dommages et 
l'utilisation rationnelle des zones inondables sont évaluées. 

La gestion de la zone inondable de la rivière des Mille 
Iles illustre bien tes problèmes et les questions reliés à 
l'utilisation du mi+ieu riverain à travers le Canada. Les 
tendances adoptées dans la gestion des zones inondables sont 
identifiées au nrveau provincial et au' niveau fédéral, "et la 
signification dans l'utilisation rationelles des zones inondables 
'est discutée. ,> 
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Prologue 

/ ~ \ 

Land of' Canaan, c. 29-57 B.C.. Vast flood, pro~a"ly 
centered aroundLur on the Euphrates, subsides. Noah and familY 
are reported safe. c Word has just beèn received 'that the deluge 
resulting from fort y days and fort y nights of continuous rainfall 
has abated., Flood waters are reported to have greatly exce~ded 

, 15 cubits. Lands', have been inundated for 150 " days. All living 
creatures have been drowned, except for Noah, his ,immedfate 
family, and the an~mals "t~o by two", who rode to safety in a 
ho~emade ark and f'~nally have come to rest on Mt. Ararat • 

• 

(Hoyt and Langbein,', 1955) 
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Introduction The research problem 

Urban expansion, vith suburban and new town development, has 

increased pressure on undeveloped lands around cities. 
., 

Histori~ally, some areas have resisted extensive development 

î because of inherent qualities; in the/case of floodplains, their 

propensity for flooding. Recently~ n~wever, riparian zones in or 
'- -

adjacent to urbanizing communities have been under increasing 

pressure to accomodate intensive development, resul t i ng in 

extensive floodplain degradation and drastic increases in flood 

damages. 

As a consequence of uncontrolled encroachment, annual flood 

damages across Quebec have greatly increased: damages have risen 

from $1.3 million in 1966, to over $60 million for each of the 

1974 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 Quebéc'5 

streams, the primary cause of increasing flood damages i5 

continued encroachment upon riparian zones. Today, it i5 

e5timated 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 arehipeligo reflect5 

an
r 

insensitivity to the social and biologieal values of riparian 

ecosystems. Uncontrolled .' . resldentlal and industrial 

developments, the building of roads, marinas and harbours, the 

modification of shore-front properties and drainage of foreshore 

space for agriculture have greatly reduced tne extent of natural 

f -
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ripari~n habitat 

.potent ial. 

and resulted in escalating flood damage 

The Mille Iles' ~iver floodplai~s, northwest of Montreal, 

have not escaped these development pressures. The area has ma~y 

attractive properties in terms of residential development. It is 

close to the urban area, but still possesses rural qualities. It 

has the attraction of the water-front and a lover tax base 

because of its distancp from the urban centre. Since the 1950's 

residential, industrial and commercial developments have expanded 

from the dry terrace si tes to the lower ,.floodplains. 

Encroachment has resulted in the destruction of valuable riparian 

,abitats 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 urbanlzing floodplains. 

Historically, economic ,conditions have been the -major 

factors controlling the residential, industrial and agricultural 

development of Quebec's riverine lands. The adoption of ad hoc --
structural flood control measures, such as diking and damming, 

have been the most common reactions to the subsequent flood 

hazards. 

In 1976, escalating flood damages acro~s the province 

/!pr.Oinoted the formulation 
1 

of a federal-provincial flood damage 
, 

reduction program. Portions of the joint agreements specifically 

aim to reduce flood damages along the Mille Iles iiver's 

floodplains. The program is presented as a comprehensive 

floodplain management scheme because it encourages a combinat ion 

of structural ~nd institutional measures to cape vith the flood 

problem. 

--- ------ --- - -- -
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The purpose of this study is to describe and evaluate the 

effectiveness of the' '1976 flood damage reduction program for 

coping vith the suburban flood hazard along the Mille Iles River 

floodp1ains. The goals of the research are to : 

1) document the resources of the floodplain and the 
nature of the flood hazard, 

2) describe th~ 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 tor ensuring the reduction of flood dàmages 
and the comprehensive use o~floodplain resources, 

5)' discuss the major trends- in coping vith the flood 
hazard along the Mille Iles River and their 
implications for comprehensive floodplain management 
across Quebec. ' 

.~ flood hazard and the measures adopted to cope vith the 

hazard in the Mille Iles River area is a matter of local, 

regional and provincial importance. Recognition of its scale of 

importance is found not only in the institutional arrangements to 

the hazard but in the physical adjustments agreed upon in 1976. 

The management of the Mille Iles River floodplains illustrates 
~ , 

problems and issues related 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. 

, 
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Chapter 1: 'l'he principles of floodplai'n management 

1.1 The floodplain environment 

f' 
Floodplains are the result of fluvial processes 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 ?djustments 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 

between 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 sp~cies density and high productivity. Because diff~ent 

portions of the riparian zone are subject to different degrees of 
, 

seasonal or per~odic flooding, floodplains support a range of 

distinct vegetation, soil and hydrologie properties, and a 
,? 

variety of wildlife species (Fig. 1.1). (Unesco 1974; Brown et 

al. 1978; Jahn 1978; Odum 1978). 

f100dplain is the key external 

'l'he hydrological regime of the 

factor which controls the 

productivity of a riparian ecosystem (Fig. 1.2). 

Riverine locations have historically provided weIl known 

locational advantages for human settlements. Flat land, tillable 

and fertile soi1s, water supply, water power and water 

transportation have attracted agricultural, industr,ia1 and 

,1 
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commercial activities. The aesthetic and r~creational aspects of 

riparian settings have . also 'attracted residential and 

recreationa1 land use~. 

The unsuita~le development of a floodplain results in the 

loss of natural resources whose functions are beneficial to man. 

Floodplains play important roles in groun~ water storage and 

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

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

Langbein 1955; Leopold, Wolman and Miller 1964; Leopold 1968; 

Hollis 1973; packman 1979; ~a11ing 1979) and in the filtration of 

pollutants and sediment~ (Lugo and Shekader 1974; Meehan et al. 

1977; Brown et al. 1978; Jahn 1978). The absorption and 

filtration capacities of these natural buffer zones ar~ 

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-physical processes, reduce the natural flood water storage 

~~cities of floooplains and alter the flood characteristics of 

rivers. The loss of floodplain resources has been trans1ated 

into financial losses. For example, a study by the United State 

Corps of Engineers (1972) along the Charles River floodplains 

(Mass.) quantified the annual flood losses as a function of 

floodplain wet1and encroachment (Table 1.1) 

As a resu1t of the attractive properties of floodp1ains, 

riverine 1a'nds in or adjacent to urbanizing communities have been 

under increasing pressures to accommodate'intensive developmènt, 

resulting in floodplain encroachment and increased flood hazard. 

Flood hazard results from a combinat ion of natural and human 

, 
.. 
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"Table 1.1 

" 
ANIJOAL 'LooD LOSSBS AS A P'ONC'l'ION OP' 

rLOODPLAIN ~TLAND LOSS r 

Condition Annuel los ses 

Current - 1971 $158 000 
With 10' 108S of stoJ;:age 229 000 
With 20' 108S of storage 414 000 
With 30' 108S of storage 641 000 
Wi'th 40' 1088 of storage ... 957 000 

(Source~ O.S. corp8~~i Engineers 1972i 
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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). 

Attempts to reduce flood hazard and the costs of flooding, 

vhile 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 designèd to interrupt the natural bio-physical 

processes of the stream system. This has important repurcussions 

on vildlife, recreation and the aesthetic appreciation of the 

environment. Floodplain development and flood control measures 

therefore pose a basic conservation prob~em with r~spect to 

natural riparian ecosystems and the' river's environmental 

qua li ty. 

A major veakness of past management policies has been the 

failure to give consideration to the inherent values of 

floodplain environments. Floodplain management ~a~ traditionally 

reflected cri sis 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 vith conservation and focus on the. means of 

rèducing conflicts between man and the environment. The primary 

goal of a comprehensive management policy is not to prevent the 
t 

• 1 

.. 



\ \ 
\ 

7 

use of fore-shore space, but to plan fo'r appropriate uses. 

Ploodplain management should be based upon a combinat ion of 

delineating those uses which are compatible with the floodplain 

and an evaluation of the physical environments ~o determine the 

uses which they are best able to accomodate. As our soc i et y 

continues to demande 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 
1 

benefits of riverine lands and locations, while minimizing the 

costs induced by flooding. The purpose of this chapter, i5 to 

describe the range of floodplain management tools and discU5S the 

theoretical mix and interactions of the physical and 

institutional adjustments necessary for comprehensive floodplai~ 

management. 

p 

~ The tools of floodplain management 

Research into flood hazards has led to a classification of , 
Cl 

the theoretical range of measures, or ad just ment s, available for 

floodplain management (Burton, Kates and White, 1968; S~rinen 

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

1978). Adjustments, as defined by White and Haas (~97S:57), are 

aIl Wthose intentional actions which are taken to cope with the 

risk and uncettainty of natural events w • These measures include 

a range of activities which require the expenditure of different 

temporal and p~cuniary resources. Some are pract iced by 

individua1s, others can only be enforced on a community or bas.in 

f .. 



-~ 

1 .. -

\ 
7a 

" 

Table 1.2 

SIX MAJOR ADJUSTMENTS TC FLOOD HAZARD 

1. ~lood control and protection works 
a. dams and-~~s~voirs 
b. levees and dykes 
c. channel alte~ations (widening and dredging) 
d. landfilling and landscaping 
e., ·emergency flood control ... 

û 

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

3. Flood-proofing 
a. permanent 
b. ~emporary 

4. Land use management 
a. floodplain development policies and plans 
b. redevelopment and renewal policies and plans 
c. subsidized relocation 
d. land acquisition 
e. zoning and land use ordinances 
f. subdivision regulations 
g. building codes 1 

h.' sanitary and weIl codes 
i. public information 

5. Flood insurance 
a. subsidized insurance 

6. ~lood relief 
a. grants 
b. tax deduc t ions 
c. loans 
d. feeding and sheltering of 'victims 
e. reconstruction 

l~ 

1 

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

) 
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wide level. The measures should be combined to achieve optimum 

success. 
, -.. 

Six major adjustments ha,ve been 

flood control and~rprotection works; 

\he focus of resear,~h: 1) 

2~lood forecasti~g and 

warn'ing; 3) flood proofing; 4) land use management; 5) flood 

insurance; pnd 6) relief and rehabi1itation (Table 1.2). 

1.2.1 Flpod control and protection works -

- Flood control and protection works include structural works 

such as temporary 

levees, channel 

or permaneht dams, reservoirs, dikes, canals, 
iIk=. 

enlargement, dredging, floodways and other 

structur~ measures for the control of flood waters. The purpose 

of such measures is to decrease flood ha~ard in a g~ven area by 

modifying or controlling the natural bio-physical processes. 

Such engineering approaches have received a great dea1 ~f 

attention in, the pasto In many cases, they have been tbe most 
c 

important, if not the only, component of floodplain management 

policies. Dams and levees are often regarded as the only 

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

among aIl the available alternatives flood control works can be 

undertaken with the greatest confidence of success. Structurà1 

works are highly effective in preventing flood losses to existing 

property,up to their design' levels. 

Though structural measures are effective solutions for 

modifying and reducing flood nazards they present a number of 

problems. A principal limitations to the adoption of structural 

, works, such as di kes and dams 1 is the ava i labil i ty of si tes wi th 

acceptable construction costs. Tradi tionally, budgetary li,mi ts 

have been an important restraint to the adoptiqn 0 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 solutions are designed only to 

control certain levels of flooding and to function for a limited 

number of years. In the uni ted States.. i t has been est imated 
il 

that between 1903 and 1958, flood damages from overtopping or 

failure of works accounted for 33% of the total flood losses and 

occured i.n one third of the 56 years studied (Holmes 1961, in 

Wh i tee t a 1. 197 5 ) . Whi te (1958: 215) has sta ted, following a 

study of 17 urban areas in the United States, that 

... It is important to explain that in a strict 
sense no flood-protect ion wor ks in operation in the 
United States offer complete protection against aIl 
possible floods. Engineering works are designed to 
protect against floods of specified magnitudes, the 
"standard project flood", or the "design flood". 
Dependrng 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 aIl protection projects may be expected wi th 
a frequency of perhaps once in 100 or 1 000 years to 
be confronted with river flows beyond the designed 
capac i ty. 

An indirect result of structural solutions has been shown to 

be additional floodplain encroachment by flood-vulnerable land 

uses such as re·s i,eent ial, industr ia 1 and commerc ial development s. 

Burton (1965 in Mitchell et al. 1978:112) has stated, concerning 

flood damage potential in Canada, that 

Engineering wor~s such as dams, dykes, and channel 

-
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improvements, reduce or control flood flows 
but do not prevent, and may even encourage the 
of new damage potential, without providing 
security that is sometimes attributed to them. 

10 

in part, 
creatid'n 
aIl the 

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

stated, 

Paradoxical as i t may appear, present 
flood-control engineering works not only enhance the 
danger of floods, but actually contribute to the high 
flood losses which in t urn are used to j ust i fy 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 natura1 processes of a stream 

environment. thi S, • Because of 

approaches have grown in recent 

environmenta1 degradation. 

1.2.2 Flood forecasting and warning -

objections to structural 

years on the grounds of' 

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. 

Serious shortcomings of flood warning systems include the 

technical problems associated with accurate predictions of flood 

events, factors influencing the behavior of the public when faced 

with the flood warning, and factors influencing public officiaIs 

who prepare plans and who organize the dissemination of warning 

and evaluation plans (White and Haas, 1975). 

1.2.3 Flood-proofing-

Flood-proofing adjus~ments consist of alterations in design 

and construction such that structures are less susceptible to 

damage from flooding. Sorne 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 flood-proofing 

different structures at various levels of flood hazard, 2) the 

economic costs of flood-proofing existing structures are often 

high, 3) f lood-proof ing has tradi t i ona11y been a respons ibi li ty 

- -- - .. 
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of property owners and there has been little public encdUragement 

~f flood-proofing' through incentives such as tax deductions or 

subsidized loans, and 4) property owners may be reluctant to mak-e 

visible changes to their properties if the flood hazard is 

infrequent. Finally, while flood-proof ing 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. 

1.2.4 Land use management -

Land use management refers to the systematic adoption of 

local, provincial and federal regulations concerning" the 

acquiSition, use and management of flood prone lands. By 

encouraging appropriate types and amounts of economic and social 

development in the floodplain, land use management can 

~ffectively 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 weIl permits, incentives and 

deterents such as preferential taxation for suitable land uses, 

relocation of settlements and public facilities and land 

acquisition for parks, refuges and open spaces. 

Land use ,management policies modify loss pote~tial and 

permit long-tfrm uses of hazard lands. Alone, floodplain land 

use management May be t~e single most important adjustment to 

reduce flood losses although, on a short-term basis, it is not 

certain that it yields the largest net benefits as damages from 

the previous developments persiste Because land use management 
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Fiaure 1. J 

TlME PROFILE OF LOSS REDUCTION av ADJUSTMENT 

Lasses'" 

Time 

." 
Ll - average 108aes bafore adoption 

L2 - 10.... after adoption of dam and channel construction 

L3 - 10 .... after adoption of land use management 

Tl adoption of adjustment siuce inception 

(Source: White 1975) 

., 
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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 wi th the pro'blems 

caused by existi~g 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 operati ve, the 

potential flood 

benefits include 

loss is drastically 

the stabilization 

decreased _ 

and reduction 

Loncj ... term 

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 

environmertt. 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 is the case with structural 

adjustm~nts. 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, Qland use m~nagement measures permi~ 
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lon9-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, i t, has rarely been adopted by -communi ties_ because of the 

long period of time which is required for the effects to be 

real ized. An incentive to the adoption of land use management 

programs has been found to be the ~velopment 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~, 50 as to make previously unavailable flood insurance 

available to floodplain inhabitants. In return for providing 

subsidized insurance to existing property owners, senior 

governme~ts demand that local governments (regional or municipal) 

"adopt and enforce land use measures that curb land developm&nt in 

the hazard zones. private firms are responsible for marketing 

the insurance while tfe senior government is responsible for 

delineating flood hazar~ zones and estimating the actuarial and 

subsidized premiums. Private companies are protected 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 50. 

The effectiveness of federally subsidized insurance to 

J 



( 

15 

reduce los ses over time is largely unexplored. The preventive 

aspect of subsidi~ed insurance depends upon its being tied to a 

systematic floodplain management program which requires the 

adopt~on of a range of measures to progressively modify flood 

losses. It these are not prerequisites, the insurance encourages 

continued occupance and development of f1oodplains, rewarding 

residents with public grant~ in the event of a damaging flood 

(White et al. 1975). 

j Through the adoptiQn of flood insurance programs, the 

significance of flood hazards can be incorporated into the local 

land use deoision making processes . Simù1taneously, subsidized 

. insurance programs shift the costs of flood damage 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 1 victims have to bear the costs of flood . 
damages to persona1 property. However, in the event of severe 

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 ex tend over a 

few weeks or months, during which actions are taken to 

re-establish temporary functions. The last phase lS comprised of 

efforts to put things back together and possibly improve on past 

1 ~ 
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conditions. 
• 

White and Haas (1975) have noted three general trends with 

respect to flood disaster relief in the Uni ted States: 1) an 

increasing number of fl~ disasters to which the federal 
11/1 

government will respond, 2) increasing kinds of aid which the 

federal government will make ayailable, and 3) increasing federal 

expenditures for involvement. Thus~ fede~al involvement in 

relief continues to increase while flood damages continue to 

escalate. J 

There is no doubt that flood victims need sorne aid after a 1 

severe flood. However, a major concer,n 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 in the same 
C 

location. This has stimulated interest in, first, insuring that 

aid is 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 t~~se who benefit from floodplain 

locations through measures such as ~~bsidized flood insurance. 

The combination and interaction of adjustments 

Given the variety of adjustments to flood hazard which 

exist, questions have been raised about the interactiops 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 regulations 

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

-
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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 
o 

. (the frequency of flooding, the nature and extent of 

develapment), by the past attitudes towards certain adjustments 

and by the availability of the adjustments. The availability , 

or feasibility, of adjustments is usually a functian of the past 

losses, the potential benefits and the costs of the proposed 

measures. Losses caused by the occurrence of a flood are 

calculate9 (be they property losses, injuries to physica1 or 

mental health, death and social disruption) on the basis of 

estimates and can on1y be obtained in a crude fashion. Benefits 

are also di ft icul t to ca lculate because they requi re the 

estimation of the values replaced and the social, economic and 

political benefits gained. The calculation of the costs of 

adjustments include the initial implementation costs of the 

undertaking, maintenance, reconstruction and inflation. The 

choice and mix of adjustments is, therefore, complicated by a 

lack of reliable information, changes in technology and by the 

past and present prejudices towards specifie adjustments . 

Through time, the literature points to a changing emphasis 

of ad just ment s, from ad hoc measures whieh modify the flood 

hazard and distribute the flood losses (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 1970'5, 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 increased 

expenditures on the se types of ad just ment s, sU9gesting that their 
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Viaure 1.4 

MATRIX OF INTERACTION OF ADJUSTMENTS 
TO FLOOOS 

INITIAL / OTHER ADJUSTMENT AFFECTED 
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effectiveness vas not as great as originally thought: 

Although both the federal and provincial 
governments have expended millions of dollars in 
construction and relief measures, annual losses 
continue and the potential for nev disasters mounts 
vith increasing housing and industrial development 
vithin flood-prone areas. Despite a federal 
expenditure of 'some $40 million in disaster assistance 
and $70 million on vorks constructed betveen 1948 and 
1970, losses 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 nov carrying out a much vider 
range of possible adjustments to the flood problem 
(Fish. & Env. Cano 1975:90). 

,Recognition of a vider range and mix of possible measures in , 

North America has resulted in an increasing 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 long-term costs and benefits of 

individual ad just ment s, 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. Some adjustments strongly 

encourage one another, sorne inhibit one another, vhile others 

have no apparent relationship (Fig. 1.4). For examp1e, it is 

known that the enforcement of land use regulations is aided by 

the adoption of a subsidized flood insurance program. Insurance 

may also be expected to stimulate interest in flood forecasting 

and varning 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 thè 
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extent to which land use regulations inhibit Qr' encourage flood 

proofing by owners of exposed buildings. I~ has· been observed 

that if a community benefits froin a flood control dam, it is less 

1ikely to' support land use regulations in the remaining 

unprotected zones. Conversely, if a community adopts land use 

regulations i t is 1ess 1 i kely to support the adopt 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 lasses and to receive sorne assistance in the form of 

pUblic flood relief and rehabilitation, accompa~ied by sorne 

attempt to protect themselves against future losses, possibly 

through flood-proofing. A second common mix is a community flood 

~arning system combined with flood-proofing measures. The third 
~ 

the rel iance upon 
, 

structural works, followed by combinat ion is 

the dependence upon flood relief for those not covered by the 

works or the disruptions created by the overtopping of the 

structure. None of these approaches to floodplain management 

ensure the reduction of flood damage potential and the rational 

use of floodplain lands. 

As technology and needs change, the costs and benefits of 
\ 

the individual adjustments vary over time. As they do, the 

attract i veness and effectiveness of particular mixes of 

aBjustments are apt to change over time as weIl. For ex~mple, 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 f1oodpl&in 

-
\ 

f -, . 



·-, 
r 

( 

20 

management schemes is to adopt expedient short-term solutions and 

assume that the present costs and benefits of adjustments will 

remain the same. A result of this static pre-disposition is that 

little incentive exists to find out what the most suitable 

adjustment over time may be as the 1andscape changes in . 

character~ If there was a better understahding of the factors 

which "affect choices, it would be eas~er to identify actions 

which effect the future suitabili~y, . benefits and costs of 

. adjustments. _~< 

1.4 The principles of comprehensive floodplain management 

A comprehensive floodplain management policy refers to a 

coordinated I?"olicy of combined long-term land use and short-term 

structural flood control measures ~esigned to 

1) reduce the traumas and ~osts resulting from 
presently constructed i11-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 va1uable riparian habitats from 
encroachment. ' 

-
Both structural measures which modify the hazard and protect 

the already deve10ped zones and non-structural measures whidh 
\ 

preve~t further encroachment and modify the loss potential of the 

floodp1ain 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 transi tion from 

unsui table to suitable hazard zone land uses. Temporary 

" 
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structures permit the protection of buildings until their 

economic lives expire and are gradually replace~ ~y appropriate 

land uses. Once the unsuitable land uses are replaced' the 

temporary 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 communi ty to cornmuni ty 

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 

biologic.Q.l, strengths of the f loodplain. Conversely, the adopt ion 

of partial measures may'\. encourage unwise deve10pments and 

undermine the biological attributes of the floodplains. 

The primary goal of a comprehensive management policy is not 

to preven t the use of foreshore space, but ra ther, to plan for 

aIl "reasonable and appropriate uses" (Barker and Morgan 1981). 

F100dplain management should be based upon a combinat ion of 
" 

de1ineating those uses which are considered,appropriate along the 

floopplain and on an eva1uation of the physical environments to 
Q 

determine the uses which the y are best 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 

-
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approaches believe that a comprehensive floodplain management 

policy should be desighed to minimize impacts on the 
, 

bi o-phys ical, aesthet ic and recreational aspecf?s of the 

floodplain environment. To achieve these objectives, programs 

should be required to conform to an environmental impact 

assessment process and to adhere to specifie environmental 

guidelines. policies should not be ad hoc responses to crises. ---
Jur i sdic t ional 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 

part ic ipa t ion. Finally, there should be provisions in the 

floodpla in management program for hindsight evaluation and 

monitoring of policy results (Kreutzwiser 1982). 
IJ 

1.5 Conclusions 

To be comprehensive, a floodplain management policy must be 

based upon a broad understanding 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 vulnerability of different land 

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

Upon such a basis, a policy can encompass a range of 

objectives which can include the reduction of private property 

damage, increases in 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, whi1e the tools for 

floodplain management exist and are judged adequate to insure 

comprehensive management, a prob1em which persists is the 

rational adoption and enforcement of the measures. 

The following chapters examine the f100dplain management 

trends along the Mille Iles River floodplains. The purpose of 

the study is to describe the apparent priorities in type of flood 

hazard ad just ment s, the changing mix and emphasis of adjustments 

through time and to assess the effectiveness of the recent1y 

adopted measures for en5uring the rational use of floodplains. 
o 

By examining the prob1ems of floodplain management a10ng the 

Mille Iles River, light i5 shed upon the flaws and advances in 

the provincial f100dplain management po1icies. 

# 
J 

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

A necessary prerequisite to any comprehensive ~loodplain 

management scheme is 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 in this thesis is located 

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 quality and vegetative 

associations favour the development of valuable floodplain 

ecosystems. Given the suburbanization pressures and the threat 

which 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 

betveen the 100 year flood recurrence 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 th~ 

-
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Map 2.1 

MONTREAL REGION - Study zone location 
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municipality of Bois des Filion (Appendix 1). 

The upper limit of the floodplains correspond to the height 

of the 100 year flood (1 580 m3/s) , which '~s internationally 

considered to represent a reasonable highest flood recurrence 

interval for planning purposes (UNESCO 1974). The lower limit 

of the floodplains correspond to the 1969 (500 m3/s) water level 

as delineated by the fede~ ministry ~f 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 recu~rence height corresponds to the 

1974 flood height which equals a l 310 m3/s discharge rate. 

Buildings located in this zone are exposed to strong currents and 

ice. The damage in this zone is frequent and extensive. The 

upper floodplain, or weak current zone, starts where the first 

ends and extends to the limit of the 100 year flood. Structures 

in this area are less frequently affected by flooding. 

Expressed in terms of probability, the 100 year 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 specifie 

flood is an average based on historie data. In addition, the 

fact that a flood height is 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 ~evel. 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 erysta1ized dark grey dolomite whieh is inter-stratified 

with oceasional layers of thin schist. Oecasional 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 entranc~ 

of the river (Shawinigan 1981). 

Four major soil types are common throughout the floodp1ain: 

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 Iles River's banks. 

Moraine is found continuously on the south shore between Ile 

Taillefer and Ile des Gardes. In this area, the shoreline has a 

~entle 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 b~cause of the gently undulating relief which 

prevents water from draining into the river. Such condition,s ar~ 

found along the south shore continuous1y from Ile Taillefer to 

the Canadian Pacifie 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 th~iver'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 soiis are impermeable, but weIl drained because 

of their slopes (0 to 15 degrees). 

Alluvial soils are spread throughout the study zone and are 

nor~ally 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 1 

south shore and in front of Ile Belair on the north shore. These 
1 

alluvials are for the most part qu~te permeable but badly drained 

because the terrain is usually fIat. WeIl to very weIl draine8 

alluvial soils are located along the north shore ln 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 we~l 

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 s~all 

portion of the study zone. A small amount is found near th~ CN 

bridge on the north shore. A larger amount is found on the sputh ) 

shore for 600 m downstream of the eN bridge. Another zo~e of 

thin moraine soil is located on the south shore between the 

western tip of Ile Garth and the David bridge. This type of; soil 

is quite permeable and normally weIl drained, especially nealr the 

banks. 

- ~ -- - -~ -------.. - . .----- - -- ---
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~ Hydrodynamic zones 

The morphology of the river basin gives rise to two distinct 

hydrodynamic zones along the reach of the river under study. 

These differences in hydrodynamic behavior are largely 

attributable to differences in stream bed profile and channel 

width (Appendix II). The first zone, which extends for 

approximately 0.5 km at the entrance of the river, is 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 islands which mark a fracture 

zone of exposed resistant bedrock. Flow speeds over the rapids 

can reach 3 rn/s, for which discharge rates can vary from 226 ml/s 

to 1 416 ml/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 in 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 islands. Flow speeds are generally less, than 1 rn/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 interacting subsystems (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 Tvo Mountains. Through Lake of Tvo 

Mountains the Mille ILes River conducts between 8% and 15% of the 

Ottawa River's outf10w depending on the water level in the lake. 

The Ottawa River subsystem drains a basin ~f 142 000 km 2 • 

Annually, following the spring snow melt, the hydrological regime 

of the Ottawa River is characterized by a peak fl~od lasting from 

ten to twenty days. During an extreme flood the Ottawa River 

discharges 9 900 ml/s into Lake of Tvo Mountains, while the 

average annual f10w i5 in the order of 2 100 ml/5 (Fig. 2.2). 

In compari50n, 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 km 2 • 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 worid. Thus, while the St. Lawrence river is 

subject to periods of high and low water sup~'.y _,nd annuai 

increases in discharge rates caused by snow melt, the river has 

no significant flood peak. The mean annual flow rate of the St. 

Lawrence R~ver is approximately 6 800 m3/s . 

tre~e flood (100 year flood recurrence interval), 

reach 9 900 "'m3/s (Fig. 2.2). 

During an ex-

disc!1arges 



-- -~---

30 

The Mille Iles River~s waters come almost exclusively from 

the Ottawa River. As a consequence, the hydrological regime of 

the Mille Iles River is also characterized by an annual peak 

flood following the spring snow melt. Thougb the discharges of 
:. 

four tr~butaries with small drainage basins flow into the Mille 

I les Ri ver - the Duchêne Ri ve,r, Chicot Ri ver and aux Chiens Ri ver 

w·l. thin the study area, and the Mascouche Ri ver f urther 

downstream, their contribution to the Mille Iles' 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 low of 18.8 ml/s in August 

1975 and a high of 1 390 ml/s in April 1976. The average year1y 

flov rates of the river range between a low of 129 ml/s in 1964 

and a high of 337 ml/s in 1974 (Fig 2.3). The bankful1 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 1960'5, the rivet' 

experienced a period of lower average yearly flow rates and peak 

discharge levels than during the 1970'5. Then, in 1972, 1973, 

1974, 1976, 1977, 197~ and 1981. discharges exceeded 1 030 ml/s, 

the 5 year flood recurrence heights. The 1974 and 1976 flooQ 

heights exceeded 1 310 m'/s, which correspond to the 20 year 

flood recurrence height. 

The peak flood heights are usua11y experienced betveen 

mid-March and mid-June. April is traditional1y the month which 
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experiences the highest discharge rates whi1e the month of 

Sèptember experiences the lowest (Appendix II). Dur~ng peak 

f10ws, water can~take less than haif a day to travel through the 

, 40 km long river, with only a few hours difference between 100 

and 2 year flood recurrence flood leve1s .. During low water level 

periods, water can take up to a week to travel through the river 

(Shawinigan 1981). 

By December, an ice cover form~ over the entire river, 

except in the vicinity of the fast flo~ing 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 ri se in seasonal di s'charge ra tes. 

As a consequence of the hydrologicai r~gime of the Mille 

Iles River which has flows exceeding l 390 m3 /s in the spring and 

flows as low as 18 m3 /s in the summer, the river has a large and 

active fIoodplain zone: aiong the southern floodplain, 83% of the 

study area lies within the high flood risk zone between the water 

Iin~ and the 20 year flood recurrence height. The majority of 

the fIoodplains between Fabreville and Ste. Rose and downstfeam 

of Auteull 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 is, therefore, subject to 

fluctuations in watec le~el, especially 

sustain important bio-physical proce~ses 

in the spring, which 

ànd produce valuable 

riparian habitats, but represent high flood risk zones for 

certain human developments. 

-' .. 
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2.5 Water qüality 

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 influence~uman activities, 

such as recreation. 

A 1981 study by the Shawinigan consulting firm presents 

information on nitrate, phosphorous, turbidity and conductivity 

for the river between 1970 and 1978. Overa1l, water quality is 

very poor. For example, though there were great fluctuatlons in 

the turbidity data between the years, 65% of the sample sites 

along the river exceeded the acceptable turbidity limite 

Turbidity has an aesthetic significance and is a limiting factor 

contro1ling the pmount of light penetrating the water and thus 

the potential for aquatic life. In the study zone, turbidi~y is 

highest -along the lower portion of the study zone between the aux 

Chien river and the David bridge. 

In aIl water quality parameters, the Shawinigan study shows 

that aIl pollutant levels are directly inf1uenced by the presence 

of urban and industrial effluent sources. The location of 

effluent pipes explains the major variations in turbidity, 

especially when low !low levels are experienced. The water 

quality of the tributaries aYso affects the river's overall water 

quality, especially during low flow periods. Overall, water 

quality decreases systematically from upstream to downstream. 

The phenomenon is explained by the graduaI accumulation of 

contaminants and their progression downstream. 

The Shawinigan study reveals that seasonal flooding plays an 

important role in re-establishing water quality by dilluting and 

-
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flushing out pollutants along the river. During peak flows the 

increase in waters 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 quality have resulted in the 10ss of 

recreational potential. In 1972, there were 10 beaches along the 

river. By 1980, following the contlnuous deterioration of water .. 
quality, all of the beaches were closed. 

2.6' Flora 

---- --

Few studies have dealt with the Mille Iles Rlver's riparian 

vegetation. Only two studies, one by Lagacé and Dubé (1977) and 

the other by Shawinigan (1981), address the subject in any 

deta il. In addition to these studies, information on the river's 

flora was supplemented by the air photo interpretation exercise 

'~r~ndertaken 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 stron~ly 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 aquatic 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 

~ 

Distribution of vegetation classes along the study zones in 1980 

Vegetation class Hectares \ of total , of undeveloped 
floodplain floodplain 

Shore marsh 7.87 ha. It 2\ 
Basin marsh 8.88 ha. l' 2\ 
Meadow wetland 2.22 ha. <1\ <1\ 
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 association and represent 

approximately 58% of the forested coyer (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 f~~dplain between Fabreville 

and Auteuil and in Rosemere along the northern floodplain. 

The second most common fore st association, a mixed deciduous 

forest composed of maples, ash, aspen, cottonwood and elm, is 

dispursed throughout the study zone. A thick undergrowth 

composed of poison ivy, touch-me-not, Canada nettle and sensitive 

fern usually characterizes this woodland coyer. 

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 !eplaced 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 sail dr~inage 

conditions resulting either from a raised water table or poorly 

drained soils located in depressions. In the case of the Mille 

Iles Jloodplains a raised water table following seasonal spring 
" 

flooçs give rise to perfect habitat conditions. Small stands are 

present on both shores throughout the floodplains. 

Disturbed wetland zones, where 

bas at one time been removed and is 

the natural ve~etation coyer 

regenerating intb one or more . , 

stable vegetation covers, is the second most commor undeveloped 
1 
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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 saplings, speckled aIder 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 aquatic vegetation line the lower edges of the 

floodplains and occupy basin marshe1. Because the f100dplain 

boundaries on1y extend down to the shoreline, as defined by the 

1977 flood risk maps, ~hore and basin marsh zones occupy on1y 4% 

of the floodplai~ study area. Along the southern floodp1ain, 

shoreline depressions around the Sauvé bridge, in front of Ile 

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 

br idge, a1so !h~pport emergent covers. 

" Finally, meadow wet1ands form the transition between aquatic 

and fore st vegetation covers and occupy 1ess than one percent of 

th~ vegetated zones. Meadow species include reed canary grass, 

cut-grass, b1ue joint, manna grass, woolgrass, softrush and 

sedges. Reasons for the "small coverage 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 1ast twenty years. In 1964, the river supported 

75 sPliies, by 1976 on1y 45 specie,s remained. The 1055 is 

pttributed to water pollution and loss of adequate spawning 

grounds and habitats. Nonetheless, "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 espèces."(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 (Appendix III). 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 a1so described the zone as an 

important spawning ground for the smal1mouth bass (Shawinigan 

1981:147). Some of the most economica11y va1uable fish species 
-

(both commercially 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 rivlere des Mille Iles. Cependant, 
diverses espèces migratrices telles la laquaiche 
argentée, l'alose savoureuse et certaines espèces 
empruntent Cette rivière pour se rendre dans le lac des 
Deux Montagnes et la rivière des Outaouais ou elles se 
reproduisent. Il ne faut pas oublier non plus que 
certaines espèces sportives ou non telles que le doré 
ou les cyprins effectuent des migrations locales (amont 
et aval du rapide du Grand Moulin) et que la libre 
circulation de ces espèces doit, continuellement nous 
préoccuper afin d'assurer la pérennité de ces espèces 
indigènes (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, a10ng the south sh0re of Laval, have been blocked 

by the construction of a hydro-electric dam. 

Today, a water regulation proj'ect Itnown 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 is 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 cffers 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 he~ght 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 shal10w 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 Fabrevi1le, 

extensive in1and portions of the Boisbriand floodplain east of 

highway 13 (presently disturbed by hydro-electric pilons), the 

Boisbriand shoreline between highway 13 and Ile 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 f100dplain encroachment has destroyed a number of 

spawning sites, the Mille Iles river with its range of f10wing 

water conditions remains a valuable habitat for fish species. 

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

La rivière des Mille Iles est considérée comme un 
endroi t excellent' (Massé et Mongeau 1976) pour 
l'Achigan â petite bouche. Deux endroits semblent ~tre ~ 
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 
rivière des Mille Iles et une partie de-la populations 
du Lac des Deux Montagnes. Ce rapide revêt donc une 
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importance très élevée par sa situation géographique. 
On peut considérer presque toute la .zone du rapide 
comme un site potentiel pour la fraie et surtout sur la 
rive droite entre l'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 t the herring gull and the 

great black-backed gull. In the nesting season the seagulls 

gather in large communities around the islands 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, sorne nest 

in trees and others amongst the emergent vegetation, but they are 

all dependent upon the riparian habitat for nesting and feeding. 

Their primary ~oods 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 vith shallow water zones which support a vide 

........... 
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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 h~ron5 is weaker 

(Munie. Laval 1976; Gauthier and Lepage 1976; Shawinigan 1981). 

The shorelines and floodplains of the river are also used by 

migratory birds such as the Canada Goose and the Malard (Munie. 

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 recèlent donc sept (7~ 

sites de nidification de plus ou moins grande lmportance, dont 

cinq (5) sur la rivière des Mille Iles." (Munie. Laval 1976:32) 

The region, however, otters less v~luable 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 détér i orat ion par l' homme, de la rge r,i ves 

vaseuses dépourvues de végétation est sans doute la cause 

principale de cette rareté." 

Finally, semi-aquatic mammals a1so utilize the river's 

floodplains. The most complete study on semi-aquatic mammals of 

the Mille lIes River is by Bergeron (1977). The most common 

mammals include muskrats, minks, otters and racoons. Though the 

river's floodplains offer adequate )~coon, 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 

river is ~loodplains. Bergeron (1977) states that the 

intrinsically suited to muskrats because of its shallow 

floodp1ain waters which support the necessary aquatic and 

emergent vegetation. Gently sloping shorellnes (less than 15 

degrees) offer the best muskrat habitat for nest building. The 

clay and 10am soils of the floodplaln provide good nest building 

materia1s. Muskrats construct underground ga11eries by 

excavating ~unnels along 

level fluctuations, wave 

th'e shorell nes. As a result, water 

effects and 

criteria in selecting sites. As with 

other floodplain species, natural 

flow speeds are important 

the natural habitats of 

muskrat habitats are 

increasingly subject to man-made modifications be they dikes, the 

accumulation of solid and liquid wastes or infilling. 

~ Political divisions 

,The f loodpla i n study zone encompasses part s 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~se~ 

only 375 ha. or 38% of the study area, is occupied by six 

municipalities Tvo 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 municipa1ities of 

Rosemere and Boisbriand have jurisdiction over the 1argest 

--------------------- -
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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* 1 648 
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* 1 627* 3 219 
1971 228 010 8 631 16 890* 7 278 6 710* 3 145* r 4 061* 
1976 246 243 8 957 21 248 10 132 7 112 5 388 4 346 
1981 268 335 9 944 2g 716 13 471 7 778 6 881 4 943 

Projected 
increase 

1?86 282 222 
1991 292 788 
1996 296 253 

* Change in municipal boundary since preceeding census. 

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

" 

,~ 
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floodplain surface areas and together control over 69% of the 

northern flooaplain. 

In 1965, the towns of Laval Ouest, Fabrevil1e, Ste. Rose and 

Auteuil along the southern f100dplain and ten other Iles Jesus 

eommunities fused to form the municipality of Laval. The 

municipality of Laval has jurisdiction over the entire southern 

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

2.9 Population trends 

The Mille Iles river region experieneed its greatest growth 

in population between 1956 an~ 1971 (Table 2.2). The large 

increases in populat ion are explained a general 

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 ~aval grew Most rapidly between 1956 and 

1966, the greatest growth oceuring between 1961 and 1966. Since 

1971, the Mean annual growth rate for Laval has stabilized at 
l 

. approx imately 1%. I t i s predi cted that thi s trend wi Il.'cont inue 

and that the Laval population will only inerease by appro·ximately 

" 30 000 people between 1981 and 1991 (Laval Municipalite Regional 

de Comte (M.R.C.) 1983:10). 
{ 

The Laval Ouest portion of the floodplain, the oldest 

region, is predicted to experience the least growth in the 

future. The Auteuil region, on the other hand, has the Most 

growth potential of the entire Ile Jesus area (Laval MRC 

1983:130; Munie. Laval 1976:15). The recent population growth in 

.. 
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reflected by the trends in housing 

region is the site of over 25% of the 

new housing construction in Laval since 1976. 

The northern f100dplain. municipalities experienced their 

greatest population increase between 1961 and 1971, five years 

latér than along the southern floodplain, and experienced another 

surge between 1976 and 1981. The five year delay in population 

growth is largely related to the relative inaccessibility of the 

northern shoreline. The increases in population are closely 

linked to the improvement in north shore accessibi1ity with the 

c~nstruction of the Laurentian Autoroute in 1963 and highway 13 

in 1974. 

After 1971, immigration frSJm Montreal to the northwestern 

suburbs decreased. The high costs of transportation and a 

downturn in the economy led to a reversa1 of immigration trends 

back toward the urban centre. Population increases after this 

date are a result of natural population expansion. 

2.10 Contemporary {:nd uses 

Three studies discuss the nature of contemporary land uses 

a10ng the Mille Iles River: a 1981 environmental impact study by 

the Shawinigan Consulting firm, a 1976 study by tre ~unicipality 

of Laval and a 1976 study by the municipality of Boisbriand. In 

addition, a macro-inventory of contemporary land uses based on 

1980, l : 10 000 air photographs was undertaken to supplement the 

above information. 

Originally, the Mille Iles River region vas an agricultural 
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Table 2.3 

.. 

Distribution of developed lanp uses along study zone in 1980 . 
• 

Land use elass Hectares % of total % of developed 
floodplain floodplain 

1 
Res~dential 289.76 ha. 29% 64% 
Transition 79.30 ha. 8% IB% 
Cottage 11. 82 ha. 1\ 2% 
Industrial/ 
commerc ia1 14.63 ha. 1.5\ 2% 

Agr ieul tural 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 cot tages f or ur ban Mon t rea lers. In 

the early 1960'5 and 70's, due to favourab1e economlC condltions, 

improved transportation networks, the attractive propertles of 
~ 

the shoreline and a 10wer tax base due to the historlcal floodlng 

prob1em, rapid development occured. Toda y , the t" e g l 0 n ha s 

evolved into a suburban, largely resldentla1 area. 

The land use inventory performed for thlS study reveals that 

in 1980, 56% of the northe rn f loodpla i n and 41% 0 f the sout he rn 

floodp1ain are undet" developed land occupatlons (rejldentlal, 

transitional, cottage, industrlal, agrlcultural and dlsturbed 

land uses) . In 1980, the residentlal developments are the 

dominant land use (Table 2.3). 

The residential zones, WhlCh con515t of recent hlgh qua11ty 

constructions, are genera11y found a10ng the least susceptlble 
.' 

flood zones. Along the Laval floodp1aln, resldent::.al 

developments occupy large portions of the Laval Ouest, Fabr~vllle 

and Ste. Rose areas. )ong the northern floodplaln, the 

municipalities of Bois 5 Fil1on', Deux Montagnes and St. 

Eustache support the largest ~esidentia1 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 lov flood 

peaks. The municipality of Laval has observed that the' 

installation or e~~en~ion of municipal serVlces (water plpes and 

5ewe~5) i5 a principal factor in the constructlon of nev 

permanent residential dwellings and the transformatlon of 

cottages into permanent dwellings (Laval MRC 1983:104). 

Transition zones, where summer cottages adjoln permanent 

single family dwellings and where summer cottages have been 
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transformed into permanent dwellings, is the second most 

important deve10ped land use and typical1y oecupies higher flood 

risk areas. In the transition zones, many of the cottages are 

neglected and deteriorating whi1e the permanent housin9, often 

winterized cottages, are maintalned and of highèr qua1ity. 

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 is explained 

by the high renovation and maintenance costs in relation to the 

value of the property, the property tax burden and the zonlng and 

lot size requirements which may render all transformations or 

renovations impossible. Lot Slze requirements and zoning 

regulations have recently played an important ra le 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 occupled 2.5% of the 

floodpla i ns. prior to the suburbanizatlon proeess, the Mille 

Iles River region was regarded as the bread-basket of the 

Montreal region. Between the 1950'5 and the 1970'5, agrlcultural 

practices along the f1oodplai~ study zone decreased and changed 

in nature f rom extensive cultivatlon to lntensive 

market-gardening and horticulture. Today, numerous farms 

specialize in intensive green-house agriculture. A large 

proportion of the previous1y agricultural lands have been 

abandonned and permitted to regenerate into disturbed wetland, 

shrub wetland and wooded wetland conditions. While agricultura1 

activities presently oceupy a small portion of the floodplains, 

~e activity is viewed as important source of employment for the 



J 
46 

local populations (Laval MRC 1983:11) . 
. 

In 1980, few areas were exclusively composed of c9ttages. 

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 remalned along the 

shoreline - one between Fabrevllle and Ste. Rose at the foot of 

the penlnsula, and the last two are 10cated east of Auteuil. No 

cottage zones remained a10ng the northern floodp1ain. 

The municipality of Laval recorded the presence of 2 601 

cottages in 1970, more than 80% located within the study zone. 

By 1976 the number had dropped to 1 544 cottages and by 1981, 1 

150 cottages remalned. (Laval 1976:40 Laval, Serv., Estim. 

1981:54). In SlX years, between 1970 and 1976, there was a 40% 

decrease in cottages. The decrease is the resu1t 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 deve10pment in the study zone since 1976. Between 

1975 and 1980, only 97 new constructions were erected WB the 

floodp1ains, representing only 140 new housing units (Shawinigan 

1980). Factors which have led to the downturn in development 

rate inc1ude: 

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 de.velopment 'of "the fleodplain, 
especially on the south shore downstream from Fabreville. 

an9 finally, stricter floodplain development regu~ations 
vhich are the product of the 1976 federal-p~ovincial flood 
damages reduction program, which wiil be éxamined later 
(Ch.5) • , l 

2.11 The economlC consequences of flooâplain development 

Since the 1950'5, residential development\ along the Mll1e 

Iles River bas expanded from the dry terrace sites to the lo'wer 

floodplains. Contlnued floodplaln development comblned wlth ten 

years of hlgh flood levels have resulted in escalatlng flood 

damage potentials. 

Floodplain encroachment along the Mille Iles Rlver has 

resulted ln the destructlon of valuable riparian habItats and 

engendered the most signlflcant flood damages ln the Montreal 

region. It has been estimated that the Mille Iles River region 

can experlence over 55% of the floodplain damages in the Montreal 

reg i on ( B . A . P . 

floodplains that 

1982:27). l t has .been sta ted about the 

L'envahissement de cet e~pace inondable par 
l'habitation permanente a coute au gouvernement 
québecois, à 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 à 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 vere affected. During the 

-
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1972, '73, '74 and '76 floods, the municipalities of St. 

Eustache, 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 $ 92q 000 (December 1974) f or Laval a,nd $ 2.5 mill ion 

for the entire Mille Iles river region (Shawinigan 1981:7; Munic. 

La v ~ l l 976 : 39) • 

In 197~, thê ~unicipality of Laval determined that 430 

permanent single fam.ily dwel1ing~ were affected by a 5 year flood 

recurrence height, 672 bf œ 20 year flood recurrence and 895 by a 

50 yeali' flood re,currence height. The mean value of the dwellings 

vas establ1shecl at $ 17 000 More than ha lf of the a f fec ted " 

dwelllng5 were located in the Laval Ouest region. 

Simultan(!ously., 432, 5,49 and 617 cottages were affected by the 

1/5, 1/20 and 1/50 year flood recurr,Ace heights. The average 

val ue of ,he cot tages was fi xed a t more than $ ,8 000 (Mun ic . 

La val l 97 6 ) . 

Approx ima tely 250 bU,lldi ogs, along the Mi Ile 1 les Ri ver, 51 

of them permanent dw'ellin'gs, "are" a!ffected by floods below th. ~wo 
, 

year flood recurrênce height' {708 m3/st (B.A.P. 1982). 

~ Conclusions 

AS a result of the hydrological regime of the Mille'Iles 

River, "hich has flows exceeding l 390 ml/s in the spring and 

flows as 10" as 18 ml/s in the summer, the floodplain is 

extensive and active, and supports a range of biologically rich 

habitats. 
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in this chapter, it is 

valuable bio-physical 

environments whose functions can be beneficial to man and whose 

existence are a direct result of the natural hydrological reglme 

of the stream. Floodplain encroachment and structural 

flood-control works attempt to alter 

processses and pose a direct threat 

systems. 

the natural bio-physical 

to the existance of the 

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 upon 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 cha~cterized by a range of land uses/covers, 

from flood-vulnerable residential developments to flood-dependent 

riparian habitats, it is evident 

management program has to adopt a 

that a comprehensive floodplain 

number of short- and Idng-term 
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adjustments to ensure the reduction of flood damages a10ng the 

developed zones and the rational use of floodplain lands alon9 

the undeveloped zones. 

In 1976, the governments signed agreements ta reduce flood 

damages across Quebec. Portions of the agreement spec~fically 

aim to reduce flood damages along the river. However, it can be 

argued (Ch.S) that the floodplaln management scheme i5 not 

comprehensive because lt emphaslzes structural solutions and only 

aims to reduce flood damages. The pOI1Cy is not based upon an 

understandlng of the land use processes and does not conslder the 

preservatlon or protectlon of the remaining valuable rlparlan 

habitats. 
r 

A comprehensive floodpl~in management p011Cy must not only 

employa range of flood damage reductlon approaches, but must 

also be based upon an understanding of the human processes, such 

as the nature and extent of human encroachment lnto an area, and 

of the biophysical elements, such as the nature of riparian 

resources and their management potentials. 

Before the new floodplain management p011Cy is examined, the 

past managment policies, which have led to the present flood 

hazard conditions must be examlned 50 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 tloodplain 

management policies in Canada and Quebec and thei~ implications 

for the management of the Mille Iles River region. 



Chapter 3: F100dplain management policies prior to the 1976 

federal-provincial flood damage reduction program. 
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To understand the present' and future riparian land use 

managem~t po1icies a10ng the Mille Iles River it is necessary to 

examine the past arrangements for dealing with f100dplain 

management in Canada and Quebec. 

The administrative arrangements for dealing with floodplain 

management have historically been highly fragmented amongst the 

senior and junior levels of government. While shoreline 

development has largely remained a provincial concern, f100dplain 

development has become a local municipal concerne As will be 

seen, the consequences of this fragmentation of responsibilities 

is clearly observable a10ng the Mille Iles River floodplains. 

3.1 The Federal government's ro1e in floodplain management 

As a result of the Canadian constitution, articles 92 and 

108 ôf the British North America Act (1867), 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 ta legislate over 

navigation, fÎsheries and interprovincial and international 

matters. The federal gavernment 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 local works, has been largely restricted to the 

construction of flood control structures linked to large river 

basin development projects in collaboration with provincial 

governments. 

In the early 1900's, federa1 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 1940'5 and ear1y 1950'5, major flood events 

occured in Canada. In 1948, f100ding along the Frazer River 
1 

inundated 200 km!, damaged over 2 000 homes and over 16 000 

people had to be evacuated. In 1950, floods a10ng the Red River 

affected 1 760 km 2 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 
j 

emergency situations by providing assistance to those suffering 

from flood damages. A1though the primary responsibi1ity for 

dea1ing with natura1 disasters rests with the provinces, it has 

been a long-standing practice of the federa1 government to assist 

the provinces, when requested, in situations where the costs of 

dea1ing with disasters exceed leve1s which they can be expected 

to bear on their own. 

Cost-sharing arrangements for floodplain protection became 

-
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attractive to provi~cial and federal governments and were viewe~ 

as expedient solutions to many flood problems. Total 

compensation of $22 million was paid following the Fraser River 

flood, $25 million followi~g 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 
o 

hoc ass i stance 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 ta 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. Th~ Act 

provided federal contributions to the provinces for the 

construction of dams and other works for purposes of water 

conservation and flood control. Under the Act, the provinces 

vere 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. 

Though, 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 in 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 wàter resource issues. 

Only structural measures were eligible for Vassistance, 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" and in 

resolving administration and technical problems (Page 1980). 

Through the Canada Water Conservation Act (1~53), which 

limited financial assistance to major structural undertakings, 

the federal government forced ,floodplain management towards 
p 

policies which consisted of s~rictly structural solutions. 

Disatisfaction with the constrainst of theiAct and the growing 

awareness of the need for more comprehensive management schemes 

gave rise to a new act. 

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

Conservation Act. Under the Act, the federal minister of the 

Environment can enter into an agreement with individual 

prov i n'c ial government s for purposes of wa ter 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 imp1ementation of flood control 

schemes. The Act was hailed by the federal government as a 

system which would emphasize joint planning and management of 

river basins, offer a range of planning alternatives and offer 

more possibili ty of federal participation in floodplain 

management. In the Act, no restrictions are placed upon the 

vater related uses of the water resoutce'management project. 
, 

Though no cost-shar ing formula i s spec if i ed by the Act, _ most 

ï 
1 .. 
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Table 3.1 \, 

The "dollar-per-capi ta" formula 
\ for federal cost-sharing 

provincial expenditures per 
capita e1igible for sharing 

Fi rst dollar 
Second and thi rd dollars 
Fourth and fifth dollars 
and for the excess 

- . 

Federal 
share (%) 

a 
50 
75 
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. 

.. 
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studies are financed on a 50-50 federal-provIncial basls (F1Sh. 

and Environ. Can 1976). 

At the saxne tlme as the adoptlon of the Canada ~ater Act 
. 

(1970), a federal pOllCy on flood dlsaster rellef began to 

emerge. PrlO~ to 1970, the cost-sharlng arrangements between 

federal and provIncIal governmen~s for post-dlsaster relIef had 

been negotlated indlvldually on an ad hoc bas:s. Because the 

fe~eral government had responded to Indlvldual provlnclal request 

by studyin~ their national slgnlflcance and thelr cost-beneflt 

ratios, federa1 flood assIstance was 1argely conflned to major 

urban centers. 

Since 1970, federa1 dlsaster assistance has been 

standardized and al10cated under a cost-sharing formula entitled 

the ftdollar-per-capita" formula (Table 3.1), Under the formula, 

a province is not entitled to federal dlsaster aSsIstance until 

the eligible damages add up ln dollars to the population of the 

province and the provlnce requests federal assIstance. 

Not aIl types of damages are eligible for federal 

assistance. Summer cottages, antiques, damages to commercial 

estab~ishments and crop damages are excluded. To date, financial 

assi stance has been focused upon property damages, small 

businesses and the repair of transportation systems and public 

buildings. 

a Even with the adoption of the Canada Water Act and the new 

federàl policy of flood disast,er ,,4ssistance, the policies of the 

federal government came under severe criticism. Though it had 

been claimed that the adoption of the Act would permit a 
, 

"comprehensive planning approach to federal-provincial water 

resource management" (Page 1980:415), if was not clear whether 
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the federal government would provide financial assIstance for the 

implementation of non-structural alternatIves. The dlsaster 

assistance policles of the government were also thought to 

encourage, the dev.elopment of flood risk areas. The dlsaster 

assistance was viewed as "premium-free Insurance" and property 

owners were found to have collected damage rel.lef for a number of 

f loods (Page 1980:416). In addltIon, the concerns for the 

restoratlon and preservation of open spaces, the maIntenance of 

agricultural lands and the growing Interests for the conservatIon 

of wetland ~lora and fàuna pointed to the need for a 

re-assessment of the floodplain management strategies stimulated 

by the Canada Water Act. 

Given these criticlsms, \t~ federal government re-assessed 

its programs under the Act in vièw of formulating a national 

strategy wnich would deal more comprehensively with flood threats 

and floodpla in management. A new approach to f loodpla in 

management was announce on April 10, 1975, by the Hon. Jeanne 

Sauv,f, mInister of the Environment. 

The new approach to f100dplain management is based on the 

f0110wing principles (Page 1980:418; Fish & Environ. Cano 

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 federa1-
provincial agreements and through established 
federa1 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 f100ds, on federal po1icies and 
programs and flood risk maps must be provided to the 
public, the municipalities and aIl others concerned; 

- - - ... ~- -~~ ..... -- ---_. ----------
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j 
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(4) federal agenCles s~ch as the Canada Mortgage and 
Hous~ng Corporation, which admïnisters the National 
Houslng Act, the Department of Regional Economic 
Expansion, whlch provides Incentives to Industries 
in regions of economic dlsparlty and the Department 
of Public works, WhlCh constructs federal facillties, 
will not develop or support development ln areas 
Identlfled by the mapping program as hlgh rlsk areas; 

(5) federal assistance wlll be refused, wlth respect to 
new or further developments withln hlgh flood rlsk 
areas, once the publIc has been made fully aware of 
the hazard (through the use of flood rlsk maps); 

(6) the provlnces are asked to restrlct their investments 
in flood rlsk areas and to encourage appropriate 
zoning regulatlons ln such areas. 

To put these prlnclples lnto practlce the federal government 

negotiate~ agreements wlth indlvidual provlnces. Variations 

eXlst ln the agreements between governments, but all provinces 

must sign a ftgeneral agreement ft and a "mapping agreement ft
• 

The ftgeneral agreement ft has a life of 10 years and outllnes 

t~ basic approach for decreasing flood damages and the policies 

agreed upon by the governments. AU feasible structural and 

non-structural alternatives must be considered, includlng the 

possibility of letting sorne flooding occur. Effectiveness, costs 

and'benefits associated with alternatives have to be considered 

when selecting an çJ approac h. Preference is to be given to 

measures that prevent vulnerable developmen t s in flood rlsk 

areas. The general agreement also includes separate 

sub-agreements covering flood damage reduction studies, 

cooperative flood forecasting and others. 

The ftmapping agreement ft delineates flood risk areas in which 

the policies of the "general agreement" will be applied. The 

federal minimum for delineating~~~he 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 rlsk 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 floodplaln areas 

were development already exists, the governments plan to carry 

out studies to determlne 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. 

3.2 Floodplain management in Quebec prior to 1976. 

Article 92, of the British North America Act (1867), gives 

the provinces legislative authority ov&r property and civil 

rights, over matters of a local and private nature and over local 

worlts. The provincial government is th~refore theoretically 

reponsible for floodplain management which is a matter of local 

nature. 

Though the BNA Act gives the provincial government a11 of 
" 

the legislative authority to manage f100dplain development, since 

the beginning, the majority of legislative powers controlling 

floodp1ain 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. 

-
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Today, the provincial level of government only retains 

legislatlve authority over the management and development of 

public lands - lands which are still owned by the provlncial 

government. In Quebec, the majority of the water bodies, their 

stream beds and banks have remained the property of the 

provincial government. 

The provincial mlnlstrles with powers ta intervene in the 

development of public lands and shorellnes are numerous (Appendix 

IV) .' The agencies usually have twa functlons. First, ta 

supervise the development of public lands, and second, to insure 

the protection of publlC lands. The two functians can often 

contradict one another, especlally wlthin a single agency which 

can act as both the proponent and the controlling agent. Though 

num~rous ministries have an input in riparian zone development, 

two ministries have played a dominant role in their management 

and development: the Ministère de l'Energie et des Ressources and 

the Ministère de l'Environnement. 

The Ministère de l'Energie et des Ressources, known until 

September 21, 1979 as the 'Ministère des Richesses Naturelles' 

and the 'Ministère des Terres et Forêts', is the princi~l 
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 acquisition of lands in the 

public's interest. 

The ministry also enforces the application of the 'Réserve 

des Trois Chaînes' which delineates the extent of public lands 

a10ng shore1ines. When app1ied, the 'Réserve des Trois Chaînes' 

genera11y extends for 61 m (198 ft) abave the normal hi~h water 

level of waterways. Though most of the shorelines of Quebec's 

-. __ ..... __ ~~ _----- -- - -~ 1-
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vater bodies are still part of the public domain some are nov 

part of the private domain and thus outside provincial 

jurisdiction. Generally, the shorelines of riparian lands 

conceeded before June l, 1884, have been transferred to the 

private domain. In such cases, the banks of non-navlgable 

va ter wa y s do w n t 0 the no r ma l 10 w wa ter Il ne are pa r t 0 f the 

private domaln. A f ter th i s da te, the banks of non-navlgable and 

navigable" wat'er bodies are subject to the' réserve' and have not 

been transferred along with the adjacent riparian lands, and thus 

remain within the public reaim. Under the 'réserve' the 

Ministère-de l'Energie et des Ressources can grant or refuse a 

developer the permission to encroach upon the banks of a water 

body. 

The Ministère de l'Environnement, known until September 21, 

1979, as the 'Direction Générale des Eaux' of the 'Ministère des 

Richesses Naturelles' , has played an even more significant role 

in shoreline managemen t . Through the Loi sur le Régime des Eaux 

{L. Q. R-13} , t'he ministry manages the beds and banks of waterways 

up to the height of the normal high water line wi thout flooding. 

Above this height, the Ministère de l'Energie et des Ressources 

is responsible for the application of the 'Réserve des Trois 

Chaînes". If the banks have remained within the public domain, 

the ministry of the environment also controls aIl structural 

works that are likely 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 

the 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 m1nistry of the envlronment, 

are the most important laws controll1ng shorellne encroachment.' 

The Loi du Régime des Eaux (1964), 15 primarily concerned with 

the management of Quebec's water bodies still ln the public 

domaine The law determlnes what types of constructions are 

permitted under glven conditions. Encroachment along stream 

shorellnes is also controlled by the Loi de la Quallté de 

l'Environnement (1972), created to protect environmental quality. 

The powers of the law are much broader than those of the LOl 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 large, the provincial laws controlling public 

shoreline development are adequate, if they are enforced. 

Onfortunately this has not always been the case. In a~dition, 

when enforced, violations must be handled through a court of law. 

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 que 
celà comporte. En effet, dans la région de Montréal, 
nous connaissons plusieurs cas de remplissage qui ont 
été faits sans autorisation et dont le règlement par 
l~s tribunaux n'est intervenu que plus de cinq (5) ans 
après le début des dits travaux. Certains dossiers 
sont même 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 laws regulating and controlling 

floodplain encroachment and degredation have been practically 

nonexistant because most floodplains lands are privately owned 

and thus outside the provincial government's jurisdiction. In 

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

P'LOOD DAMAGE REIMBORSEMENTS (1974 and 1976 FLOODS) 

Categories No. of Amounts paid 
demands ( S ) 

1974 1976 1974 1976 

lndividuals 5 078 6 781 5 725 275 6 657 245 
P'armers l 777 1 063 2 769 201 907 526 
Smal1 enterprises 547 457 2 193 305 2 050 316 
Mise. groups 17 62 340 
Temporary dwelliQgs 176 20 498 19 793 
Collective equipment 107 149 3 874 648 3 202 335 
Emergency measures 73 280 l 950 912 2 046 339 
School commissions 5 28 125 
Operation eost5 l 097 158 1 409 654 
Provincial 
collective equipment 5 050 511 6 185 513 
Provincial 
emergency measures 432 796 159 942 

'" 

Total 7 874 8 928 23 449 340 22 729 128 

no. of 
muncipalities 292 618 

-, 

(Source: adapted from Perrier 1978) 

\ 

1 
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perfectly within the lavs, if not openly sanctioned by property 

l"ights. In add i t ion, ln the case where floodplain zoning 

policies, lot size requll"ements and construction specifications 

have been developed and applied they have often conflicted ~ith 

property rights. 

• La techn ique du zonage au Québec appa ra i t dans les 
faits comme étant essentiellement négativlste... le' 
pouvoir de zoner a été et est encore uniquement conçu 
et art i culé par ses tenant s pour "pl" otéger" ou 
"préserver" certaines parties de leur' territoire 
d'usage indésirables et/ou dommageables. Le zonage a 
donc servi aux authori tés ,publ-iques comme out i 1 
juridique pour "contraindre" le droit de propriété et, 
en particulier, la propriété foncière en territoire 
ur ba in. Cet t e con j 0 n c t ure né 9 a t ive e t dé f e n s ive é t ait 
certes prévisible, voire fondée, dans un contexte 
socio-juridique où le droit de proprtt.J'té' (via la 
propriété foncière) a été et continue d'être envisagé 
comme posséd~nt un caractère "inviolable" et "sacré" et 
d'une importance telle que la quasi-totalité du système 
juridique privé repose sur lui (Denis et Descoteaux 
1976:3~) . 

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 sorne attention in recent years. 

The first provincial effort to provide public relief to flood 

vict~ms occured in 1974 and was repeated in 1976 (Table 3.2). 

Consequently, until 1976, the provincial floodplain management 

) policies ~pnsisted primarily of ad hoc structural adjustments and 

relief and rehabilitation measures. 

3.3 Municipal responsibilities in floodplain management. 

As a resu1t of the Loi des Ci téi et Villes a,nd the Civil 
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Code, floodplain management is largely a local munlcipal concern, 

Au Québec, le zonage s'est révélé êt re 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, ainsl 
que les normes applicables. Ainsi dès l'origine, le 
zonage se retrouva intégré dans nos lois municipales 
générales (Loi ~tes et Ville; Code civil), les 
léglslateurs en ayant fait une responsabilité 
"facultative" presque exclusivement locale ... (Denis et 
Descoteaux 1976:31) 

Municipalitles have been responsible for the control and 

regu1ation of floodplain development through the use of zoning 

regu1ations, lots size requirement, construction standards and 

requi remen t s, 

La majorité des compétences en matière 
d'aménagement du territoire se situe à ce niveau. 
L'autonomie municipale quant à l'utilisation de leur 
térritoire en fait le pivot de toute tentative de 
contrôle et de surveillance .du développement. Ainsi, 
les munjcipalités riveraines constituent dans le cas du 
fleuve, les autorités les plus compétentes pour 
protéger les berges contre un developpement anarchique 
(Delisle, Descôteaux et Denls 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 historiquement 
effectuées sans considération des coûts sociaux. 
L'aménagement des zones riveraines s'est touj~urs 
réalisé sans plan directeur. Seules les presslon~ 
économique~ ont gouverné le développement industriel ou 
agricole et la construction domiciliaire sur les 
berges, entraînant alors une mise en valeur chaotique 
des rives des. cours d'eau .. ~ 

Le proces~us de dégradation des rives est aggravé, 
par l'ab~ence 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 riverain~ quant à l'utilisation de la 
rivière et à l'~ploitation de son lit. On a par 
contre oublié la règlementation de l'occupation des 

\ 
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berges, règlementation qui jusqu'ici relevait d'autres 
entités administratives que celles précisément occupées 
de l'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 

floodplaln management, local communities have not f~rmulated or 

encouraged the adoption of land use regulatlons which would, in 

thelr views, reduce the growth of their tax base. Instead, 

municipalities have traditionally supported the adoption of 

structural ad just ment s, 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. 

1 

The divisions and fragmentation of jurisdictibnal 

responsibilities and the lack of incentives to the formulation 

and adoption of 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 bound~ry between 

the private and the pUblic domain is established by the normal 

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

the normal high and low water line, 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 th~refore left the public domain. By and large, 

shoreline development has been under the control. of private 
4 .. 
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individuals. In 1976, over 75% of the stream banks were under 

private ownership (Munie. Laval 1976). In this case, the 

provincial government has no direct control over shorel~ne 

development and the municipality of Laval is responsible for land 

ut i li sa t i on 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 Ministère 

de l'Energie et des Ressources and individuals have ex~ended 

developments down to the low water line. Six municipalities 

rOccupy various portions of the northern floodplain and aIl have 

control, through individual zoning stra tegies, over the 

development of their riparian lands. 

Overall, through 

municipalities alortg 

the use of zon ing 

both floodplains have 

regulations, the 

encouraged the 

development of low ~ensity residential housing (single and double 

occupancy). The municipality of Lorraine 

and has zoned its entire floodplain for 

has been the exception 

publ ic land use! The 

municipalities of Laval and Boisbriand are the only 

municipalities to have undertaken a systematic study of the 

shoreline aeeessibility 

polieies. 

and have formulated publ ie aecess 

• 

.f 
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3.5 Conclusions. 

Because of the fragmentation of responsibilities and the 

" lack of coordinated and planned floodplain management policies, 

economic factors have .controlled development along the 
",. 

floodplains of the Mille Iles Ri ver. Unsui table devel'opments 

have progressed unhindered and sometimes have been encouraged by 

munic ipal zonïng strategies. Consequences of the absence of a 

comprehensive floodplain management policy have been the 

destruction of v~luable riparian' habitats and the unsuitable 

development of floodplain lands. 

The following chapter investigates the land 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 presel1t flood-vulnerabili ty. ~ 

1 
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ChaPter 4 ~ Floodplain d~velopment trends ~lon9 ~he Mille Iles . ( 

River prior tO,the_l976 federal-Provincial agreements. 
1 

1 ntroduct ion , 

Floodplain development along' the, Mille Iles river has 

proceeded without the gu~delines of a comprehensiv~ management 
.1 

strategyidentifying the valuable. riparian envir.9nments or the 

approp'riate riparian land uses. -As a consequence, the Mille Iles 
,< 

river region hast lost val'uable resources and become increasingly 

vulnerable to floods. 1 

To reduce the flood damage potential and manage the 

remaining resources of the floodplain, the nature of the 

encroachment proces5 must be understood. The following chapter 
< 

inv~stigates the nature and extent of human encroachment cnto the 

river's floodplains and the land uses ch~nges ~hich have glven 

rise to t'9day' s 1055 of resources and flood vulnerabili ty" 

.... An unde,r~tanding of the nature of the land use changes and 
, 

b r,> ,. '" r$laining undistur ed resoûrces' proviaes the basis for land use 

...: planning and helps to assure" that development 1 protect ion and 

pres~at-ion is done in the most sy:;tematic and efficient manner. 

A study of riparian land use can be used in floodplain 

development planning te determine the extent of encroachment, 

identify the development trends which have resulted in increased 

vulnerability, delineate uses which are appropriate along the 

floodpla i n, determine which resources are best able to 

accommodate these uses, and to promote protective legislation and 

zoning for the remaining valuable sites. 
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, 
~ Materia1s and methods 

4.2.1 . MBterials , 

Existing aerial photographs vere used to delineate and map 

past and present land uses and vegetation covers. Amongst th& 

sets of existing continuous and sterèoscopic aerial photographs, 

the following two sets vere chosen. The earliest available set' 

of air photographs, 1958 black and white prints at the scale of 1 
fi 

: 36 000 vere chosen as they provided the oldest information on 

the past distribution of ripadan land uses. For ,data on recent 

land uses 1980 colour eut-films at the scale of 1 10 000 were 

chosen. The 1980 photographs are the most recent small-sca1e 

photographs of the area. They cover-most precisely \the riparian 
~, . 

zol'te -under s~udy and are thought to ~ccurately represent the 1976 

floodplain çonditions. The 1 10 ~O covèrage permitted the 

identification of certain plant species, while only dominant 

canopy vegetation could be es"t·ablished with the 1958 photographs. 
" 

A Bausch and Lomb Zoom Transf~r Scope (ZTS) permitted·the 

vieving of aerlal photographs projected upon topographie base 
" 

maps. The base maps consisted of the five Montreal region "Flood 

Risk Maps" scale of 1 : 10 000) produced by the Inland Waters 

Directorate, Depart~ent of Fisheries and Environment Canada and 

by the Surveys and Mapping Branch of the Department of Energy, 
.: 

Mines and Reso~rces~ Ottawa 1977 (31 H 12-100-0101, 0102, 0201, 

0202, 0302). The maps ·delineate the low water ,mark, the 20 year 

flood recurrence height and the 100 year flood recurrence height. 

Controls on the ZTS alloved the correction of differences in 

air photographs and base map seales and provided optical 

c~rrections to accurately super-impose the images upon 
"-

the base 

---- -- -
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maps. The ZTS controls enabled - thè correction of geometric 
! 

anomalies' in the 'photographic' image-s due to tïlt, r~lief ( and 

lens distortion. In thïs tnanner land use and cover information 

f~om 1958 and 1980 photographs vas traced onto transparent 
, 

o.er~ays plac~d over the base maps. T~o sets of overlays wer~ 
t' ~~ 

produced, one set containing 1958 and the other 1980 information. , 

The transparent overlays could then be studied separately or 
• 

super-imposed on'to one anotper, revealing land use ~nd vegetation 

cover changes. 

4.2.2 Methods 

, The land use/land coyer classification system adopted for 
1 ;"'""", 

thAs study is based on three systems: the Çanadia~'Land Inventory 
~ 

System (1970), 0 Golet' 5 wetland classq;ica\pn ~ystém (1976) and 
\ 

Dansereau's Ecological Land-Occupation Classification (1977). 

The hierarchical land use classification·system devised by 
f) "1 ~ 1'\ 

\ the Ca/nadian Land I nventC?ry r;epresents the closest approach to a 
\ 

. nat~na~ 
l system thà~ bas yet to be proposed in Canada. The 

syst~m lS 

sensors. 

designed to be amenable with data derived from remote 

The ~unctions which. lands fil1 are associated with 

types of land use and land caver. 

Golet's wetland classification system, which is based 

largel~ on Dansereau's earlier yorks, was used to give the 

Canadian Land Inventory's land classes SOme of the dynamic 

properties of water. Through the use of 

classes, Golet provides indicators of soil 

and the frequency and duration of flooding. 

va-r i ous veget.a t ion 

moisture co'nditions 

\ J 
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LARD DSB/CO CLASSIFICATION 

Groups 

Developed . 

, . 

Ondeveloped 

\ 

C!tegories / 
"'), 

~uburban \ 
\ 
\ 

\ 
Industrial 

Rural 

< / Wild 
-.~ 

. . 

, 1 

---,~~-~ .. _~-"-

~ 

Classes 

Residentiel (R) 
Transition (T) 
Cottage (C) 

Industrial/ ( 1 ) 
Commercial 

A~riculture ( A) 
Ousturbed (0)' 

- ~ 

Shore marshes 
Basin marshelS 
Meadov "etlend 
Shrub/sapl ing 
vetland 

(sm} 
(1,m) 

-, (mw} 

Wooded vetland 
Oisturbed wetland 

('w) 
(vv) 
(dw) 
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Pina~ly, Oansereau's work on land elassification (1977) 

provides ecological criteri.,to evaluetethe significance of land 

occupation changes. As Dansereau states (1977:1) "land 

occupation patterns can best be understood if they are graded 

according to the dynamics of their camponent ecosystems." 

Accordinq to Dansereau' (1977), traditional classification systems 

rest upon the diehotomy of used versus unused land. , Thi s tends" 

to ,reflect wbat man has done to "the land. In such a system there 

il, hovever, " ••• no linear seque~ce from either the most 

intensively used or the most productive to the least use~ (or 
, 

disturbed) or le~st productive in the scheme as a whole or in its 

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

vild, rural, industrial and urban (or suburban in this case) land· , . 
,occupations, man's manipulation, exploitation and tranlfor .. tttt, 

of the environment can be assessed aecording to the •• ~~. 

expenditure and the depth of change induced in various parts of 

the landscape. 

The land use classes , were developed to permit floodplain 

areas with dt'fferent development charaeterisics to be 

differen,tiated. The twelv.e classes chosen for the S1=udy were 

assembled into four categories which fa!'l into two gr(;lups (Table 

4.1). . 
~ --< . Six land use classes fall vi thin the 'developed floodplain' 

group (residential, transition, cottage, industrial, agricultural 

and~sturbed) which describe zones in which human activities are 

overt. The natural riper!an environment in these classes is f . 
modifiec to different degrees. The endemic vegetation is usuelly 

absent and thtrtopography 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. 

The six classes fall into three categories which correspond to 

", sUburbap, industrial,' and agricultur1al lan_d occupati~n~ .. ' 

Six land cover classes fall vithin 0 the "undeveloped , 

floodplain" group (shore marah, ,basin marsh, meadov wetlanèl, 
" 

.~rub wetland and vooqed vetland) which describe zones vhich have 

not' been significantly modified by man. To fall vithin the 

undeveloped land cover classes, a parc~l of land must have a 

complete vegetation cover." The vegetative classes encompass the 

range of riparian h~bitats from the saturated soils of~ tbe 

shoreline marshes to the aeldomly flooded forest5 along -~he 100 

year flood recurrence height (Fig. 1.1). The six classes form a 

grldient reflecting frequency, depth and ,duration of seasonal 

flooding vhich are key factors in determining' the wildlife value 

of riparian zones and in 
-

estàblishing man's vulnerability to 

flood events • . 
The tvelve classes used Pin the study are described as 

• follows:,' 

DBVELOPSD FLOODP.LAI N 

, 
Residential 1!l - Permanent residential zones appear as areas 
irrevocably 1 committed, ,to development. These areas are 
~haracterized by a considerable amount of densely planned 
residential development consisting primariIy of single family 
residences generally located on small, evenly spaced lots. Most 
constructions are recent and of high quality. Duplexes, 
apartment buildings and oth,er multiple family dwellings aFe 
present but Iess common. Paved roads, driveways, parking lots 
and s'idewalks also characterize thi s zone. A large proportion of 

,the surface area has been rendered impermeable. To decrease 
flood damage potential, facilitate access to the water nand to 
'~mprove' 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. WeIl 
kept lawns and ornamental hedges, bushes and trees are common, 

, , f 
- - .,-
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attributes. Ecologically 1 re,sident~al zones contain fieavy 
investmenta derived from other ecosystems. The investments in 
the zone are large and varied (buUcUngs, 1 machinery, 
~hicles .... ). The soils in the area produee little or no 
eon.umable produets as these are obtained from otper ecosyatems. 
Wh~reas 'the minerotrophie Act i vi ties are sealed oU 1 the 
biotropbie aetivities are limited to human funetions 'at the 
aspense of imported resourees. In -~urn the residential zones 
eontribute little to the floodplain eeosystem besides the 
periodie exodus ot some of its waste (Dansereau 1977:14). 
Ra.i4ential zones are the most flood vulnerable land use in the 
elalsilieation system: high-investment, ill-adapted structures 
and densely developed zones result in extensive loss of p~operty 
and lives in the t!vent of a flood. (Photo. 4.1) 

Transition ~~l The transition land use class denotes zones 
characterizecr- by the presence of permanent single family 
dvellings interspersed with seasonal cottages or cottages 
converted into permanent dwellings. As with residential areas, 
transi ti,on zone. are irrevoèably cOlIIIIIi tted to developalent though 
because they have a smaller proportion of hlgh-investment 
permanent dwellings they can be considered economieally less 
'vulnerable te f~ood events. Air ;?hotographs reveal zones of less 
clearly. planned development l The shapes of houses and lots may 
vary more theri in resiaential zones. From the ground, 
architectural styles refleet a range of adaptations to the 
floodplain environment: from weIl adapted cottages raised above 
the ground through the use. of stil ts, to . i ll-adapted permanent\ 
dwellings with "finished w basements (game rooms, laundry rooe.) 
vulnerable ~o flood events. If the transition zone is largely 
composed of permanent residences, it is expected to have a lov 
flood ~water absorption potential and high runoff properties. 
Because transition zones generally display ~ess paved surface 
area and a range of architectural a~ptations to the floodplain 
environment, ~he zones are eo~sidered to he less environmentally, 
disruptive and flood-vulnerable than residential areas. (Photo. 
'.2) 

, -

- I.Cottages (C) - On air photographs cottage zones are distinguished 
from residentiàl and transition zones on the "basis of, the size 
and type of buildings and the lack of clearly planned development 
pa tterns. The zones are often' eharacterized by the presence of 
mature vegetation covers. Cottages usually display smaller roof 

1.' • areas and less regularly spaeed lot divi sions. Cottages are 
usually, eonstructed of, wood, clapboard and tarpaper. Many are 
abandoned or in disrepair. Financial' investments are less 
important then in permanent residential dwe11ings. They are 
typieally 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 repl~eed by infilling of natural 
topography. The more ~nvi ronmentally ,: sOU,fld 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 eonsidered to be the best 
adapted and least environmen~all~~isruPti~e and floo~-vulnerable 

~~'----- - .. "",-- ..... ---..-.. ----- ---i;~-:::----
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suburban land use. (Photo. 4.3) 

l ndustr ial/Commerc iaI., (I) - l ndustrial and commercial' land uses 
are usually distinguished by the presence cil large buildings 
adjacent to large parking lots. Even more than in residentia~ 
zones, the minerotrophic,activities of the floodplain are sealed 
off and the'biotrophic activities are limited,to human p.focesses. 
These zones require high expendi tures of energy and depend upon -
other ecosystems. The vegetal and animal food which is consumed 
must be imported. The. ra~ materials come from 1,ong distances. 
The zones are usually well linked to transportation,systems and 
powet'::~transmission networks. Such areas are often located on the 
periphety of residential zones. Due to the extensive areas of 
impermeable surfaces which characte'rize this class, the 
absorption and storage capacit:y of flood waters is very modified. 
Secondary impacts of flooding ln ... these areas can be considerable 
(loss 'of work ' days, disruption of services, ••• ) and may outway 

_ tlle primary losses' of flood damages to con.structions in a 
residential zones. (Photo. 4.4) 

Agricul turai (A) - Agr icul tural areas are identi f ied on air 
photographs by the presence of cult i vated fields: a clear ana 
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 
8gricul tural zones from other land uses. This land use 
oC;cupation is geared to high producTivity at t'he phytotrophic 
level (Dan5ereau 1977). Its produc't i5 almost entirely exported. 
The specialized nature of the exploitation requires heavy 
investment (machinery, fertilizers ••• ) 1 sophisticated management 
and constant attention to market. The activity is dependent upon 
the rich soils of the floodplain environment. Because the 
germeability of the ground surface in this category is less 
radically changed as compared to other developed riparian land 
uses the absorption and storage, capaci ty 'of flood water ,in 
agricul tural zones i5 'less di sr14P~ed. t;.han in the ~uburban +and 
uses. Though seasonal flo'oding is bêneficial to agricultural 
lands, extreme flood events may lead to sail erosion if 
precautions are not adopted. Agricultural zbnes are potent~ 
the least permanent of aIl developed rlparian, land uses, sfnce 
such an area can revert to meadow or ~asture land. wi thin one 
year' 5 t ime. Pasture lands 1 where there i s a completè vegetation 
cover (soils havp no t' been tilled or cultivated) exist, fall into 
the disturbe'd wetlaod (dw) floodplain cl,ass. (Photo. 4.5) 

Disturbed (D) - This class encompasses a number of miscellaneous 
disturbancë5. It represents' zones along t~e f loodplain where 
vegetation has been removed and the top soi\1 exposed. On air 
photographs, these zones appear as patches of bare sail. They 
are often located at the periphery of developed zones. The 
disturbance may be of a natural or man-~ade origine (Photo. 4.6) 

p\ 

... ' 



73a 

\ 

Pho to. 4. 7 ' (sm) Shore marsh zone 

Photoo 4.8 ~bm) BaS1G marsh zone 
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Ondeveloped Floodplain 

# 

Shore marsh (sm) This class applies to wetlands located on 
active fluvrar-floodplains, adjacent to flowing water. Shore 
marshes occupy the low-lying and poorly drained areas associeted 
with the floodplains 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 locally. By late summer, declinin9 
water levels may expose drawdown - zones of emergelft .. rah 
vegetation and mu~ flats. 

The dominant vegetation consists of robust, broad and narrow 
leaved marsh emergents (Golet 1976), such as pickerelweed, 
arrowhead, 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 lea~d 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 whén shallow flood waters 
permit ducks access to supplies of plant seeds unavailable during 
the previous summer and fall. These shallow water zones are a1so 
important for certain fish species as spawning sites. Excellent 
muskrat habitat is left when the water subsides and emerge~t 
vegetation flourishes. Herons, bitterns and shorelines birds 
feed in shallow water areas. T~e zones are important in ground 
water storage and replenishment and in the filtration of 
sediments. (Photo. 4.7) 

Basin marsh (bm) - Thepe wetlands occuPY 
catch basins--rid by loèa1 runoff and/or 
the shore marsh zones, 'the predominant 
robust, broaa and narrow leaved marsh 
water areas occur, a variety of floating 
plants flourish. 

{ 

\ 
topographically defined 
ground water. As~with 
vegetation consists of 
emergents. Where open 

and submergent aquatic 

Along with shore marshes, basin marshes are the most 
valuable al1 purpose waterfowl habitats. They are used for 
ma t ing, ne st ing, feeding and brood-rear ing. 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) 

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 in the 
spring. Soils quickly dry as the ground water table falls be10w 
the surface. During the growing season the soil is dry, except 
in depresssions or drainage ditches where surface vater may be 
present. 

On air photographs, undisturbed, meadow wetlands appea~ as 
zones of fine textured grasses and sedges of lov stature, 
intermixed with a wide variety of forbs. Meadows can support 

- -- ----- --
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Photo. 4.9 (mw) Meadow wet~anà 

Photo. 4.10 lswi Shrùb/Sapl~nq ~etland 
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dense stands of tall Meadow emergents such as purple loosestrif~, 
reed ~anary grass, blue-joint, voolgrass, cattail and mannagrass. 
Meadow emergents like soft rush, sedges, joe-pye weed and 

- flowering rush are characteristic but rarely dominant. , 
The vildlife value of meadows depends on the availà~ility of 

surface vater. If such water is present nearby, fovl may rest 
there. Muskrat 'are nearly alv,ays present, but populations are 
higher where surface va ter is available. Song sparrows and red 
vinged songbirds feed and breed in meadows.' Pheasants and 
rabbits find food and cover during the fall and win ter and 
sometimes breed there ~s weIl. (Photo. 4.9) 

Shrub-Sapling vetland (sw) This. class applies to riparian 
zones dominated by shru~and saplings. A vide variety of soil 
moi sture conditions a~d shrubs are included in this class. 

Within sapling shrub zones, tall slender shrubs are 
dominant. Red and silver maple saplings are the MOst ':·common 
folloved by speckled alders. The sapling ~hrub 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 g~nerally occupy moist locations. 
Speckled aIder, willov, red osier, high bush blueberry, 
buttonbush, swamp rose, viburnum, sveet gale, sheèp laure1 and 
b~~-- laurel are all common. Open areas within this zone are 
ufually occupied by meadow emergents li ke blue-joint, re'ed canary 
grass and sedges (e.g. Carex stricta). 

Aquatic shrub wetland zones oceupy depressions in which 
surfac~ water is of greater depth and duration than other zones. 
They are often located on the periphery of shore and basin 
marshes. Buttonbush a~d willow are the ~ost common aquatic shrub 
spec ies. ;' 

Shrub wetlands offer habitat for a vide variety of vild1ife, 
including both upland and vetland' species. The kinds of wildlife 
present in Any given area depend upon the shrub species, 
surrounding habitat types and aceess to open water zones. (Photo. 
4.10) 

Wooded vetland (vv) This class applies to a~eas dominated by 
trees. Such zones occur throughout a range of soil moisture 
condi t ions. Sites may be subj ect ,te seasonal or occasional 
inundation. -Large variations in vater availabilityand soil 
fertility along the floodp~ain are_ reflected by the large number" 
of tree species vhich occur Along the zone. 

Forests of,!ilyer maple are the dominant forest cover a10ng 
the shorelines rètlecting 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 silv~r mapIe, sugar maple and ash may 
form a large part of the forest stand. This zone is 
characterized by the presence of dense undergrowth. Sensitive 
fern generally dominates the ground cover. 

Along the upper portions of the floodplain, vhere flooding 
is less frequent, mixed forests of white and red ash, oak, maple 
and american beech are chara~teristic. The forest understory 
lacks a very dense herbaceous growth which typifies the previous 
wooded wetland. 

_r_ .... ~ _", ... M_~~ __ ~. ________ - --
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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 thrQugh the nesting period and 
if brood areas are availabfe nea:r,by. Otherwise, wooded wetlands 
are most valuable to upland wilâlife. They provide habitat for 
racoons, rabbits and grouse. Because of the structural-diversity 
of vegetation, wooded swamps probably support a great'er diversi ty 
of songbirds than any othe,r wetland type. Many spe-cies of 
warblers, flycatchers, woodpeckers, grosbea'ks and ovls 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 sp~ing and fall migration because of available mast crops. 
(Photo. 4.11) 

Disturbed wetland (dw) - Natural vegetation cover in this clsss 
is greatly modified as a result of human or animal activity. 
This is the least valuable vegetation cover in terms ~f wildlife 
potential. A disturbed zone is by definition transitory and once 
repested disturbances end, this zone regenerates into one or more 
of the stable vegetation zones described above. 

\ Disturbed zones are characterized by the presence of 
pioneering vegetation which develop after the original 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 variNble 
as to species, the vegetation of a di5turbed zone i5 primarily 
coarsely textured forbs, mixed with grasses of low Qr 
mid-stature. 

The ,value of the habitat to wil9life depends on the e~tent 
and degree of disturbance. tightly qra~ed wetlands may approach 
meadows in their value, but heavily graied or mowed areas can be 
ne~rly devoid of cover useful to animals larger than moles. 
Heavy grazing reduces the value ~f the zone by soil compaction 
and/or erosion, and by simple harrassment of wildlife. Sorne 
birds, such as robins, make extensive use of disturbed zones for 
feeding. (Photo. 4.12) 

~ field study was conducted in the Summer and fall of 1983, 
" 

using the above cla5sific&tion system, tQ ground truth the . 
floodplain land uses and vegetation covers observed ~n the 1980 

air photographs. The field survey technique was designed to be 

appropriate for the macro-scale of the air'photograph lapd use 
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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 

terme of develQpment characteristic for the developed land uses 

and in terme of floristic composition of the canopy for the 

undeveloped land cover types. Representatives of the mèjor 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 
u 

be considered subj~ctive. Fundamental to this approach to ground 

control and mapping is 'the aceeptanee of photographie signature 

differentiation as a rational basis for the classification .~f ... ....,. .... 

land uses and land cover types. 

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 use of a Hewlett Packard 9845 .. B/C desk top 

computer, al përipheral hardware' digitizer 9874 and a software 

package program designed to calculate area. The surface areas of 

land use covers were calcu1ated to determine changes in ~he 

nature and extent of land uses.' Random point sam~les were taken . 

from the 1958 and 1980 base maps to obtain information on' the 

nature of land use changes over the 22 year periode 
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Table '.2 " 

LAND OSBlCOVBR CHANGBS ALONG THE STODY ZONE: 1958 1980 , 

Developed 

Suburban 

In us. 
Rura 

.Ondèveloped 
Shore .rsh (sm) 
Basin marsh (bm~ 

Meadow wetland (mv) 
Shrub-sapling wetland (sv) 

Wooded wetland (vv) 
Disturbed wetland (dv) 

$-= ; 4 g 

, of total 
f1oodplain-
1958 '1980 - -

6 29 
l' ~ 8 

7 '/ 1 
,1 1.5 
12 . . 2.5 

2 4 
. <'2i) ('~) 

2 
1 
1 
8 

31 
15 

(58i) 

1 
1 

<1 
8 

34, 
10 

(54%) 

, of àeveloped 
.floodp1ain 

,lm. il!Q 

l' 64 
33 18 
17 2 

2 2 
29 5 

5 9 
(100') (lOOi) 

, of undeveloped 
floC?àplain 

3 
2 
2 

·1' 
53 
26 

(100') 

2 
2 

<1 
15 
63 
18 

<100' ) 
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4.3 Results 

4.3.1 Major land use tr~nds Along the:study zone 
\ 

Table 4.2 presents the percentage distribution of land u~es 

Along the floodplain study zone in 1958 and 1980. Though, over 

the 22.years, the to~al surface area of deve10ped land only 

increased by 4%, from 42% ,to 46% of the floooplains, the data 

obtained from the land use classi f ication study reveal th'at there 

have been significant changes in the extent of certain éland 

uses/covers along the MLlle Iles River floodplains. 

Four major land use/cover changes were observed: 

---~.--- --- . 

First, within the suburban land uses, the 
importance of transition and cottage zones decreased, 
while residential land use increased in surface area. 
Between 1958 and 1980, residential zones iflcreased 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 permane'nt residentia.l 
developments •. 

-,Second, agricultural zones decreased from 12% to 
2.5% of the floodplaiQ and from 29 % to ~% of the 
developed floodplain. Agricultural activities, one of 
the most productive and suitable floodplain land uses, 
decreased from being the second most important 
developed land use in 1958, to being the fourth in 
1980. 

A third important land use trend was the 
decrease in aIl of the undeve10ped land covers, except 
for shrub wetlands which retained the same amount of 
floodplain area and wooded wetlands which increased in 
surface area. Shore marshes, and,especially meadow 
wet1ands, were affected. Between 1958 and 1980, meadow 
wet1ands decreased from 1% of the floodplain, to occupy 
an insignificant portion of the study zone. 

The four th important land use change vas 
represented by an increase in wooded wetlands. Wooded 
wet1and was the only vild land occupation to increase 
in surf~ce ~rea. Woodland increased from 31% to 34% of 
the study zone and from 53% to 63% of the undevëIoped 
land uses. In 1980, wooded wetlands remained the 
do.inant f100dp1ain land use and wild land occupation. 

'\' 
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"~ ., Consequently,· between 1958 and 1980, though the proportion 

.,,,,.\ '. of deve10ped ver,sus, undeveloped floodplain s~rface area changed 
... -

( 

relatively litt1e, important land use changes occured within the 

developed and undeveloped land use occupations: the study zone 

which had been cparaeterized by the presence of wooded wetlands, 

transition areas and agricultural zones, evolved into a landscape 

dQminated by wooded wetlands and permanent"residentia1 land use. 

A result of the suburbanization process has been the polarization 

of developed land occupations towards permanent residential uses 

and undeveloped land covers tovards wooded wetland occupations. 
1 

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 ;ones, agriculture 
• 

and cottages, to intensive high-investme~t permanent residentia1 

developments. Over the 22 years, residential zones increased by 

~3%, to occupy 29% of the total floodplain. In 1980, residentia1 

land uses occupied 64% of the developed floodplain, while 

transition zones occupied 18%, agriculture occ~pied 5% and 

cottage zoneS only occup~ed 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 

~were transition zones and disturbed wetlands. FOl" ,t!xamp1e, 

of the 1980 residential lands only 21% was residential in 1958: 

35% vas transitional and 14% was disturbed wetland, 12% was 

vooded vetland, 8% was cottage zones, 6% vas tinder agricultural 

land use, 1% was disturbed, 1% was shrub wetland, 1% was 

industrial and 1%' was basin marsh. 

~----"- - -



79a Table 4.3 

"" Conversions and origins of land uses 

CONVERSIONS OF THE 1958 LAND USES , 

R - 100" R 

T_ 76" R 
21" T 
, 3" 0 

c- 38" T 
28" R 
28" C 
~~ dw 
2" SW 

1- 73'" 
25~R 

A - 2"" SW 
20" A 
2e" ww 

- '17" dw 
, ~-12" R 

3~ 0 
2" T 
1" 1 
,,, bm 

0- JO" 0 
20" R 
20'" WW 
20~ dw 
10" T 

sm - 61" sm 
12" SW 

9" 0 
'u.ww 
3" 1 
3" mw 
3" dw 

-bm - 40" bm 
"0" WW 
20" R 

mw - 67" SW 
33" mw 

SW _ 55" WW 
25" SW 
6" dw 
." sm 
"" R 2" T 
2" J 
2" 0 

WW l 6'" WW 
12" SW 
12" dw 
6'" R 
~" sm 
3" T-
'" J 
'''' 0 

dw - 29" R 
25" dw 
18" WW 
9" SW 
8" 0 
6" T 
3" 1 
2" A 

ORIGINS OF THE 1980 LAND USES 

R - 35" T 
21" R 
, .. " dw • 
12" WW 
8" C 
6" A 

'" 0 ,,, SW 

", 1 
1" b(T1 

T -~" C 
33" T 
IS" ww 
10" dw 
.. " A 
2" 0 
2" SW 

.. 
C - 93" C. 

7" WW 

- 27" 1 
21" dw 
18" WW 
9" A 
9" SW 
9,., sm 

A - 89" A 
11 " dw 

o - 2"''' dw 
21" WW 
10" 0 
's~ A 
1.5" sm 
7" T 
.. '" A 
"''' sw 

sm - 60" OPEN WAU" 
37" sm \ 
3" SW 

bm - 67" bm 
33" A 

mw- 50" mw 
50" sm 

sw - 36" A 
21"'SW 
17" WW 

1"" dw 
~sm 

3"mw 
2" C 

ww - 62"'WW 
1-5" SW 
10" A 
9" dw 
2" sm 
1'" bm 
'" 0 

dw -33" dw 
31" ww 

2~A 
" sw 
3 C 
3" 0 
3" sm 

, ( 

\ 

(R-residential, T-transition, C-cottage, I.:.industrial/cODIDercial, A-aqricultural 
O-disturbedi sm-shore marsh, bm-basin, mw-meadow wetland, sw-shrubJ 
sapling wet and, ww-wooded wetland, dw-disturbed wetland1 
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It must be noted that though there was a large increase in 

residential activity, only 28% of the 1980 residential land use 

vas a prod~ct of encroachment upon wild land occupations, 

primarily disturbed wetland and wooded wetland (Table 4.3). The 

major source of residenti~l land use was, therefore, a product of 

the conversion of less intensively deve'loped land uses especially 

transition zones, followed by cottage and agricultural land uses: 

76% of the 1958 transition zones" 28% of the cottage zones and 
, 

Il.5% of the agricultural lands were converted to permanent 

residential ~and use by 1980 (Table 4.3). 

A major consequence of the polarization of developed land 

uses towards intensive high-Ï'nvestment residential activities 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 ~~nes 

which minimize 'flood water displacement and flood damage 

potential, vere abandoned or replaced by p~orly adap.ted~ high 

density resldential developmentsiwhose existance is not dependent 

upon a floodplain environment and whose designs and high costs of 

constructï'on and maintenance make them especiall~ vulnerable to 

flood events. 

In addition to increased flood damage potential, the 

construction of residential and\ industrial land occupations ) 

renders much of the floodplain impermeable and literally seals " 

off the biotrophic activities of the riparian ecosystem. 
\, 

Once residential developments are constructed, attempts to 

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

result in more riparian resource de-gradation. The oon.struction ~~, ' 

, f -
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Distruction of the natural land-water transition zone 
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Pho'Co. 4.13a 

Fhoco 4.13b 
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of dikes resu1ts ln the destruction of shore marshes and the 1055 

of the natural water-land transition zone (Photo. 4.13q ,b,c). 

Infilling of floodplain lands 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 flood waters further up the floodplains, increase flow 

rates and friction and effect the eros~onal potential of flood 

wa ter curren ts. 

In 

towards 

summary, the 

residential 

evolution 

land uses, 

of 

a 

developed land occupations 

land use which is not 

floodpl%in-dependent, leads to increased riparian resource 

degradation and flood damage potentials. 

By 1980, residential land use occupied 85% of Bois des 

Montagnes', 55% Filion's floodplain, 80% of Deux 

Eustache's, 30% of Rosemere's, 

Boisbriand's and none of Lorraine's. 

26% of Laval's, 

~) The evolution of wooded wetlands-

of St. 

19% ' of 

The land use data also indicate that land cover changes have 

occured w~thin 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 disturbed wetland, meadow wetland and shore marsh (Table 4.2). 

The disturbance and destruction of shore marshes represents the 
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1055 of the most valuable riparian h~' , abl tat w lch contains the' 

highest flora and faune diversity and const'tutes the Most 

important aIl purpose waterfow1 habi ta • Residential 

develop~ents a10ng the northwestern shoreli~e (S~. Eustache and 

- . Boisbriand) and industrial developments a10ng th~ southwestern 

shoreline (Laval Ouest and Fabrevi1le) were largely responsible 
, l? 

for the 1055 of shore marsh and meadow wetland coyer types. 

It appear~ that continued floodplain encroachment upon wild 

land occupations and the abandonment of extensive agriculture 

have resulted in the pol~rization 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 wet1and 

area. Shrub wetlands accôunted for 15% of the 1980 woodland 

surface, agricultura1 lands accoudted for 10%, disturbed wet1ands 

accounted for 9%, shore and basin maish for 3% and disturbed 

wet1and for 1%. 

A major consequence of the polarization of wild land 

occupations towards wooded wetlands i5 the 1055 of vegetation 

diversity, which is the primary prerequisite for wild1ife 

diversity. In 1980, wooded wet1ands occupy 63% of the 

undeve10ped floodplains, disturbed wetland 18%, shrub wet1ands 

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 

t?e highest vegetation diversity are lo~ated 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 Boisbriand 

and Rosemere floodplains. 
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diversity, 

floodplain encroachment has led to the fragmentation of remaining 

resources. The fragmentation of vegetation covers effects the 

floodplain's vi1dlife and recreational potential. For example, 

although the total surface of shrub wetland remained the sa me 

between 1958 and 1980, the number of land parcels increased from 

65 to 95", while the average size of th'e parcels decreased from 

1.23 ha. to 0.85 ha AS vild land covers decrease in size and 

diversity, p~ripheral disturbances have more effect , on vildlife 

in the interior. Units of land cover become isolated from one 
( 

another and the shoreline, and the needs of riparian vildlife 

become increas'ingly difficult to',satisfy. 

Since 1979, 8gricultural lav 90 has placed éonstraints on 

the.development of agricultural lands. It has been estimated 

that 66% of Laval's voodlands are nov zoned for agricult~ral 

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. 8 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 becomes apparent that the 1055 of 

vegetation diversity and the polarizatiçn of vild land 

occupations towards vooded wet:and conditions is being encouraged 

br agricultural law 90 which arbitrarily protects agricultural 

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

development. 

I~ 1980, vooded wetland occupied 40% of Laval's f100dplains, , 

35' of Ro~emere's, 23% of Lorraine's and Boibriand's, 10% of Deux 
~ 

( 
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Table 4.4 

111 

Discrep~cies in ~pper and lo~er f1oodp1ain deve10pment 

Upper f1oodp1ain Lower floodplain 
(20yr - 100yr) (water - 20yr) 

% of total l" of developed % of total % of develted 
floodplain floodp1ain f1oodp1ain f100dpla n 
1958 1980 1958 1980 ~ 1958 1980 1958 1980 

R Il 13 22 68 R 6 27 15 63 
T 19 8 38 13 T 13 8 32 19 
C 5 1 10 1 C 8 1 19 2 
l 1 3 2 5 l 1 2 
A 12 3 24 5 A 12 2 29 5 
D 2 5 4 8 D 2 4 5 9 

(50%) (63%) (100%) (100%) ( 41%) (43%) (100%) (100%) 

% of undeveloped % of undeveloped 
f1oodp1ain f1oodp1ain 

sm sm 2 1 3 1.5 
hm ~ 2 - 4 hm 1 1 1'.5 1.5 
mw mw 1 L- 1.5 1.5 
sw 5 8 10 21.5 sw 8 r-/â 14 14 
ww 21.5 18 43 4S.5 ww 33 36 56 63 
dw 21.5 Il . 43 30 

\ 
-dw 14 10 24 11.5 

(50%) (31%) ( 100%) (100%) (59%) (51%) ( 100%) (100%) 

\ ~ 
/ 

.... (R -"":"-...-residential, 
D - disturbed, 

T - transition, C - cottage, 1 - cornrnercia1/industrial, A - agricultural 

ft 

sm - shore marsh, bm 
ww - wooded wet1and, 

--
,........---. . ,\ 

, 
- basin marsh, MW - meadow wet1and, 
dw - disturbed wetland) 

swr shrub wetland, 

'-

,/ 

co 
w 
1» 

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

\ fl·oooplains. 

4.3.2 Discrepancies in uppe~ 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 an'd lower f100dplain development 

trends, discrepancies in the nature and extent of land use arise. 

First, the data reveal (Table 4.4) that over the 22 year 

" period, the upper flçodplains have become, proportionally, far 
-

more extensively developed than the lower f1oodplains. Between 

'1958' and 1980, the total surface area of developed land uses 

aloil9 the upper floodp1ains increase,d by 13% as compared to 2% 

d 
\....-alon9 the lower floc plalns. By 1980, 63% of the upper 

,floodplains and only 43% of the lower floodplains were under 

developed land uses. 

Second, it becomes evident that the upper ~loodplains have 

become more intensive1y developed than the lower. By 1980, alon9 

the upper floodplains residential deve10pments increased by 32% 

to occupy -43% of the upper floodplains, whi1e alon9 the lower 

floodplains residential developm~nts increased by only 21% to 

occupy 27% of the area. Overall, land uses alon9 the lower 

floodplains remained less intensive. By 1980, transition zones, 

a less intensive and flood-vulnerable occupation, occupied 19% of 

the developed portions of the lower floodplains as compared to 

" .... ------. -
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13' of the upper floodplains. Intensive industria1/commercial 

deve10pments a1so increased more rapidly a10ng the upper 

floodplains than along the 10wer. In 1980, industria1/commercial 

land use occupies 5% lof the developed ùpper f10odP~ains as 

compared to 2% of the developed lower f100dplains. 

An examination of the upper and lower floodplain development 

trends, therenore, reveals that while residential developments 
. 

have increased greatly throughout the floodplain study zone, the 
( 

upper floodplains have experienced greater rates of~esidential 

land use conversion and encroachment ~han the lower floodplains. 

This trend implies that the inherent flood, risk associ~ted with 

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

deterrent and cuibed lower floodplain development rates. AS a 

consequence, resïdentia1 deve10pments a10ng the upper é loodplains 

have spread rapidly and produced more flood vulnerable la~dscapes 

than that of the lower f100dplains. Consequently, flood damages 

following flood events which exceed the 20 year flood recurrence 

height, as was the case in 1974 and 1976, can reach catastrophic 

proportions. If intensive residential developments continue to 
o 

spread along the upper floodplains, the flood-vulnerability of 

the entire region increases. 

Third, a random point sample reyeals tha t 0 along 
. 

the upper 

floodplains the conversion of less intensively deve10ped land 

occupa t ions to permanent residential developments was not 
,.j, -

sufficient to accommo~e' the deve10pment pressure~r" imposed upon 

the upper f1oodplains. l As a consequence, wild ~and occupations 

vere encroached upon. Between 1958 and 1980, 38% of the land use 

changes a10ng the upper floodp1ains was a result of encroachment 

upon vild lands. In contrast, encroachment upon wild lands along 

-
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4% 26% 69% 80% 4% 55% 6% 19% 9% 30% 471 

1 
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the lower f100dplains has not been as important. Only,23% of the 
-

land use changes along the lover zones were a resu1t of 

encroachment upon vild land occupations. 

Consequently, in addition to having become ,more vulnerable 

to flood events, the upper floodplains hav~_also experienced a 

greater 10ss in vegetation diversity than the lover floodp1ains. 

Basin marshes and wooded wetlands have experienced important 

losses in surface area along the upper floodplains. Disturbed 

wetlands, the least valuable wetland c1ass, now occupies 30% of, 

the wild land occupations along the upper f10odplains. Though 

shore marshes ~j and meadov wetlands vere especially affected by 

encroachment a10ng the lover floodplains, by 1980, the lover 

regions supported a greater range of wildland covers than the 

upper floodplains. 

4.3.3 Comparison of land use trends amongst municipalities 

A comparative analysis of the land use changes along the 

floodplains of the seven municipalities vhich occupy the study 

zone revea1s distinct differences in floodp1ain land use. 

1 ndi vidually, the seven mun ic ipali ties pre~ent sorne st ri king1y ~ 

different deve10pment trends (Table 4.5). 

Even in 1958, contrasts in land use from one community to 
1 

another characterized the floodplain landscape. For examp1e, the 

municipality of Bois des Filion was already the most extensively 

developed f1oQdp1ain, aIl of the area being under developed land 

occupations: 47% of the floodplain Vps under residential land 

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

--- - .. -~-----I---.-. 
1 
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In eontrast, the adjacent municipality of Lorraine presented the 

least extensively deve10ped floodplains, aIl of the land being 

under wild land covers: 19% was under wooded wetland and 81% 

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 municipalies like St. Eustache and 

Laval exhibited similar land use patterns. For exampl~, 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 industrial land 

occupations, though sorne did more than others. 
~ 

For example, the muhicipality of St. Eustache e~perienced 

the greatest growth in deve10ped land uses which spread from 45% 

to 84% of the floodp1ain. The region sustained the greatest 

increase in ~esidentia1 zones which increased by 51%, from 4% to 

55% of the floodplain. In contrast, residentïal development 

a10ng the Laval floodplain, which had similar land uses in 1958, 

only increased by 22%. 

Simultaneous1y, the community of St. Eustache experienced 

one of the greatest losses of agricultural act i vi ty. Agriculture. 

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

agricultural 

developm~nts. ' 

land is permanently lost to residential 

-
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Proportionally, the St. Eustache floodpl~in also experienced 

the greatest loss of wild l,and occupations, residential 

developments encroaching upon wild land uses regardless of their 

management potential or of the suitability of the land uses. 
-2-

Over the 22 years, nearly aIl of the shore marsh zones were , 

encroached upon: shrub wetland decreased trom 5% to 1% of the 

floodplain, wooded wet1and decreased from 19% ta 8% and disturbed 

wetland decreased from 24% to 7% of the floodplain. The 'loss of 

wild land occupations along the St. Eustache floodplain 

represents the greatest loss 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 land use. 

By 1980, the Bois des Filian floodplain was both the most 

extensively and intensi vely developed floodplain zone: 

Residential developments increased 38% to occupy' 85% of the total 
J 

floodplain. The agricultural lands which had occupied 10% of the 

1958 floodplains were permanently replaced by highly 

fl'ood-vuln~rable residential deve10pments. 

In contrast, the adjacent municipa1ity of Lorraine remained 

the least developed f100dplain zone. Though, the installation of 

a water treatment plant resu1ted in the growth of industrial and 

disturbed land uses to occupy 14% of the floodplain, the 10ss of 

natura1 floodp1ain was countered by an amelioration in the 

quality of the remaining vegetation cover. Over the 22 years, 

the zones of disturbed wet1and were a110wed to regenerate. In 

1980, the Lorraine floodp1ain was occupied by basin marshes, 

shrub wet1and, wooded wet1ands and disturbed wet1and. This is 

~J 
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tl'le only riparian zone along the study zone which experienced an 

improvement in the. quality of the wild land occupations. Through 

the use of a zon ing pol icy which has des ign'ated" the floodplain 

lands as) public lands, no residential 

developme6ts have been permitted. 

or flood-vulnerable 

The Boisbriand floodplain experienced one of tbe 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 ~ost agricultural area. 

While most of the muni~ipalities, generally, lost their 

agricultural lands to suburban developments sorne of the 

agricultural lands along the Laval, Boisbriand and Rosemere 

floodplains were permitted to revert to wild lan~ occupations. 
, . 

In this manner, consciousli or unconsciously, the potential for 

future agricultural activity was preserved. 

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 anq 

Bois des Filion sustained an intensification of residential 

developments.. By 1980, the Deux Montagnes and Bois de~ Filion 

floodplains offered the least wildlife potential and became ~he 

most flood-vulnerable landscapes. 

On the other hand, the policies of the municipality of 

Boisbriand and Laval have resulted in the preservation of 

agricul tural land, while the strategy in Lorraine has prevented 

nearly aIl floodplain encroachment. By 1980, the Lorraine, Laval 

and Boisbriand floodplains offered a variety of wild land " ' 

-



90 

occupations. The Laval and Rosemere floodplains offered the 
J1 

greatest 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 land use contrast 

exemplifies the degree to which individual zoning policies can 

give rise to different development patterns. Differences in land 

use deve10pment amongst the municipalities emphasizes that 

communities are comprised of people with different needs and 

aspirations. 

The land use evidence does suggest that sorne communities 

seem to be more cautious in developing their hazard zones, whi1e 

others encourage land uses regardless of the riparian resource 

management potentials or of the floodplafn suitability of the 

developments., Sorne munic ~ali t ies are taking advantage of the 

locational advantages of the riparian land~. tpereby, degrading 

the environment and producing flood-vulnerable landscapes, while 
, ... 

other communities more wisely refrain from doing so. It is 

conc1uded, that the communities possess different attitudes and 

responsep to the development and management of their riparian 

lands. 

The ramifications of unsuitable floodplain developments 

(1055 of riparian resources, flood water absorption and storage 

capacity, ground water replenishment and the filtration of 

pollutants and sediments) are not confined topo lit i cal 

boundaries. l t is therefore, not equitable for those 

municipalities which deprive themselves of increased tax bases 

and their residents of the locational advantages of floodplain 

lands ( have to suffer the impacts of 

e 
adjacent floodplain 

-j 

-
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encroachment. 

The repurcussions of differences in attitudes toward 

f 100dPlëin development accent uate the importance of improving 
'-

communication 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 whicp have resulted in 

riparian resource degradation and increased flood-vulnerability. 

The examination of the land use trends along the Mille Iles river 

floodplains identified five major land use trends which were 

respon~ible for the 1055 of riparian resources and increased 

flood damage potential: 

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

2) the polarization of 
wooded wetland covers, 
ripa ria n ha bit a t , ha s 
vegetation diversity and 

undeveloped land uses towards 
a relatively less valuable 
resulted in the loss of 

wildlifè 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 floodpla~ns, through the conversion of 
compatible land uses and the destruction of vild 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 un i t, 

5) the municipal differences in land use development 
reflects the anarchie development process which has 
characterized the floodplains and produced a 
heterogeneous landscape which supports extremes in 
floodplain land uses. 

If floodplain degradation and increasing flood vulnerability 

are to be reduced, the above land use trends must be addressed. 

~irst, a floodplain management poliey must attempt to 

diseourage the polarization of developed land uses towards 

residential conditions. To achieve this objective, the 

conversion of compatible floodplain land 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 land use along the upper 

floodplains must be halted. 

Second, a floodplain management poliey must attempt to 
. 

diseourage the polarization of undeveloped land uses towards 

~ooded 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, including shore marshes, 

meadow wetlands and wooded wetlands. 

Third, through the' use of land use regula t ions and 

relocation strategies, a floodplain management policy must 

attempt to di scourage the intensification of residential 

developments along the upper floodplains and the grovth of 

residential land use along the lower floodplains. 

Finally, the inequalities in floodplain developmen,t must be 

.' 
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identified. Municipalities vhich 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. lndividual municipalities 

must become avare of the values of their riparian habitats and 

plan land uses acco;dingly. To ensure the rational use of 

riverine lûnds a floodplain management policy must identify 

appropriate land uses, discourage flood-vulnerable developments 

and identify the management potentials of the remaining riparian 

habi ta ts. 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. 

f 

.' 

, 
-



CHAPTER 5 The 1976 federal-provincial flood damage 

reduction program. 
1 

./ 

5.1 Introduction 

94 

Unti1 1976, no specUic policy coordinated the actions of 

the agencies invo1ved in the management of Quebec's f1oodp1ains. 

The resources and the activities which effected them were managed 

as ~eparate entities, by different 1evels of government, with 

little recognition of the interrelationships. The provincial and 

municipal governments, the two levels most frequently involved in 
./ 

implementing policy, each pursued the actions which maximized 

their benefits rather than ensuring the comprehensive management 

of floodplains. As a result, il1-suited floodplain land uses 

encroached unhampered by land use regulations, to be later 

trans1ated into riparian resource degradation and increased flood 

damage potentia1. 

The study of land use trends along the Mille Iles river's 

floodplains illustrates the nature of the encroachment which 

occured under the past management po1icy: A po1arization of land 

l,uses toward resident ia1 and wooded wetland condi t ions, the 

encroachment of residential deve1opments\ along the lower 

floodplains pnd their intensifica:ion a10ng ~ upper portions, 

and finally, unequa1 f1oodp1ain development. 

To reduce flood hazard and protect the remaining valuable 

riparian habitats, agencies invo1ved 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 haIt the 

pa S t land use trends identified in chapter 4, plan for 

appropriate uses, stabi1ize and eventually, reduce the 

populations at risk. 

in the hope of reducing flood damages and establishing a 

rational f100dplain managment poliey, on October 4, 1976, Quebec 

signed two agreements with th~ federal government, joining the, 

flood damage reduction program under the Canada Water Act. The 

1976 flood damage reduetion program is presented by Environment 

Canada as a ft new comprehensive approach" to floodplain management 

because i t encourages the use of bath structural and 

non-structural approaches to reduce flood hazard (Page 1980:411). 

The following chapter describes the governments' involvement 

in floodp1ain management 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. In 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 red~ction 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 reduee flood damages in Quebec by controlling 

future floodplain encroachment. 

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

provide information for government agencies, municipalities and 
\ 

individuals who have an interes~ in areas subject to inundation. 

The flood risk maps are designed to: 

a) inform individuals of the risk of ~looding where ~ 
they live or where they intend to build, ' 

b) induce individuals and government organizations to 
mlnlmlze undesirable effects of flooding on their 

t activities, 

c) prevent unsuitable development of floodplain lands 
and, in part,icular, help mun ic~pali t i es to zone the ir 
flood prone areas, 

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

e) guide the Protection Civile 
Planning Canada in planning 
advance of an impending flood 
Fish. and Env. Can., 1978:3). 

du Québec and Emergency 
emergency operations in 
(Min. des Rich. Nat. and 

The federal and provincial governments consider the flood 

risk mapping program essential to floodplain management. The 

precise delineation of ,t lood ri sk areas i s viewed as a 

prerequisite to the prevention of further development of the risk 

areas and the elaboration and enforcement of flood damage 

reduction m~asures. A total of 183 floodplain areas along the 

'principal rivers of Quebec have been mapped. 

Onder the flood risk mapping portion of the general 

agreement, floodplains are divided into two flood risk zones. 

The first, or strong current, zone ex tends 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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Onder the general agreement, the federal government, through 
'" 

8gencies such as the Central Mortgage and Housing Corporation, 

the Department of Public Works and the Federal Department of 

Regional Economie Expansion, has u~dertaken to: 

In 

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

b) encourage authorities under their jurisdietion (the 
provihces) to restriet their investments in flood risk 
areas, encourage appropriate zoning regulations and to 
impose constraints that will prohibit or, where 
suitable, make subject to requirements for adequate 
fload proofing, undertaking vulnerable to floods in the 
designated flood risk areas, 

~ 
c) withhold federal disaster assistance payments for 
new or further developments or moveables placed in a 
high flood risk area after it has been officially 
designated as such (Min. des Rich. Nat. and Fish. and 
Envir. Can., 1978:3). 

conjunction, the provincial government through 

departments and agencies, such as the Ministère des Affaires 

Municipales and the Société d'Habitation du Québec, has 

undertaken to: 

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

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 inten~ed 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. and Env. Cano 1978) (Appendix V). 
1 

Finally, under the 1976 general agreement the federal 

-
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government has adopted a third adjustment, a flood damage retlef 

and rehabilitation policy, designed to withold federal ':-(lOOd '-. " 

disaster assistance payments from new developments in the high 

flood risk zones. Along the low flood risk areas the federal 

governm~nt will provide disaster assistance, in time of need, 

according to the "Dollar-per-Capita" federal cost-sha~ing formula 

discussed in chapter 3 (Table 3.1). 

5.2.2 The second agreement -

In the hope of providing immediate relief from flood related 

prob1ems and reducing seasonal flood damages to existing 

developments in the Montreal archipeligo, on October 4, 1976, the 

provincial and federal governments signed a second jo i nt 

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 contrôle 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 

feasibil i ty of . 

1) improving the regu1ation of the Ottawa river's 
discharge rates through the aùgmentation of the storage 
capacity of a number of reservoirs, namely the 
wRéservoir 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 f10w regu1ation structure to 
reduce to 25 000 cfs (708 ml/s), the maximum discharge 
rate of the Mille Iles River (B.A.P. 1982:9). 

Since 1976, a feasibili ty study has' favourably reported on 

1 -
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the augmentation of the storage capacity of the "Réservoir des 

Quinze" and the regulation of the ettawa River. By 1982, 

improved regulation of the Ottawa was operative (B.A.P. 198~:44). 
, 

Since the agreement, over $16 million have been expended on the 

construction of permanent dikes along the municipalities of 

Roxboro, Pierrefonds, ~te-Marthe, and Pointe-Calumet (Fish. and 

Environ. Can., 1977-78;95). Finally, on October l, 1983, the 
.' 

design of a flood control structure at the head of the Mille Iles 

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

in the fal1 of 1984. 

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

contrôle des crue s" , a 1 i as the Quebec Ministry of the 

Environment, th~ ob~~es of the flood control structure along 

the Mille Iles River are ~ 

1) ... l' ouvrag~ contrôle prévu a pour but de 
réduire les dommages causés par les inondations le long 
de la rivi~re des Mille Iles (Shawinigan 1981:16), 

2) ... l'ouvrage de contrôle proposé 
réduire la fréquence des inondations 
rivière de)s Mille Iles (B.A.P. 1982:43) 

a pour but de 
le long de la 

Onder the premise that the discharges of the Ottawa River 

will continue to be controlled, six alternatives for the control 

structure were initially presented. In the end, alternative C3 

was chosen (Appendix VI), 

( ••• ) l'ouvrage de con~rôle sera localisé â l'entrée 
de la rivière de Mille Iles, dans les municipalités de 
Laval et de Deux Montagnes, en amont des rapides du 
Grand Moulin. L'axe de l'ouvrage se situerait â une 
distance variant de 15 â 25 metres (50 à 80 pieds) à 
l'aval de l'axe central de l'actuel pont du CN ••.. 
L'ouvrage, d'une longeur totale de quelque 500 mètres 

# (1 640 pi) ••• comprendrait au, total 10 vannes de 18 
mètres (59 pi) de largeur •••• (B,.A.P. 1981:43). 

According to the promotor, t~e flood control structure will 
1 " 
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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 estimafed to 

be $6 500 000. This figure is based on an average of 50 years 

and includes 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 estima tes (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% br the provincial 

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

Can. 1976). 

This approach to flood control along the Mille Iles river 
\ 

was chosen over others because of its cost-effectiveness: 

relocation of settlements below ~e 35 year flood recurrènce line· 

for the entire Montreal region was estimated at $200 million in 

1974 (B.A.P. 1982:25), and diking a10n9 the river was estimated 

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

, 
~ The effectiveness of the flood damage reduction program 

The 1976 federal-provincial flood damage reduction program 

attempts to reduce flood hazard along the Mille Iles River 

floodplains through the adoption of four adjustments to flooding: , 

l} land use rejulations; 2) flood-proofing regulations; 3) a 

disaster relief and rehabilitation policy, and 4} a permanent 
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flood control s~ructure. 
iiJ 

In contrast to the past floodplain management policy, which 
~ 

was composed of ad hoc investments in structural flood control 

measures and disaster assistance payments, the senior levels of 

government developed, in 1976, a flood damage reduction pro$ram 

which they claim is a new comprehensive approach to floodplain 

lÎtan'agement. The joint program emphasi~es both structural and 

non-structural adjustments which attempt to reduce long~~erm 

flood damages and offers short-term solutions for existing 

developments in the hazard zones. Through the coordination of 

jurisdictional powers ~nd 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 thé principles of flood hazard 

adjustments (Ch 1), the bio-physical attributes of the Mille Ilès 

River (Ch 2), the past management policies (C~ 3) and the 

subsequent land use trends along /the river's floodplains (Ch 4), 

an examination of the application of the 1976 adjustments along 

the Mille Iles River sheds light 

for redUCing) flood damage 

on the effectiveness of the 

program potential and ensuring the , 

rational use of floodplains along the river and across Quebec. 

5.3.1 The eff,ectiveness of the land use measures 

The long~term objective of the land use manag~~ent policy is 

to reduce flood damage potential along the hazard zones #by 

controlling the human use of lands prone to flooding. This 
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approach to floodplain management reduces the interactions 

between man and the environment through the adoption of measures 

vhich change human behavior rather than the natural system. In 

the long-run, land use management may be the single adjustment 

most likely to reduce flood damage potential and insure the 
~ 

comprehensive use of floodplain lands. 

As previously discussed, in chapter 3, land use management 

has traditionally been a municipal responsiblity. However, the 

formulation and application of floodplain land use schemes has 
.. 

noi been a priority of municipal governments. 

In 1976, under the general agreement ~ of the 1976 flood 

damage reduction program, the provincial government announced a 

floodplain land use policy which promoted a two-zoned land use 

system. The two-zoned floodplain land use policy prohibits aIl 

construction in the lower floodplain, the 20 year flood' 

recurrence zone, and authorizes only flood-proofed ~onstructions 

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 pro~incial government amended two laws: 

article 14 of laws .. 54 (December 1977) and article 30 "Of law 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 

streams or lakes, and other construction~ regulations (Appendix 

V) • 

An examination of the provincial land use directives and the 

amendments to lavs 54 and 55 reveal deficiencies in the 
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tloodplain, land use poliçy 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 ipappropriate land uses or incorporate 

'~iectives for the protection of valuable. riparian habitats. 

In tact, through the promotion of a two-zone floodplain 

concept, which in principle prohibits deve10pment a10ng the lower 

f1oodp1ains, the provincial policy openly encourages more 

intensive land use along the upper floodpla i ns. The 

intensification of land uses along the upper floodplains, 

e5pecially residential occupations, has been ident i f ied in 

chapter 4 aS one of the land use trends a10ng 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 land use 

policy, a survey of the adoption and enforcement of the 

provincial floodplain land use directives along the Mille Iles 
, 

River revea1s that the measures have not been uniformly adopted. 

First, at the municipal level, it is surprising to note that 
J 

the munic ipal i t ies" of St. Eustache, Boisbriapd and Deux 
-

Montagnes have ignored the directives of the 1976 agreement which 

stipulates that °a floodplain i5 the zone between the shoreline 

and the 100 year flood height and, instead, have delineated their 

floodplains as the zone 

flood recurtence height 

1981:216; B.A.P. 1982:75). 

between the shoreline 

(L~cours 1984 pers. 

and the 10 year 
\ . 

com.; Shawlnigan 

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 

, . 
. '" ... 

--~ ~-~-------



--------------------------------------------~ ----~ 

) 

1.. 

104 

flood recurrence height, as the provincial directives stipulate 

(Laws 54 and 55)(B.A.P. 1982:75). Except for the municipa1ity of 

Lorraine which has zoned its floodplain public since the 1960'5, 

the study zone communities continue to encourage the construction 

of s'ingle family dwellings along their floodplains, by zoning f0fj' 

low density residential deve lopmen t s . Sorne mun ic ipali t ies, 

notably Laval, have zoned small portions of the developed 

f loodpla ins public, thus preventing further encroachment in the 

area. Nonetheless, residential developments, the most unsuitable 

f100dplain land use, the growth of which has produced the present 

flood-vulnerable landscape, i s not di scouraged along e i ther the 

upper or lower floodplains by the present municipal land use 

management pract ices. 

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 Oue1let, representative of the municipality 

of Boisbriand stated concerning floodplain land use, 

Mr. 

( ••. ) la municipalité n'a pas l'intention 
d'interdire la construction en milieu inondable pour 
une simple raison, c'est que ce serait utiliser une 
expropriation déguisée que le ministère n'a pas voulu 
faire lui-meme (B.A.P. 1982:76). 

Loui s-Jacques Laflamme, represen ta t ive of the 
_.; 

mùnicipality of Bois-des-Filion, stated, 

( •.. ) je vais vous répondre que le Conseil de ville 
n'a pas montré d'intention de priver les gens de jouir 
de leur terrain à leur.gré •.. on rend le propriétaire 
conscient qu'il est mleux d'investir tout de suite $2 
000 dans l'aménagement de son terrain au point de vue 
niveau que de dépenser $700, $800, $1 000 par saison 
pour les inondations (B.A.P. +982:76). 

\ 
\ 
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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 floodplaln 

management (which are usually funded by the senior levels of 

gove rnmen t) ra ther than the land use managemen t approac hes. 1 t 

therefore becomes apparent that the municipal and provlnclal 

levels of government have different views on the best approaches 

to floodplain management. The goals of the provinclal government 

policy concerning floodplain land use, speclf Ically developments 

along the high risk zones, cannot be achleved li the lndlvldua~ 

municipalities, the bodies ultlmately responsible for pollcy 

implementa t ion, do not adopt or enforce the prescribed 

regula t ions. 

In the course of the research no officIal document statlng 

the intentions of the provinclal government to enforce lts 

policies in the 20 year flood recurrence zone vere encountered 

(B.A.P.1982:77). In addition, it was revealed that bath senior 
'\ 

levels of gove r~OI'ên t s, in contradiction vIth their 1976 

commi tments, ha"d given loans for residential constructions in the 

f loodpla in, 

Malgré l'attitude des gouvernements fédéral ~t 
provincial, quant au développement domiciliaire e~ zone 
inondable, des informations recueillies en cours 
d'enquête, nous ont apprIS que les citoyens 
réussissaient quand même à obtenir, moyennant d~s 
conditions plus sévère, des prêts 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 land use management policy which prohibi ts 

f --
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Figure 5.1 

Allocation of land use and resource management responsibllities 
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development be10w the 20 year flood height, the guidelines have 

not been uniformly adopted by the local munici~lities 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. 

Since 1980, changes in Quebec' s land use and resource 

management policy have had rami f Î"c:ations for the !,.and use 
# 

measures promoted in the 1976 program. 
, 

In April 1980, Law 125 "la Loi 125 sur l'Aménagement et 

l'Urbanisme" became operative. The objective of the law is to 

establish a framework for the elaboratlon and application of 

regula t ions concern i ng land use aF1d re~ource managemen t, through 

the use of existing municipal land use powers and the formation 

of a new regional lèvel of management, the regional municipality 

- "Municipalité régionale de comté" (MRC). 

Based on the notion of a "région d'appartenance", the Quebec 

landscape has been divided into over 100 MRC. Each MRC usually 

regroups a n umber of m~n ic ipa lit ies, but must be small enough 

"pour que le citoyen ne se sente pas perdu dans un ,trop grand 

ensemble" (Gouvernement du Québec 1980, in Cermakian 1983:26). 

According to law 125, land use and resource management is 

nov the responsibility of three levels of government (Fig. 5.1), 
p 

L'aménagement est une fonction partagée entre 
trois paliers de decisions: la municipalité, la 
mun ic ipal i té rég ionale de comté et le gouvernement. 
Chaque palier a son domaine de responsabilité propre. 

L'aménagment fait appel à la coordination et à la 
'conciliation des choix et des actions des trois 

instances décisionelles, ce quis est traduit par un 
échange d' informat ions et par la concordance de leurs 
objectifs et projets respectifs (Gouvernement du Québec 
1980, in 'Cermakian 1983:26). 
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Onder the lav, local municipalities remain the management 

unit. Municipalities retain authority over zoning, lot size 

requirements and construction regulations. However, the' local 

municipal mana'gement plan and the land use regulations must 

conform to the objectives discribed in the regional management 

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

to respect the regional management plan, 

( ... ) chaque municipalité faisant partir du 
térritoire de la municipalité régionale de comté est 
tenue dans un del'ti .... impart i, d'adopter pour la total i té 
de son territoire, des règlements d'urbanisme, de 
zonage, de lotissement et de construction conformes aux 
objectifs du schéma d'aménagement régional, ou de 
modifier en conséquence les règlements qu'elle a déja. 

C'est ainsi que, dans son règlement de zonage, une 
municipalité pourra "régir ou prohiber la 
con5tructi)Dn ou certains ouvrages, compte tenu soit de 
l'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 être totale ou ne visée que 
certaine catégorie d'immeubles que le règlement 
déterminera (Massey 1979:209). 

The management and deve10pment prioritles of the MRC are 
& 

. themselves the product of provincial guidelines and public 

policies. U1timately, the Minister of Municlpal Affairs is 

responsib1e for the application o,~ the law. As of 1980, the MRC 

have four years to elaborate a regiona1 management plan 
•• 

(Cermaklan 1983:29). 

Articles 113 and 115 of La.J, 125 are specifically aimed at 

the development of floodplain zones and give municipalities the 

povers ta impose %oning restrictions 'and to prohibit, or make 

subject to flood-proofing requlrements, undertakings in the flood 
~ 

risk areas. The lav also gives the Minister of Municipal Affairs 

the power to impose zoning restrictlons along a floodplain if a 

local municipality bas not done 50, ignorin9 the MRC guidelines. 
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In th1s manner, the flo0dplain 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 
s~ivants a) l'identification de zones ou 
l'occupations du sol est soumise à des contraintes 
particulières pour des raisons de sécurité publique 
telles les zones d'inondation, d'érosion, de glissement 
de terrains et autres cataclysmes; b) l'identification 
des territoires présentant pour la municipalité 
régionale de comté un intérêt d'ordre 
écologique (Massey 1979: 209) . 

Finally, through Law .... 125, the provincial government has 

gi ven- i t self a tool by which valuable ecosystems, i nclud i ng 
" 

riparian hbitats, can be protected from encroachment. It can, by 

~cree, declare aIl or 

d'intervention spéciale", 

a port ion of a territory il "zone 

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

" 
If ut i li sed and enf orce'd, 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~Monta9nes encompasses the 
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municipalities of Deux Montagnes, St. Eustache and Boisbriand, 

the MRC of Terrebone regroups the municipa1ities of Rosemere, 

Lorraine and Boisbriand. The MRC of Laval overseas the 

management of the mun ic ipa1 i ty of Laval. In 1984, each MRC in 

the study zone was in the preliminary stages of developing a land 

" use management plan. Under the prov i nc ial guidel ines each MRC 

has delinea ted the ex tent 0 f i ts f loodpla ln zone and ident if ied 

development plans for the zones. 

Though law 125 gives the government the power to protect 

ecologically sensitive zones by declaring aIl 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 rivière des Mille-Iles... recèlent une 
richesse ext raordi na i re pour le Québec à la foi 5 sur' 
les plans écologique, ,hi stQrique, culturel et 
scientifique. Une telle richesse' devrait faire l'objet 
de la part du Gouvernement d'un décret de zone 
d'intervential spéciale. 

La mi se en valeur n'e J?eut être limi tée au 
térritoire lavallois mais dOlt plutôt s'éffectuer 
globalement. Cec i impl ique 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 permettrà la 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 

hecta.res of which a small portion is already managed as parkland 

(Laval ~C 1984:37). 

Alone, it has been concluded that the 1976 f100dp1ain land 

use policies cannot assure the rational use of floodplain lands. 

Under law 125, which gives rise to MRC' sand incorporates the 
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1976 directives, the floodplain' land use policies may be adopted 

and more un i formly enforced. On the other hand, the creat i on of 

a third level of administration does not insure the co-ordination 

of' management plans internally amongst MRe' sand may only 

compl icate the adoption and enforcement process at the mun le ipal 

level. 

5.3.2 The e f Uect i veness of the f lood-proof ing measures 

The purpose of the second adj ustmen t promoted by the 1976 

flood damage reduction program, flood-proofing requirelJ\ents, is 

to decrease the flood damage potential to present and future 

floodplain constructions by altering the designs of the 
~ 

structures sueh that buildings are les5 susceptible to damages 

from f looding. 

The 1977 amendments to laws 54 and 55 and the development of 

law 125 have also given the municipalities the powers to impose 

or specify flood-proofing requirements. 

A survey of the adoption of f lood-proof ing measures across 

the study zone reveals that requirements vary from ,one 

munie ipali ty to another. Though they are aIl based on the 

suggestions put forth by the Ministère de l'Environnement sorne 

munieipalites specify lot size requireme~ts while others do not, 

sorne require the elevation of floors beyond certain limits, while 

others. require the installation of flocrd pumps, specify the 

absence of basement windows etc ••• (Appendix V) • 

A positive side effeet of the flood-proofing regulations i5 

that the imposed constraints have been translated into higher 
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The lmpac'C of f looa.-proof l.IïS ~e9L.la 'C~ons 

Pl1oto. 5.1 

Photo 5.2 

.,. 
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construction costs, and 50, have decreased the number of demands 

for construction permits (Shawinigan 1981:217; B.A.P. 1982:75). 

While the flood-proofing measures have made structures les! 
1 

vulnerable ta flood damage, the adjustments to flood hazard have 

had nega t i ve impacts on the floodplain env i rclnmen t . The 

muni~ipal regulatioAs concerning construction and flood-proofing . / -
have encouraged property owners to inf i Il the i r land and to ra i se 

their dwellings above certain flood heights. It is not uncommon 

to see homes perched on a mound of dirt two or three meters above 
\ 

the normal ground level (Photo 5.1 and 5.2). Undoubtedly, such 
( 

developments alter the local 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 f rict ion, and af fect the erosional 

potential of flood water currents. Alternative archi tectural 

designs for floodplain buildings can permit development while 

avoiding the negative consequences of infilling and can deminish 

the impact of new construc tians on the floodpla i n .fi envïronmen t 

(PhOto. 5.3a,b,c,d,e). 

Thus, whi le the flood-proof ing measures have reduced flood 

damage potent ia1, they are resulting in inereased f loodplain 

degradat ion. 

5.3.3 The effectiveness of the federal flood damage 

relief policy 

The adoption of the flood relief ,poliey i·s intended to 

.. 
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Photo. S.Ja Infilled floodplalD ln preparaclo~ for co~scr~Ccl0~ 
(1984 spring floodj. 

• 

Photo. 5.3b Exarnple of recently conscrucced dwelllng ralseà 
above flood helghts by lnfllllng (1984 spring flood): 



Photo, 5,3e Ln compar:!.sor: :c p:-2·/10 .... .s 
dwelling i5 ~,p~GtE:::ed :J' 

~sDri.:1g f:'oGC :"98L.> 

Il lb 

!'t::S 1. der .. c: d.-

Photo.5.3d ·:.ottagé conve;:-cea :î..nt0 a ;:>ermanent t"es1dential 
dwelling - the structùre has retainea che coccage's 
"stl1ts" ar. adapcaC10n to floodpla1n enV1.ronments 
.... hich 15 less disturbing than infilling. 



llle 

Photo 5.3d 

---

. , 

Alternative architectural desing: this house 1s 
cODstructed on a p11lar and raised above seasonal 
flood heights. As with the cotta"ge "stilts" the 
disturbing effects of infilling are avoided. 

-



112 

di scourage 1 on a long-term bas i s 1 f loodpla in enc roachment by 

transferring the costs of flood damages back onto those who 

benef i t from the locational advantages of f loodplairr 

environments. In this manner, the costs of flood hàzards can be 

integrated into the land use decisions. 

As of yet, the impact of the federal policy, to withhold 
-' 

di saster ass i stance, on the ra te of floodp1a i n enc roachment 
-

trends are unknown. However, the federal-provincial agreement 
'" 

\ 

does not exp1icitly sta te Quebec' s . pos i t ion w i th regard to 

providin~ flood disaster relief funds to people. establishing 
( 

themse1 ves in the 20 year flood ri sk zones, 

The 

L'entente Québec-Canada n'est pas expl ic i te quant 
aux volontés du Québec de ne pas dédommager les 
propriétaires qui iraient s'y installer. Le décret de 
1981 autorlisant l'indemnisation des sinistrés à la 
suite des inondations, ne précise pas de critères 
d'admissibilité au dédommagement, dans le cas de la 
zone de récurrence de 20 ans (B.A. P. 1982: 77-78). 

provi sion of provincial flOOd rel iéf funds may 

cQun teract any impac t the f ederal di sastec assistal)ce- pol icy may 

have on the rate of floodplain encroachment. 

5.3.4 The effectiveness of the flood control structure 

On October l, 1983, the project design was approved for the 

construction of a tlood cl>ntrol dam at the", entrance of the Mille 
1 

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 

f looding along the river 
J 

and to decrease flood damages. To 

achieve these objectives, the flood control structure has been 

designed to be operati'ye when the river's discharge rate exceeds 

- -- .---- .. ~ ,- ------------- --- - - - - - ------1t---- -- -If" 
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In principle, the purpose of a structural flood control 

measure in a comprehensive floodplain management program is to 

safeguard already established developments until their economic 

lives eX?ire, thus reducing the traumas and costs of flood events 

in developed floodplain zones. The effectiveness of a structure 
( 

is~ therefore, measured in terms of its success in achieving 

these short-term goals. In a comprehensive management scheme, 

structura~ solutions are temporary tools to help 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 for reducing floo~ damages and 

ensuring the rational use of floodplain lands. 

For example, by having chosen 708 ~'/s ~the discharge rate 

at which the structure would begin operating, the proponent has 

implied that discharges below 708 m3/s do nct result in 

sigoificant flood damages. The muni~~litY of Laval, however, f 

has brought to their attention the fact that over 210 buildings 

in Laval, 51 of them permanent residences are not protected by 

such a flood control structure. Over 250 permaneot and seasonal 

dwellings along the river will nct be protected by the project , ' 
(B.A.P. 1982':54). "According to the municipâlity of Laval, peak 

flood heights would have to be decreased to 500 m'/s to eliminate 

damages caused by flooding. 

The proponent, provi?es no explanation or criteria for the 

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

must therefore be concluded that the choice of a 708 m'/s 
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discharge, which corresponds to a 2 year flood recurrence height, 

corresponds to a decision on the part of the proponent 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. As. a 

second thought, the construction of dikes along the unprotected 

zones has been proposed by the provincial 

economically feasibll (B.A.P. 1982:104). 

~ 
go~ment, li it is 

1 

The questlon 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 is the regulatlon of the 

Ottawa's discharge rates. The extent of the Mi lle Iles RI ver' 5 

floodplains protected by the structure will, therefore, depend 

upon the flood water 5torage capacity of the Ottawa River's 

reservoirs in time of need. Thus, while the lower llmit of the 

prot~cted floodplain is establlshed at 708 ml/s, the upper limit 

of the protected floodplain wlll be variable, depending on the 

Ottawa River's discharges (B.A.P. 1982:60). In any event, the 

proponent has stated in the impact study that the structure is 

not deslgned to control flows exceeding the 100 year flood 

recurrence height, because such measures would cause excessive 

flood damages upstream along Lake of Tvo Mountalns, Lake St. 

Louis and the des Prairies river. 

The- proponent view5 trye control of the Ottawa River's 

"discharge rates as a crucial factor ln the control of flooding 

along the Mille Iles River. Without a reciprocal control of 

flood waters alon9 the Ottawa, the operation of the Mille Iles 
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River dam would result in flood damages upstream. However, i t 

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 Ri ver reservoi rs stQre wa ter for 52 

hydro-electric stations. Approximately 42% of the storage 

capacity belongs to Environment Quebec, , 19% to Hydro-Quebec, 12% 

to Hydro-On tario and 23% to Publ ic Works Canada. Thus, con f 1 ict 5 

may arise between flood water storage and hydro-electricity 

production. If the reduction of the flood peak is the sole 

objecti~, the reservoirs should be 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 

wa ter essen t ial for the product ion 0 f elec t ric i.ty. 
.. 

In add i t ion, the structure's effectiveness at reducing the 

frequency and magnitude Of~OOdS is uncertain. The proponent 

claims that regardless of t~Ottawa'S peak discharge, the flood 

control dam will reduce by 10%, 90% of the floodS' along 'the river 

(B.A.P. 1982:58). During the publlC audience, the proponent's 

data and calc~ations were subject to severe criticism. In the 
-~ ., 

commission's opinion a reduction of 5.4% of the peak flood, 90% 

of the time is extremely optimist~c (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 ice break up. These problems are common 

farther down the Mllle Iles Rlver, outside the study zone of this 

research. The flood control structure, may in sorne cases, 

a99rava~e the flood prob1ems due to ice (B.A.P. 1982:61,72). 
(1 

t 
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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 (S~awlnigan 1982), 

the proponent identifies 26 vacant lots along the Mlile Iles 

River floodplain which could be reclàimed once the floodlng lS 

regulated and evertually turned to residentlal land uses. Along 

the north shore, 23 hectares will be made avallable primarlly in 

the municipalities of Boisbriand and Rosemere. Along the south 

shore, 200 hectares of land will be gained. Construction plans 

for, residential developments on Iles 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 floodplalns (B.A.P. 1982). 

Flood damages are also predlcted to rise as property values 

increase once the dam is in operation. Increased rates of 

conversion of cottage and transition zones into permanent 

residential area is forseen. For ~xample, it was found 
; 

that 

flood vict~ms, 

( .•• ) s'emble prendre pour acqui s qu'à la sui te de 
la mise en place de l'ouvrage, la plupart des résidants 
moins fréquemment inondés vont embellir leurs maisons. 
Par conséquent, l'évaluation foncière ainse que la 
valeur marchande de leur propriété devraient augmenter. 
Le comité d'inondés de Fabreville a même inscrit en 
prémisse de son appui au projet d'ouvrage de contrôle, 
ce qui lui paraissait être une évidence, "Attendu que 
dans les aires déjà développées, il y aura amélioration 

; des bâtiments et augmentation de la valeur des 
propriétés ••• " (B.A.P. 1982:80J. 

) 
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Needless to say, increases ln property values ultimately 

represent a property tax gain for the municipalities. The 

municipalltles estimate a 30% increase in tax revenues. Property 

values are expected to Increase once the dam is in operation. It 

has been estlmated 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 

control1ing the frequency and magnitude. of future floods and the 

lack of land use regulatlon enforcement, it is doubtfull that 

flood damages WIll be reduced in the long-rune In the event of 

an uncontrollable flood, the flood losses will only be increased. 

While the effectlveness of the flood control structure 'is 

unsure, there are no doubts that the operation of the structure 
/' 

will have sevef~ envlronmental repercusslons. / 

The lower waters levels will be an impetus for the 

construction of dikes and Infilling of properties by individuals 
.. 

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

In their environmental impact statement the proponent 

reveals that l 100 ha. of floodplain land will be subject to less 

frequent flooding once the project is 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 fore~ts by sugar maple 

< (Shavinigan-~~,: 189-201). 

forest ovef' 

They foresee a 

a period of 50 years 

migration.down-plain 

of shore marsh and m~dor ~~tland vegetation. The construction 

,'Y 

-- ---
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of the lam over the rapids, changes in the timing of floods, and 

decreases in the frequency and extent of flooding will have 

serious repercussions on the habitats of both semi-aquatic and 

aquatic wildlife species (Shawinigan 1981:l97). 

The conclusions must therefore be drawn that, presently, the 

effectiveness of the proposed flood control structure in reducing 

the flood ~amage "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 is creating, it is doubtful 

whether the structure, which is only designed,~o 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 individual adjustments have been shown to have 

deficiencies, an examination of the interaction of the four 

adjustments reveals further 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. 

1.4) gives some indication of the suitability of the mix of th~ 

four measures promoted by the 1976 flood damage reduction 
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program. Aècording to the matrix, none of the adjustments 

promoted by the program reinforce or encourage one another. 

First, research in the adoption of land efie planning 

measures has revealed that land use measures are discouraged by 

the adoption of structuraF solutions but reinforced by the 

adoption of both flood-warning and flood insurance systems - two 

adjustments which are not components of the 1976 flood dam~ge 

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, land use and flood insurance 

policies, to require too heavy government subsidies and a too 

"complex" administration (Page 1980:418). 

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 frood 

relief and rehabilitation are thought to discourage the adoption 

of flood c~trol and 

f lood-proo fi ng, land use 

wotection works and' encourage" 

planning, flood warning systems and . 
insurance programs. While the fe,deral government has undertaken 

to adopt measures which restrict flood rellef, the consequences 

of the po1icies are nct yet observable. On the other hand, the 

policies of the provincial government are not clear and May in 

fact counter the policy of the federa! government. 

Finally, research into 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 ri sk so as to permi t the 

construction and renovation of buildings in the flood risk zone. 

If the objective of the program is 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 th~ adjustments 

discourage one another and reinforce the destruction of riparian 

resources and the increase in flood damage potential. 

The question , therefore, emerges as to why such policies 

were originally adopted. Speculation points to the following 

con~lusions. The stricter flood relief policy was probably the 

~esult of a federal decison to relieve itself of the finan~ial 
p • 

burden of escalaLlng.flood damages. 

The"flc;od-proofing measures were probably promoted because 

they are 

attractive 
" 

the reSponsibility of 

adjust~ents for the 

individual~ 

senior levels 

and thus, are 

of government 

because they do not require large financial expenditures. 

The structural so+utions, on the other hand, have received a 

great deal of support from the senior level of government because 

theyare effective on the short-term basis'and are regard@d as 

generators Of employment. Structurai approaches 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 goverpment 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 r.egulations and thus avoid losing 

or reducing their tax base. Structural solutions are also 

supported by individuals who stand to gain from reduced flood 

hazard. Structu(al adjustments not only tend to increase the 

values of developed properties, but, in Many instances, permit 

the development of flood prone lands, permitting windfall galns 

which acrue to speculators. 

Finally, land use management measures were probably promoted 

because research has demonstrated that they are effective long 

term solutions. A refusaI 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 êÈ hoc solutlons. In 

addition, the implementation of land use regulations is a local 

municipal responsibility, which it an attractive proposition for 

the federal and provincial governments. 

-5.5 ,çonclusions 

The objectives of a comprehensive floodpla.in management 
,9 

scheme are tô 

1) plan for appropriate land uses and maximize the 
benefits which accr'lle fr,om them, 

2) teduce the traumas and costs resulting from 
presently constru~ted ill-suit~d land uses, 

3) prev~nt the expansion of ill-suited land uses, 
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4) protect valuable riparian habitats from 
encroachment. 
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The past land use trends along the Mille Iles River have 

resulted in a polarization of dev~loped land uses towards 

residential·developments, undeveloped land uses towards wooded 

wetlan?s, 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 

rectlfy the polarizatlon of land use process. 1 n fac t, the 

lntenslflcation of residential land uses a10ng the upper 
\. 
floodplains is belng encouraged by the two-zoned floodplain land 

use pol icy. Encroachment of the lower floodplains may be 

encouraged by the construction of the flood control dam whlch can 

generate a false sense of security. The operatlon of the dam 

also poses a serlOUS thFeat to the remainlng undisturbed wlldlife 

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 wlll encourage floodplain development and in the 

long-run result in increased flood damage potential and 

floodplain degradation. 

The structural solution to the flood hazard, namely damming, 

by regulating natural water level fluctuations and altering the 

valuable land water transition zones, will 1) encourage 

floodp!ain development by engendering a false sense of security, 

ilnd 2) disturb the riparian habitats whoserexistence is a direct 
~ 1 

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 floodplai~s and foresee increased transformation of 
, 

cottages i~to permanent residences, 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 veget~tion. 

AlI 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 also fpiled to ensure the protection and 

rational use of floodplains. The administrative solutions 

proposed by the~ federal and provincial governments, 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 continuès. The flood-proofing requirements encourage 

property owners to infill their land 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 encouragë further floodplain degradation and directly 

threaten the existence of the remaining biologically rich 

riparian habitats. The policies do not clearly delineate uses 

which are compatible in the floodplain zones and do not 

adequately çonsider the long term impacts of the structural and 

• 
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non-structural solutions upon the riparian resources. The 

floodplain management strategy ref1ects 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. On1y through a management 

scheme comprised of a systematic combinat ion of 10ng- 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 the preceedingl' 

~hapters the purpose of this final section is to discuss the 

implications of the past and present policies on the future of 

.floodplain management a10ng the Mille Iles River and across 

Quebec. Five aspects of floodplain management are discussed: 1) 

the changing mix of adjustments, 2) th~ financial arrangements, 

3) the enforcement of po1icies, 4) the community differences and 

5) the perception of the floodplain environment . 
.1 

6.1 T~e implications of the changing mix of adjustments 
c 

The review of floodplain managemen~_policies in Quebec and 

along the Mille Iles River has reveqled a changing mix of 

ad just ment s, from ad hoc structural and flood relief adjustments 

to an increasing awareness ~f non-structural adjustments such as 

land use arrangements and flood-proofing measures. Given that 
• 

there is the need to protect already established settlements and 

to regulate future developments, it.is clear that both ~hort-term 

structural solutions and long-ter~land use measures must be 

coordinated to reduce the flood hazard. 

Examples of both 5tructural and non~structural adjustments 

can be found along the Mille Iles Ri ver. However, the 

construction of a permanent flood control structure at the 

entrance of the river indicates that structural solutions are 

90ing to continue to have a predomina~t role in floodplain 

management along the river. Evidence to support the likelihood 

of this, t~end is the failure of local ~unicipalities to enforce 

.-
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land use regulations and the open endorsement oft)the adoption of 

structural solutions. 

As previously discussed, a major problem associated with the 

reliance uPon structural -adjustments i5 that over time 

settlements intensif y in the' hazard zones. Structural approaches, 

to floodplain management often contribute to increased flood 
, 

hazard potential and to higher flood losses which in turn ëllre 

used to justify insreased reliance·upon flood control str~ctures. 

Indeed, municipalities along the Mille Iles River are considering 

the possibilitN of re-zoning their floodplains to permit more 

development once the dam is operative (B.A.P. 1982). The 

inevitable conclusion is that eventua11y a flood of greater 
\ 

magni tude than the des i..gn capacity of the dam will occyr, 

resulting in catastrophic damages due to continued and iricreased 

occupance of hazardous a'reas. Continuing emphasis upon physicai 

adjustments represents an acceptance by municipalities that~ 

flooding and associated gamages will continue in the future as 

they are one of the costs of residing in areas subject to 

inundation. 

Flood control structures must occupy a niche in floodplain 

management, but only that. Unless there is 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 

thèmselves. 

6.2 The implications of the firlancial arrangements 

A major factor which encourages the adoption and reiiance 
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upon certain measures is the financial arrangements which 

accompany them. under the 1976 ~eral-provincial flood damage 

reduction program the construction of flood control structures 

are 

the 

the 

partially f~nded by the senior levels of government. Through 

ag~ment the cost5 of structural measures are spread amongst 
\ 

munic i'pal, provinc ial and federal levels of government. 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 welle Conversely, land use measures b 
directly affect hazard zone residents by deprivin~ them of 

certain rights or by restrlcting their behavior. 

The range of adjustments considered or aaopted in a 

, management strategy is considerably affected by the financlal 

at;:rangements linked to the individual measures.· In this manner, 

financial arrangements lead to the consideration of a narrower 

range of measures and work against the develo.pment of a 

comprehensive management scheme. 

Along the Mille Iles River, ~.st and current financia'l 

arrangements are resulting in a disjointed approach to 
,," 

ma nagemen t . 'The cost-sharing aspects of the f inanc ial 
o 

arrangements for the flood control dam have provided an incentive 

for the adoption of the structural adjustment. Comparable funds 

are.not available for flood-proofing, land use 
\ 

management, land 

acquis i t i on, relocat ion of s'- tlement s, flood insurance programs 

and' rela ted non-structural adj ustmen t s. Thus, from the view 

point of a municipality or of a p~rovince, the adoption of 

structural solution~ is attractive - the benefits of the project 

being direct while~ the costs are spread out beyond. those 

immediately affected by flooding. 
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It i5, therefore, natural that the res1dents of flood-prone 

lanùs should have a tendency to favour structural measures. The 

1mpllcations of such flnanclal arrangements are 1mportant.· When 

cost-shar1ng programs such as the Mlile Iles Rlver dam are 

ava1lable lt would be an Imprudent communlty leader who does not 

seek them for hlS ]urlsdlctlon. 

A concluslon 1S eVldent: an Indepth study of cost-sharlng 

adjustment flnanclng 15 requ1red. As flnanClal arrangements 

presently stand under the federal-prov1nclal il ood damage 
f· 

reduetion program, the underlYlng flnanclal agreements cause a 

dlstortlon toward the adoptlon of physlcal measures. Ta pe rml t 

the development of comprehenslve floodplaln management pallcies, 

governments must elim1nate the incent1ves WhlCh b1as the cholce 

of floodp1ain management measures. Governments must elther stop 

financing structural measures or start flnanclng land acquislton 
.1 

program5, land use management, flood warning systems, settlement 

reloeat l on, flood-proof1ng and agricultural subsldles for 

floodplain occupancy 50 as to balance the ineentives. 

6.3 The implications of ,poliey enforcement 

As the review of land use measures along the Mille Iles 

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, jurisdictional and administrative complications 

must be minimized ta facilitate policy application. Ta be 

effective, land use regulations must be adopted and enforced as 

early as possible. While there are examples of regulations being" 

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

In the past admlnlstratlve arrangements for deallng wlth 

floodplaln management were hlghly fragmented. Slnce the 1976 

Joint agreements and the development of a reglonal level of land 

use management 'MRe'SI the admlnq;tratlve arrangements for 

deallng wIth floodplaln management have been further compl:cated. 

Present:]', ne lndlv:àl.al agency or s~ng:e level of government has 

at ltS dlSpoSlt~on a wlde range of measures for floodplaln 

management. 

In QueDec, llttle hope eXlsts for t~ development of an 

admlnlstratlve body WhlCh oversees ~'all aspects of the management 

and explol~tlon of the entlre floodplaln ervlronment. 1 n the 

wprds of Bernard'Harvey (1976:208), 
\ 

. ., lac 0 n ce n t ra tl 0 n du po u VOl r de déc l s l 0 n qua n t 
à l'utlllsatlon des, ressources a l'lnteneur d'un 
organlsme ou d'une institutIon semble peu probable. 
Les intervenants, qu'lIs Salent gestionnaires 
gouvernementaux, utillsateur lndustrlels où même 
utilisateurs lndIvlduels, sont conSCIents de leur 
besoins et de leurs drolts en rapport avec 
l'utilisatlon des ressources. C'est alnsi que l'on 
voit certaines administratlons survelller Jalousement 
leurs juridictlons et même exiger davantage de pouvoir. 
L'on assiste aussi à la prise en charge par certains 
ministères gouvernementaux, provinciaux ou fédéraux, de 
certaines responsabilités assumés jusqu'ici au niveau 
local ,et même par des part icullers. C'est le cas 
notamment de la protection contre les inondations et de 
l'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 à 
des luttes de juridiction qui ne sont pas sans retarder 
le processus de rationalisation de la gestio1 de l'eau 
au Québec. 

~ can, therefore, be concluded that a reduction in the 

admini trative and insti tut ional obstacles presented by the 

agencies does not appear to be a priority objective of the 

governments invqlved in floodplain management. 

; 
.. 

" 
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6.4 The implications of community dlfferences 

Municipal differences ln f100dplain deve10pment patterns 

emphasize that the communlties have dlfferent perceptlons, goals 

and attItudes towa rd haza rd zone land use. The a t t l t udes and 

responses to floodplain management shou1d be taken Into account 

when deve10pl ng and enforclng a management strategy. A 

standard:zed approach to floodplaln management, such as the 1976 

federal-provInCIal flood damage reductlon program, may nat be as 

appraprIate and effective an appraach as one WhlCh recognlzes the 

dlscrepancies. 'The dlfferences ln attltudes a1so emphaslZes the 

importance of Improvlng communi-catlon between the 1evels of of 

government and the commun .. tles. 

6.5 The. Impllcations of the perception of the floodplain 

env i ronmen t 

To date ln Quebec' 5 development of floodplain management 

policies and programs, the riparian ecosystem has not been 

understood and recognlzed as a management un i t • Bec a use 0 f a 

lack of' understanding and through the fragmentation of 

jurisdictional responsibilities the f!oodp1ain ecosystem has been 
--- " (ij 

divided into "shoreline" and ~foreshore" spaces. Control over 

the use and development of these zones has gane ta provinc ia1, 

regional, municipal and para-public levels of government. The 

activities which effect the riparian environment have been 

uncoordinated. Consequently, the governments have managed their 

resources indepently, pursuing the actions which maximized their 

benefits instead of attempting to ensure the comprehensive 
1~~ 

management of the entire riparian ecosystem. 

To develop a comprehensive f100dplain management policy the 

---------~~ ...... 
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artificial pola ical boundaries imposed upon f loodpla i n 

ecosystems, which hinder co-ordinated strategies, must be 

abolished and the riparian ecosystem must be recognized as a 

viable management un i t. Agencles involved in floodplain 

management must develop an understandlng of the resources being 

managed and thelr lnterrelationships. 

6.6 Summary and conclusions 

Over the years, floodplain management policies along the 

Mille Iles Rlver and across Quebec have slowly evolved from ad 

hoc structural approaches to a flood damage reduction policy 

WhlCh attempts to integrate a wider range of structural and 

non-structural arrangements. Given the past prejudices and 

present -financial arrangements structural measures remain and are 

likeiy to remain the dominant approaches to f loodplain 

, management. Nonetheless, though the present pol ic ies and 

arrangements ar~ 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 ad just ment s, the 

optimum combinat ions of short- and 10n9- term measures and on the 

mea~s 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 l~fe. 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 lts 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. 

. 
" 
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TABLtAU 6.·7 - Inveutaire'lchtyololique daul le .ecteur de l'itude. (luite •• ,) 

(J Q;) 

SF.CTEUR D'E'1UDE 

tSPECES 

25. J'uitauche ' 
(Semotilus corpo~li8) 

26. Mulet 1 cornes 
(semOti~U8 atromaoutatwe) 

• 27. Naseux des rapides 
(Rhinichthyo cataractaBJ . 

~ 

1 28. 
! 

Bec-de·l1hre 
(E%ogtossum ma=illinguaJ 

'29. Méné ~meraude 
(Notropis athe~noide8) 

30. Tlte rose 
(No~piB pubezt~s) 

31. Méné h nageoires rouges 
(Not~opis cornutijs) 

32. 

33. 

14. 

Queue l tlche n~re 
(Notropis 'lruds ·us) 

Henton noir 
(Notropis hete don) 

Keni blC!u \, f 
(Not~piB spiZopte~B) 

1 35. 

Il 
Henê paille 

(Notropis .tramin_us) 
, 36. Mené pâ1.e 

we: d •• 
Deux 

Montagne. 

l 

1 

l. 

1 

i 

l 

- 1 

l 
j 

'1 

1 

1 

1. 
fNotropis ~oZucetlUB) 

11 · V.i. ",ond •• 1. fin du '.bl .... 

l 
\ 

, ql,*"'''';'i.~ e~ _u-- Q. ,~ , .. ' , .. ~ ~ ~ .... l ~ "'" "',r-, 

Rlv. des 
JUlle Iles 

l 

1 

l 

1 

l 

~ 

l -

l 

1. 

J,.~_I.W_ 

Frai 

c 

c 

lt 

Jt • 

Il 

R 

C 

C 

R 

11. 

R. 

Sp, ren-con
trée. dans 
lIi R.apide 

du Grand 
Molll1n 

2 

2 

1 <- 2 

2 

1 

2 

2 

2 

2 

2 

2 

2 

37. 

38. 

1
39

• 

40. 
.... 
4l. 

c;J"\'<e;!) 

42. 

43. 

44. 

45. 

46. 

1
47

• 
4~. 

SECTEUR D'E'1UDE 

Lac des Uv. des· Frl11 SpI rencon-
ESPF.CES Deux MUle trh. dAns 

Montagnes Iles . le Rapide " 
~ 

t!u Grant! 
Moulin . 

Museau noir 1 l C 2 
(Not~pis hete~lepi.J 

Hen6 d'herbe l 1 C 2 . 
(Notropis bifrsnatus) 

Mené d'argent 1. 1. C 1 . 
(Uybogr4thus "uchaliu) 

Ttte-de'-boule 1 1 C 
. 

2 
j , 

(Pirnepkzles p~mel.as) 
Z 

, 

?'" Ventre-pourri 1. l C 
(PimephaZe8 notatuS) 

B4rbue de rivl~re l l R l 
(IataZurus punctatus) ~ 

Barbotte brune '\ l 1 C '1 
([ctaZuru8 nebu1.o11U8) 

4. 

Rnrbotte des rapides 1 - R 2 
(Noturus flavUQ) 

Angl1le d'Amérique 1 l C ."' l 
(Angit~a ~ost~ta) 

Lotte \ l 3 R 1 
(Lotta latta) 

l'ondulé biltfU l l . c ·1 2 
(~dulw8 diaphanws) 

9=isco 1 1 R 2 
(pe~copsis omiscomaycus) 

.L....-
~ 

.. 
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TABLEAU 6,7 - Inventaire ichtyologique dans le se,etcur d'r l '~tude. 

, 
i $ECTEUl: D'ETUDE 

.(' ...-. Lac des Riv. des Frai ,. -. ,p ESPECES Deux Mille Iles 
: Montagnes 

<1 
i 0 

{ .) 

"9. Bar pèrche . l - C 
(Morone amencana) 

50. Achigan à petite bouche 1 l R 
(Mic~urt~rus dotomieuiJ 

.51. Achigan ~ grande bouche 1 - 'C 

~ Il 
(Miaropterus saunoides) ',. 

1 
~ 
'11 
1..,.a 
JI 

52. Crapet-soleil ~ l 1 ' C 
(Lepomis gibPosus) 

. 
, 

;>3. Crapet à longues oreilles l - C 
:> (Upomi6 m,ega Loti.s) . 
1 

h 
/ 

54. Crapet de roche l 1 C 
(/~b~cZites rupestpisJ 

, -
55. Mar igane notre . l l C . 

(Pomo:cis nigl'omacu 1.atus) 
l' 

'J 
56. Doré noire l 1 ·R 

(Stizgstedion canade1l8c) 
, 
fI 
1 

57. Doré jaune 1 l R 
(Stizoatedion vitreum) , 

~ 
1 - -- ... _- - ---- ----

\ 
1 
1 LEGENDE DU TABLEAU: 
, 

,1 
Secteur de l'étude --, 

• l 

:4 
:4 

1. D'apr~s Mongeau et Massé, 1976 
2. D'apr~s Mongeau, Letendre, Leclerc et Brisebois, 1977 

J 3. Nouvelle espèce recensée au cours de la présente ~tude 

,. 
.."" 

,1 
. \ 

r-- r-- r-- ,..-;-' ~ --- -:--- -
,~.~I--'.~~*4.M"'1>"'-~ ........ .u...." ... .i~1",...~~. :.~·ll.L~,.",,""".""".l..a.~ (~ _~~_""'~""-'" ~.û.<I. \1". ~*,;;"'t\"~oIo<liIt..;.t'"'~"""" 
.~.!.:~~'~ -~~--- ~~~ .... "~-"~."'. 

1- t _ • 

./ 

'\ . 
- SECTEUR D'ELUDE It 

Sp, ren'con- Lllr des Riv. des Frai Sp.rt!ncon-
trûcs 'dans ESPECES - Deux Mille ~rées ~:1ns 
le Rapide . Montagnes Iles le Rapide 
du Grand a ~ du Grand 
Moulin Moulin ; 

, 

2 58. perchaude l . 1 C ·1 
(perca fLavesceno) .-

- l 59. Fouille-roche 1 1 C 2 
(peraina auppodeo) , ~ 

2 60. kaseulC-de-terre l 1 R 2 
CEth.lostoma n~r'Wfl) ! , . 

1 61. Dard h ventre jJune - 1 C 2-
(Etheootoma e:ri2.e.' • 2 62. D3rd barré l l C ~ 

(Etheootoma fZabeLLaPRJ . 
~ 

l 63. Malachigan . l - 'C -
(ApZodinc~o grunniensJ , .' 

- .. 
2 64. Chabot téiéheté 1 R 

. 2, -
(Cottl.!v bail'diJ ' . . 

l 65. Cllabot visqueux - 3 • R l 
(Co~tus cognatucJ , • < 

1 66. Crayon d'argent - { , 1 C ~ 2 
(Labidestheu tliccuZus) " . , 

-----_ .. _-- ---- - -- -- -- ----------

,.-

!!.!!. Esr~ces rencontr6es dans ~ Rapide du Crand Moulin 

R. Frai en eau courante 
ç. Frai en cau .calme 

~ -- ~ ---, 

1 •. oui 
2: non 

---, ~ 

~ " 

~ '1 

--, ---, ~ --, --, 
... _ ~.,J'~ ... ~l; .. ....",..~ ~ .... _~ 0(\. , .... _ 

... 
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1 GRANO BROCHET 

2 DORÉ JAUNE " 

3 PERCHAUOE 

t '.~ \ 4 ÉPERLAN ARC-EN-CIEL 

5 POISSON - CAS TOR 

6 IiIASKINONGÉ 

7 ACHIGAN À GRANDE BOUCHE 

8 ESTURGEON DE LAC 

9 BARBOTTE BRUNE 

JO ACHIGAN À PE TITE OOUCHE 
, 
Il 'SUCEURS 1 MEUNIERS 

12. MAR1GANE NOIRE 

13 CRAPET DE ROCHE 

14 CRAPET· SOLEIL 

----_-____________ .L ____ ..--, __ ,-
() 

~ (t~ 
li. l. -·r:1 -- _ .L'I--~o 4Jhfrf~""-

VÉGÉTATION TERRESTRE 

~ 'VËG~TATION PALUDÉENNE 

W;f;a VEGÉT4TION AQUATIQUE OU GRÈIIE 
............. 1 

:::::::::::: ,NiVEAU' O'EAU 
1 

S~:? SUBSTRjnuM 

0"1'1' 

mol 

Juin 

') 

~ ""~:."-..,..I~ 

1 ... _._ _ 

Fig. 9 
(Source! Baribeau,'Lanouette et Tessier 1981) 

Lieux et périodes de fraye des principales espèceD de poissons 
~du couloir fluvial, entre Montréal et le lac Saint-Pierre. ' 

(Tirée de Massé, 1974) 

sportifs 
c: 

I\J 
\D 

. -"\ - ----------~-..... -"....-,-.".......,.-------------.."...-"h.:: .. 7_ -: __ ~~._=_~~__=:__:.:;:: _ __=_.....:.-.i_~..; - ...--._-..::;;:-..:,. ..... ~_-:f':~.,....~ 
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r 
1 

l 

r 

1. 
{ 

{ 

r 

ESPECES 

Perchaude -
Barbue de rivièr~ -
Crapet de roche -
Doré jaune -
Grand brochet -
Achigan à petite bouche -
Barbotte brune 

Doré noir 

Esturgeon de lac 

Alose savoureuse -

CTapet-soleil 

1 

Meunier n,;:Jir 

Suceur rouge 

, 
lk'ui1ier rouge 

Lot t C' 

Probabilité dépassant 
un débit de 708 m3/s. 

-
-
-
-
-

-
-
-

0,75 -

0,50 -

0,25 -

/ 

-

'lIT -T • 

mars avril 

, 
mai 

0,42 

0,20 

r--
1 

(Source: Shawinigan 1981) 

, 

1 • • 1 1 1 1 1 1 

juin juillet août 

FIGURE 6.7 Probabilité des crucs dépassant 708 mJ/s par rapport aux 
pêr iode de frelie des dit férentes espèces de poissons 
(d'après tableau 4.2). 
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ORGMIISMES 

Al NIVEAU FEDERAL 

Cabinet des ministres 
( •.. Gouverneur en Conseil' 

J Ministère des transports 

.? /1 

" ~ . ,.' r 
, \' \.,cv(' ~I '1 _AJ: \ J- Jt t 1 :....- ''S. 

) 

x - exploitation 
o - control 

~ , 
~, 

-.~ 

, 

---=-

Tableau 6.1 Juridiètions des intervenants concernant les emplêtement~ 
i-

[ 
'1. 

'-'.: 

JURIDICTIONS 

Propriêtês 
havres (Québec. Trois-Rivlères, 'Mo_trêal) 

Iles (couloir f1uvlal), 

Il 

Protection des eaux navigables contre 
ouvrages et gestes p'luvant nui re a 1 a 
navigation r 

Pouvoir d'acheter. dd louer, d'exproprier 
ou d'acquêrir autrem~nt des terrains 
riverains I)O'Jr jes alnênagements portuaires 

Pouvoir de rfqlementer les travaux dans 
les limites rU port ~ 

ContrOle et gestion des quais et J~têes 
autres que ceux du Conseil des por~s 
nationaux 

Travaux d'entretien ct de r~parations sur 
les ports. jetées et brise-lames . 

Crêat10n de ports oubll~S; a9randisse~ent 
ou diminution de l'alre de tOut port publlC 

~ 

FONCTIONS 

x 

x 

l!. 

o 

x 

o 

o 

x 

x 

(Source: Delisle, Deseôt~aux et Denis 1977) 

~ 

LOIS ET ARTICLES 

Acte de l'Amêrique du NOTd Britannique 
(1867, ImQ. 30-31 Vict .• ch. 3) 

- articie.l0B. annexe 3 
J 

Acquisition de grê a grê 

" 
l!. 

- LOl sur la protectlon des eaux navigables 
(S.~.C: 197Q. ch. no-19) 'Artlcles 5, 19.20 

LOl sur les commlssions de port / 
(S.R.C. 1970, Ch. H-l) Artlcles 3. 10, 1" 12, 13, 19 

Loi sur les ports et jetêes de l'Etat 
(S.R.C. 1970. ch. G-9) Artic.:les 4, 7. 11 

- Article 5 

- Loi Sur la marine marchande du Canada 
(S.R.C. 197Q. ch. S-9) Article 590 

, 

.. 
--

~ 

\ 

, 



<2 A 
" 

--r---- Ô-RGA'fI-SMES 

wI ~inist~re des travaux 
publics 

.~ 

k 

JURIDICTiONS 

Constructions sur le'. berges, rempl iss4ge 
pour'un ouvrage pub' lC 

Gest10n des barrages, havres, chemins, 
ponts et êdifices ca~adiens et tous autres 
biens employês 3 1 'ilmêlior.ation de la 
navigatiol'l 

Creusage, dragage et modifiaatloll du 'lPft; 
construction d'o~yra~es aux fins de la 
navigation 

Construction, r~para~ions MaJeur~s et 
autres travaux conneles rela~1fs aux 
ports, jefêes et bri,e-Iames 

.~ .------- ---------------------------------------_. 
'" ./ M1nisUre des p~ches t')_ 0<9"~5 Rêglementation des instal1atlons de 

-et-de-P'e1'Y'1-t"Onnemerl't:- priche dans le~ cours d'cau 

t/ r1.""'\\~.-(" 1..( \1, " .. ",' 
<6 

"" 

----

" 
~ 

Délimitation: contrO'e et- mIse en villeur 
de zones faunIques ' 

Gestion, admlnistrat\on et surveillance 
des terres acqOlses ( ... de gr6 ~ gré ou 
autrement) aux 'flns Le la protection de 

• "la faune 

," 

" 

r-~ 

r 

----------------------------
FONCTIONS 

x 

~ 

x 

x 

x 

o 

o 

o 

LOIS ET ARTICLES 

- LOI sur l'expropriation 
(S.R C. 1970, ch. 16, 1e~ supp.) Article 37 

- Loi sur les travaux publics 
(S.R C. 1970, ch. P-38) Articles 9, 12, 20 

- Art lC:l e 37 

~ 

- LOI sur les ports et jet6es de l'Etat 
(S R,Ç. 1970, ch. G-9) Article 5 

- LOl sur les pêcheries 
(S.R.C. 1970, ch. F-1C) Article 24 

, 
}, 

- LOl sur Ja Convention C.(Incernant les oiseaux mtgrateurs 
(S.R.C. 1970. ch. M-12) Article 4 o 

- LOI sur la faune du ~anada 
(~.C. 1973, ch. 21) Artlcles 3, 4, 10 

o 

titi 

-, 

-. 

( 

t. 
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ORGANISMES 

B) NIVEAU PROVItIÇlAL 

Lieutenant-gouverneur 
en Consel1 - • 

- ( ••• Conseil des ministres) 

\II .... 

~--~ ... c-

\.. 

.. 

() 

.""> 

'0> 

JURIOIt*rrONS 

~ 

Approbation de tout plan dlrecteur d'amê
nagement impliquant ~e lit et les rives 
du fleuve, des rivi~res, des lac; et de 
ta mer; 

Pour la pGriode s'étendant du lb mars 
1916 au 4 décembre 1974, autori~atlon de 
tout~ aliénation ou bail du lit ~t des. 
rives du fleuve. de~ rivi~r.cs et lacs 
navigables et flottables. et de la l:'Ie;; 

D~cls1on, ou autori~1tio~ selon le cas. 
de toute exproprtat,,,n, aux conclitions 

~ qu'il dêtermtnii 

Autorisation de toute imposition de 
réserves pour fins publiques; 

Peut, seul. déclarer un terr;t~ire ou 
partie de territoire arrondissercnt his
torique ou arrondissement naturel _. 

Concession de forces hydraul,qucs fai
sant partie du domaine pu~lic ( ... aux 
munfeipa)itês, aux coop~rat;ves d'élec
trict~ et A l'Hydra-Québec); 

Concess1on directe et 9r~tuite d~s ter
res publiques. pour fins notamment de 
quais ou jetées; (II.B. "terres publiques" 
comprend les parties de lIt du fleuve 
Safnt-Laurent qui appart;cnn~nt au Qu~
bec par droit de souveraineté) 

? 

'-"c 

'" 

FONCTIONS 

o 

ox 

o 
x 

o 

x. 

x 

x 

LOIS ET A~TICLES 

-, 
1 

R~gl1ment d'application de l'article Z de la Loi du r!gime 
des eaux (A.C. 1792.76 du 19.05.1976. (1976t-G.O. II.3445) 
- Article 2 

.... , .~'" !!~r 

l 

- Lo i du rég ime des eaux _ #_C'-
,J.";~:;":'" -:. ,,, .. -lJ'~ ).")~ ;~ ..... 

(S.R.Q. 1964. ch. 84) Article 2 

- Loi de l'exoropriation 
.(l.Q. 1973, ch. jS) Article 35 

- Loi de l'expropriation 
(L.Q. 1973. ch.e38) Articles 74 et 35 

Loi sur les bIens culturels 
(L.Q. 197~, ch. 19) Arlic1e 45 

- Loi du ré9i~~ des eaux 
(S.R.Q. 1964, ch. 84) Article 3 

,. 
Loi des terres et forêts 
(S.R.Q. 1964, ch. 92) Article 4 - 20 

. Article"ali~êa2 

.. 

1 
.$ 

~ 

\1 
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~ " 
.' 

"-

ORGAN 1 S'4ES 

li 

~ 

,. 
< ," / , '. 

, ,; f J ~ , 1 

.. 

\ 

( 

) 

.. ~ 

JUlnDI,~TtOkS 

AutorIsation et de l'emplacemp.~t ét 
des plans et devis pour la con\truc· 
tion de canaux. ~cl~ses. murS. c~aus
sees". digues et autres travllUX sembla
bles dans les cours d'c~ux, de~ant 
servir au fonctior,nement d'usines, 
moulIns, manufactules ~t machines 
lorsque ces ouvra9~s affectent la pro
priété publique ou' celle des tIers, 
ou des droits publ1cs ou pr1vés; , 

;-

Autorisation prêal~ble des plans et de
vis relatifs! la \.onStructlor. et au 
maintien de tout bdrragc. digu~. chaus- ~ 
sée .. écluse. mur el autrC!s o:Jvrage5~es
tfnés li reten1l" 1 e'. eaux; 

Réservation et appropriation de terres de 
1 a CourOllne' (... don t le 1 i t du fl euve ) 
pour des fins pUbliques, comme des sites 
de'quais, jetées. jardins pub' les ou oarcs. 
des bassins de sêd~mentation d~s eaux van-

FONCTIONS 

ox 

0 

nfes. etc". \ 0 

Création de rêserve~ êcol~giques sur tout 
territoire public~ 

"} 

Autorisation de construl~e des routes et 
des ponts.; 

- , 
Ordonner l'êtude d~ tout projet d'autorou
tes, la pr~paration de plans.et devi.s de 
tout projet d'autoFoutes, et la construc
tion d'autoroutes~ 

q , 

" 
\ 

a 

0 

ox 

.J 

__ .. - ..... _______ ~ __ ~ _.,, ___ "h." .... .. _-----.--- ..---- .. ~ .-... -.' .. ' 

. ~~': ".. "" 

J 

c:J 

1 

~ 

~OIS ET ARTICLES 

LOi du régime des eaux 
(5 R Q. 1964, ch. 84) Article 6 

~ 

_ .. ~~ .' J'~--=~~~~;~~~~ 
,....-.'" 

~ 

\ ' 

, ( 
\.~ 

v 

~ 

,. 
- lOI du r~9lme des eaux G'/ 

.(S.R.Q. 1964, ch. 84) ~rt1cles 71 et s. , ') 

.. 
- Loi des terres et'forêts 

(S.R.Q. 1964, ch. 92) Articles 20. 21 

M 

• .) ,." 

- loi sur les réserves ~colo9iques --i - -

(L.Q. 1974, ch. 29) Article ~ 

• Loi de la voirie 
(S.R.Q. 1964, ch. 133) Article 16 '-

• LOi des autoroutas 
(S.R.Q. 1964, ch. 134) Article 15 

b-

". 

r 

" ._--_.---... -----_.....-.- .......... ,_. -----

, 
) 

10 
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ORGANISMES -----'- •• JURIDICTIONS FONCTIONS , LOIS ET ARTICLES 

.J / Hinistète des -;ichesses 
.nature 11-es- 1':'" \ r J:: <!. 

.. ~ , ~:t.,,!. ::.t.JJ ~ 

:s - (parîement) 

1 
~ Min1st~re des terrer 

-et-forêts J... 1 '. 

s 

1-..·,' -" " 

-' 

Concession des lit~ et r{~es du: fleuve 
(domaine public) par ve~te, lo,~tlon 
ou permis d'pccupat!on 

Elaboration de plan~ de MIse en ~àleur 
des ressourcts .' J 

• 
Réalisation de travaux et ou~rages 
(protection contre les l~ondatlons. 
l'érosion et les glIssements de ter-
rain) en milieu hyd:-iq~e. . 

Extraction de graviers sur '.5 terres 
de la Couronne \.. 

Autorisation légIslative des c~nces
sion de force hydrclJJlique fills'!nt par
tie du domaine publ1c. de pl'JS de 300 
chevaux au débit ordlnalre de 6 mois 

Concession des terr:!s ot:l:l1que!. par ven
te. location ou permis d'OC~upàtlon-
(et aussi rQvOcaLVon) 

Réservation des terres de la Couronne 
pour des fins publiques (quais, jetées. 
parcs. jardins publics, rampes de lancement) 

Application de la réserve des trois cnaTnes 
(Disposition en propriGtaire du lit et des 
berges des cours d'eau) 

Amenagement et conscrvatlon des terres 
publique, 1 

{ 

o 

o 

x 

x 

o 

o 

ox 

'" 
o 

011 

Lot du régime des eau~ 
(S.R.Q. 1964. ch. 84) Article 2 

• Loi du minfstêr.e des richesses naturelles 
~ (S.R.Q. 1964. ch. 83) A~ticle 2 

- Article Z 

~ 

L-o f des mi nes 
(l.Q. 1965, ch. 34) Article ]29 

- Loi d~ régIme des eaux 
(S~R.Q. 1964. ch. 84) Article 3 

- Loi des terres et for~ts 

• 
~ 

" 

(S.R.Q. 1964. ch. 92) Articles 20, 41. 42 

./ -"".,/ 
1 1 

- Loi des terres et forêt~. 1t' 
(S.R.Q. 1954, ch. 92) Articles 20. 41, 42 

Loi du rninist~re des terres et forêts 
(L.Q. 1974, ch. 26) Article 3 

:"II 

~ 

~:? _ . ..r ._, . 

t 
') 
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ORGA"ltSMES 

... 

/ Ministère des tra~sports 

.' 

E 

1 

'f 

,~. .. .. , ~ ")01 .. """ 

~ 

; 
". 

" 

JURIDlCTIONS 

/" -
. Constitution et 9p.stior, de rcherves 

êcolo9,iques sur des terres pUb1; ques 

Conjointement ave~ le mïnfsth~ des ri
chesses naturelles, o~stion d~s aspects 
fonciers du milieu hy~rlque d~ns le dO-
maine publ le; ~. 

Construction, rép~rat,on et entret,en
des routes et ponts el pouvoir d'expro
prier pour ces fll1S 

..r 
Amelioration des~s de transports 

. ------

~. 

Construction et r~paratlon des VOles de 
circulation et acqunit :on <\J" irneubles 
et servitudes (par achut ou (!yorop,..iationr; 
dt:tel'miner la lal'tjeur. le pro"11, le n,
veau, les matêrial.l\ et le Mod,' de con5-
truction des routr'S, ponts. c.l1aussées. 
remblais, murs dl' protf'ctlon, détourner 
ou changer les Laurs d'~JU traverSdnt ou 
longeant une route, etc.; dr~lnJge des 
~outes et pont'.; 

Approbation de tous pl1ns et devis pour 
la construct1on d'autoroutes ~t autorisa
t 1 on d' cI(quêri rIe:; illr.lcub 1 e:; et autres 
drOIts réels n~cessaircs 

Transport entre les deux rtv~~ du fleuve, 
amAnagement des Installation:; ut1les et, 
Icqufsitlon (achat-ou c>:pr{)pr !atlon) de 
tous les Il!111eubl('~ nett'ss';tlrc~ , 

FOIICTtONS 

o 

o 

li 

x 

y 

l\ 

li 

~~ 

• uns ET ARTICLES 

- Loi sur les r~serves tcologiques 
(L.Q. 1974, ch. Z9) 

Article Z 
/y/ 

- LOl du ministère ~es transports 
(L.Q. 1972, ch. 54) Articl~ 3 

- Loi des ·transp0rts 
(L,Q, 197i. ch, 55) Article 3 

- Loi de la VOIrIe 

/ ' \,-

(S.R.Q; 1964. ch. 133) Articles 16. Zl. 23, 48. 77,78, 
79, 91 

,> 

- Loi des autoroutes 
(S.R.Q. 1954, th. 134) Articles 16, 17 

Loi de la Soci~té des traversiers du Québec 
(L.Q. 1971 •. th, 65) Articles J, 16 

i.:--

- ~ .. _ ... _ ...... __ . __ . -.-.-. .... _- -_ ... _ ... 
~ 
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O",RGANlSMES JURIDICTIONS FONCTIONS LOIS ET ARTICLES 

.1 

0--

t 

/ Mfnisttre des Ifflires 
cu1turel1~ 

1~;1~~.de 
la chasse et de la pêChe 

~Off1ce de planification 
et de développement du 
Quebec (t:.e!~),~ 

..,....., 
Ser~c.~~rotect10ft 
de 1 !environnement 

~ t 
Autorisation de construét1on et den
tretien de voies ferrêet 4 t~avers.· 
le lo~ sur les cours d'cau. aln,l 
que ,1'frection des quais nêcessalres 
et Otiles ' 

" 

; 

9notion d'arrondissSments hIstorI
que ou nature 15 et rfogl t>1!1p.lltd lon des 
trav ux, o~vrages, proJ~ts ~L actlvltês 
dans ,~_ ~nes (.\ Hudes ll' l.n;:;act) 

Gestion de la pêche e't 'If' lù ~t,a~s.1! 

Etablissement de terraIns peur la ré
crêat10n ét le tourisme (campIng. 
'Pique-nique) 

Etabliss~entOde rêserves de chas~e et 
pêche et rêglementation des actlvlteS I 

dlns des rê5er~es (sanctuafres d'ofs~aux. 
fray~res A poi~sons) 

Preparation de plans d'a~éna9~ment du 
territoire et coordination de l'ex~c:l
tion de ces pllns (ex. couloir fluvidl) 

~ Approbation de tout pla" directeur d'a
mênagement impliquant le lit ct les 
rives du fleuve / t1, .. ~." • ( ,1: l '" \ ~ , 

'-__ Ih' ... · 
/. --1 .... - ""'\J/ ~ 

, , '.. ~ pl' J' .. ~ 
, . J ' \ 

.-' 
.. 

ox 

o 
" 

o 

o 

'" 
o 

o 

loi des chemins de fer 
(S.R.Q. 1964, ch. Z90) Article 9 

- Loi' sur les biens culturels 
(L. Q. 1972 .. ch. 19} Art i c las 1, 45 

)~ , 
• LOI du rnln15ti!re du tourisn:e. de la chasse et de l.l pêche 

(S.R.O. 1964, ch. 199) ~ticle 2 

Loi de la conservation de la faune 
(L.Q. 1969. ch. 58) ArtIcle 77 

- LOI de l'O.P.O.Q. 
(~ . Q. 196-8. ch. 14) . Art 1 cl e Z 

" 

•• 

1 

- R~91ement d'appllcatton de l'article 2 dè la Loi du 
régime des eaux (A.C. 1792-76 du 19.05.1976. (1976) 
C.O. Il, 3'45) Artrcle 2 

.. 
" 

';;~J 

) 
\ ' 
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OilGA."( SI'.fS 

~ ~1nl5têre de l'agficulturc/ 
'i ::: , ~, ,..1 -: ,l l'~rJ ~ 

-' Mlnlst~re drs affaires 
muniCipales 

e) !ilY.E~l!.t~.!~.L. 

Munie IPA 11 th ~ 

,,,, ~> ~ ~.,v'S ~"1" .. ~ 

~1~~ ~ 

,-- -..A 

-------------------------------------------------------------------------
JURIOIC:TIO'l~ 

Intervention pour là pr~s~rvation de la 
qual1tf de 1 'environnement (lnt,~rdictior 
de travaux, et pliln~ rj'a~tleduc ~t d'l!ogoQ<;) 

Etablissement de rê~r:!rv~) pour' fins ex
pêrimen ta 1 es 

Subventions aux corporat1ons n1J!lÎc1rales 
pour l'ex~cuti~n de travaux de ~raln!~e 
et exécution de tels trlvaux . 

Prl!ts pour la r~(llb~tI9'1 de tr '\Iè!UX ·je 
drainage 

Application de la Loi de lJ S~cl~t~ d'h~
bitatlon du Qu~bcc 

Administration et mise ~ ~x~cutlon dp.~ lois 
MUnicipales. nota~cnt la Loi dcs~citl!os 
èt villes et le Cod~ mun\cl~al (.,. sur
veillance et aSSistance d~s mun;c;pallt~s) 

Pleine juridiction sur les cours d'eau qui 
les bornent jusqu'au mil.cu de çe cours 
d'eau. Réglementation d'urbani~e (zonage, 

, construction. lctis$cmcnt); plan directeur 
d'aménagement 

FO:;CTlONS 

o 

o 

li. 

o 

o 

o 

LOIS ET ARTICLES 

- Loi de la qualitê de l'environnement 
(L.O. 1972, ch. 49) Articles 2 et s. 

- Loi de l'expropriation (L.Q, 1973. ch.38) Article 74 
- Loi de la qualitê de l'environnement 

(L.O. 1972, ch. 49) Article 2 (e) 

Loi du m1nistêre de l'agriculture 
(S.R.O 1964. ch.10l) Articles 2 - 21 

- L01 du crédit a9ricole (S.R.Q. 1964, ch. 108) Article 45 
- Rêglemcnt concernant la Loi du cr~d;t agricole 

(A.C. 2782 du 20.09.1972 (1972) G.a •• Il,8962) 

LOi de la Soci~t6 d'habitation de Qul!obec 
(L.O lY67. ch. 55) Article 79 

- Loi du m1nlst~re des affaires municipales 
(S.R.Q. 1964. ch. 169) Article 2 

- Code municipal - Article 16 (1); 392 ct s. 

" 

----~ ...-.. ---- .. -_.- ..... -.-.-... ~ .------ ._.....-----........ -- ~- ..... ~ .. --_ .... _-_._-_ ..... _- -----
'<1> 
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ORGANISMES 

,~ 

,. 

'" 
«: 

JURIDICTIONS 

Pouvoir d'exproprier pour 1e~ f;n~ 'mu
nicipales (parcs. esp~ce; verts, l"Hes 
plein-.fr. terrains dl; jelJ)(. etc: .. ) 

Pleine juridiction dans le. limites de 
leur terrftOlre (plan~dirécteur. lon3qe. 
parcs, terrains de je~). , Fol iee et p"o
tection des cours d'e~u qui les bornent 

Construction d'ouvra9\!s en cours d'eau 
(quals, jetées. murs. etc .. ) avec.auto
risations (MR~ et MlF) dans le Cd> du 

FONCTIONS 

o 

o 

fleuve x 

Pouvoirs spêciau~ inclus dilns lJ charte 
(pouvoirs supplémentaires ct dérogatoires) x 

:--------------------------------
Conseils de comtê 

Communautfs ~rb.1ncs 

" 

',---

Juridiction terri~otfale 

Zonage et élaboration de p1,·n5 directeurs 
pour flns de comt~ (en partlcu11el dans 
le cas de cours d'eau dans le terr ltoire 
de comte) 

---' Elaboration de schl!mas d 'am~nagC!mellt pour 
leur territolre 

~ 

.. 

e 

\, 

o 

o 

o 

" 

\ 
~ 

) 

f 
\ 

r 

( 
, 

\ 

LOIS ET ARTICLES 

- Article 787 

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

- Chartes 

- Loi de la dIVISIon territorIale 
(S.R.Q. 1964. ch. 5) Article 13 

- Code muniCIpal - artlc1e 422 

- Loi de la communauté urbaine de Quêbec • 
(L.Q. 1969, ch. 831 " 

- Loi de la communautê urbaine de Montréal 
(L.Q. 1969, ch. 84) 

......;,., 
'1 i '! 

~ 

i 
f, 
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--------------------------------------.----------------------------.------------------------------------------------------
ORG~'iISME.S 

D) ORGANISMES PÙ~LI~S ET 
iiARAPUBrI CS 

Commission hyqro-~lectrjque 
de Qu~bec (Hydro-Qllt'lbcc) 

Soci~t~ Int~r-Por~ de 
Quêbec 

Office des autorôutes du 
Qt.:~bec 

~ 

JURIDICTIONS 

Ouvrages pour la·productlon d'~rer9Ie 
et expropriations a ces ',~s (~rQlts 
d'expropriation, d'accè~ dr pa~sJgc 
pour production et tran~?ort d'énerg;p) . . ' 

Aménagement d'un co:~plC'x" po .. tqaire et 
industriel et ~KprOf,rldtlàn 3 ~e~ fIns 

Prl!paration des plans I")t d~V1S. cons
truction, adminlstrotior ~t ~ntretlr~ 
des autoroutes;'acquis,tlon de tO~5 
innleubles et autres drci ts réels n~ces
saires 

FONCTIONS 

x 

x 

x 

LOIS ET ARTICLES 

- Lot d'Hydro-Quê~cc 
(S.R.O. 1964, ch. 86) Articles 29 et s. 

- Loi constItuant la sociêt~ inter-port de Québec 
(L.Q. 1974. ch. 57) Articles 4, 5 

- LOI des autoroutes 
(S.R.Q. 1964, ch. 134) Article~ 15 - 11--

._---------------------_._--------------.,-------,..-------------------
Commission municipale 
du Qu~b'?c' 

Tribunal d'appel en m~'~"e de 1rotec
tion de "environneriell' ~ .. entend 
les appels d'ordonnance DU dp refus d'lU
torisation du dIrecteur des SerV1CCS 
de protection de l'enVlrgnnement) 

-_....::..._--------~:....-_-_ •. - ___ o. 

SocfGt~ d'habitation 
du Qu"/!bc.c 

Autorisation. pr/lparation et r~~lisa
tion le cas éch~ant 1 dt' rrlJ<]r,ll.:ncS dl' 
rênovatlon municiD~le, de d~si~nat,on 
de zones, de progr\loIIne~ d,· Mg JgCIlIClil 

de terra i ns, d' acqu 1 s 1 t HHl c't d' ilr.l/!na· 
gemen t de terra i nSi 

f 

" 

2 

- Loi de la Co~nission municipale 
(S.R.Q. 1964, ch. 170) • 
LOI de l~ quallt~ de l'cnvlronnement 
(L.Q. 1972, ch. 49) ArtIcles 96 et s. 

• Loi de la SOC1~t~ d'habitation du Québec ~ 

.... 

(L.Q. 1967, Ch. 55) Articles l7 e~ s.; 32 et s.; 66-c); 
66-1);'et 7S-a) et b) 

.( 

~------------~.----

______ .. __ .,. ___ ... __ w_-~ ... ----.. -___1 
----------- ... -" .. '"-
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ORGANISMES 

Conseil des ports natIonaux 

p -

Administration de la voie 
maritime du St-Laurent 

El INDIVIDUS ET INDUSTRIES 

~ 

'" ;k~~~~,,""'.\IM'M >""".~ .. ""~ 

~ 

.. 

.,., 

JURIOlc1'rONS 

Propri~té et administratIon des ports. 
(Québec, Montr~al. Tro,s-Rlv,ère~) 

Etablissement d'une 1ignp de dér.,i>.r'ca-
tion SUr' la l'Ive \ 

Construction de QuaIs et 3utres ins
tallations portua,re~ et ècq~ls1tlon 
(achat, expropriation) des ter'ra'ns 
nécessaires 

..F.:" " 

--------
Cons~ruction, entretftn eL mlse 1 n 
servIce d'une VOle en eau profanae 
~nt~e le port de Montréal ct le l~C 
Eriê, et acquérir les terrôlns re
quis poùr ces ouvrages (d~ gr~ 3 gré 
ou p~r ex~ropr,ation) 

Construction et aménagement des bp.rg~s 

Construction et aménagement dans le 11t 
avec autorisation du I1RN 

* 
f-

'" 

FONCTIONS 

x 

x 

x 

x 

x 

x 

~. 
1 

) 

~ 

" 
LOIS ET ARTICLES 

Loi concernant le conseil des ports nationaux 
(S.R.Q. 1970" ch. N-8) Articles 7. 10. 11. 12. 14 

" '--

~ lOI 5ur l'admlnlstration de la voie maritime du 
Saint-Laurent 

, 

(S.R.C. 1~70, ch. S-l) Articles 4 et s. 

li, 

Droits rê'els (droit de propriét~, servitudes, drOIt 
d'usage f etc ... ) 

- Code ci vil 

Loi du réglme des eaux 
(S.R.Q. 1964. ch. 84) 

.. 

, 
~ 

1-

.. 

v 
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Appendix V 

Provinciai two-zoned floodplain land use system, 
flood-proofing program, laws 54, 55 and 125, and list of municipal 

land use regulations 
t' 

) , , 

--~------~-,-'=---~--------~ -------- --------



Two-zoned floodplain land use system 

Croquis L Territoire inondable 

20". A 
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Zone A 
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(Source: Larouche, Nin. de l'Environnement 1980) 
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(Source: Lalouche. Min. de l'environnement 1980) 

Two-zoned' !loodp1aln land use system 

. 
Les moyens 3 employer sont de deux ordres. En premier lieu, 

on doit ~r':,~~~': ..... ~'~~ .::!",:,:,r.~~iquant les(:ndr~its où) le danger d'inon-. 
dation est grand (zone A)* et ceux où le danger d'inondation est moins 

~ ~~~,~ •• ~ ......... ...a.. • • - -. t 

g;;~d m~~i s quand m~me rêe l (zone 8) **. le mi ni s tê re de l'Envi ronnemen t 
." !t • .:f" _"",",~~ .... "~ ........ ,,, ". ~- - t'~ 

travaille déj! 3 la prêparation de telles cartes et pourra les rendre 

disponibles aux municipalités! mesure qu'elles seront complétées. 

En deuxième lieu vient la réglementation. les r~gles suivantes 

sont proposées: 

a) 

b) 

* 

les interdictions: 

aucun puits ou installation septique ne peut etre installé 
dans un territolre sujet .A inondation ~ cause des dangers 
Ge contamination; 

dans un territoire on le danger d'inondation est élevé (zone 
A)* aucun ~dif;ce public et aucun bâtiment ne peut être cons-
truit; ~ 

les contraintes particulières: 
( 

les voies de corrmunication do,ivent être au-dessus de la cote 
d'inondatiof); 

. 
Zone A: zone 9ên~r,alement délimitée a partir des critêres suivantes: 

1. période de r~currence d'environ 20 ans. 
2. territQire sujet a une inondation soudaine, 
3. niveau élevé de l'inondation, 
4. autres facteurs circonstanciés. 

111-* Zone B: zone 00 le danger d'inondation est plus faible que dans la 
zone A; elle est délimitée. d'un côté, par la limite de ,la 
zone A et, de l'autre côté, par la limite du territoi~. qui 
serait couvert par une inondation dont la pêriode de recur
rencé est d'environ 100 ans. 
----,---
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4.2 Objectifs visés 

l'objectif d'une intervention sur l'imp1antation dans les plai-
> ~ 

nes inondables' est de minimi ser les p.ertes tant individuelles que collec-

tives,~par9ner ~ une population insêcuritê et danger en période d'inon

dation et ~'êviter aussi des situations possJbles d'insalubritê en ces 

mêmes péri odes. 

4.3 ~1esures proposées 

, 
Puits ou 
installa- Réseaux Voies de COffi-

tion sep- d'égouts munication Construction 
tique 

Dans un ter- Doi vent Doivent Aucun édi fi çe 
ritoire 00 / empêcher Hre au- public ou 
le danger Aucun le re- dessus de bâtiment ré-
d'inondation - foul ement la cote si dentiel Y' 

est ElEVE d'inondation 

. 
Dans un ter- Ooi vent ~ai vent • les cons truc-
ritoi re 00 emp~cher . ~tre au- tions sous la 
le danger Aucun le re- dessus de cote doivent 
d' i nondati on .. foulement 1 a cClte ~tre êtanc:hes 
est MOINDRE d' inondation' et sans ouver-

tures 

.. le rez~de-
~ 1 chaussêe doit 

être au-des-
""1 . sus <!e la cote 

.. 

" ... 
---~ -,-

. 

( 
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Provincial flood-proofing regulations 

face il ses engagelo'ents. la position du' Gouvernement du Québec es~ la 
suivante: 

DArlS LA ZONt DE} GRANDS COURANTS, TOUTE COl!5TRUCTI ON 00 Il ET RE PROH 1 BEE; 

- DANS LA ZOME D~ fAIBLES CCURA~ITS. SEULES lES CmlST~IJCTIO~JS HINUHfSEts 
PEUVENT ETR~ AUTORISEES. 

On entend par mesures d'immunisation les restrictions suivantes qui 
s'appliquent ~ toutes constructions résidèntielles, commerci~~es ou.indus
trielles: 

1°._ aucune ouverture (fenêtre. soupirail, porte d'accès àwun garage. etc.) 
nlcst per~ise sous la cote de la crue dite centenaire; 

o . . 
2 .- dans le cas de constrcctions sans cave en béton. aucun plancher de rez-

de-chaussée ne doi t être permi s à un niveau inférieur à la cote d~ la 
crue dite centenaire; 

-{r 

3°. - 1 f cl 1 • • 1 d f d • toute il sur ace externe C il part.c vert.c .. e cs on ;;)t.OM Situ~e 

!>ous la cote dite centcnilire doit êtr(' COllVCl\lte dll'me mcmbran~ hydro-
fugc 3 base d'a!>ph.:Jltc.ciJoutchouté d'une épJis!>cur Clinimalc de: 1116 
de pOlice; 

-----_.-_._---



1 
~ ". r-
i' 
~ 
,~ 

( y 

!~ 
'"' , 

,. 

, 
" 

( 

t , 
, ! 
l' -

.. 
1 ( 

,.0._ le plancher de la fondë,tion doit êtrc'cons\ruit ilvec une cOlltre-~allc 
de base (dalle de propreté) dont la surface aura 6t6 recouverte d',une 
membrane hydrofuge à b-ase d'asphalte caoutchoutt! d'une épaisseur mini
male de 1/16 de pouce; 

; 5°.- le béton uti.1isé pour "ensemble'de la fond';ltion doi.t avoir un résis-
\ tan~Q en comprass~on de 3 000 ps i li 7 jours et de J. 000 ps i ~ 28 jours; 
lIes fondati,ons ,en bloc de bâton (ou 1 '(:quiv~lent) sont prohibées; 

·'.l 
, 0 
.6 .- les fondations de béton doivent avoir ) 'armature nécessaire pour résis-

ter à la pression hydrostatique que provoquerait une crue dite ccnte-
naire; 

, ~ . 
~l7°.- le poids ôu bâtÏlœnt ou de la partie du'b6timent doit être' supérieur à 
~ la poussée hydr~,statique exercée sur 1 ui 10r$ d'une crue; 

1. 8°._ le drain principal d'évacu.:ition doit être muni d'un clapet antl-retour; 

-:: 9°.- chaque',con~truction doit être équipée d'une pompe d'une capacité mini-
male d'évacuation de 2 000 gallons impérials par heure;((4J1$rr.vCrï~:#, 1 ,,_f 

. ' D·'EIJI!IIf~~ \.\~ X'/) 

10°.- La construction de structures ou de paitie~ de -structures situées sous 
la cote pour un récurrence de 1,00 ans devra avoir êté approuvée par un 
membre de ,10rdre des Jngfnieurs du Québec. 

\ 

Ces' mesures sont,,la position actuelle du gouvernement du Québec. D1autre 
" modi fications peuvent surveni r u4térieurement car nous nouS interro

geons présentement sur les di ffére~tes formes dt immunisat ion ct {autres, 
mesures if prévi Jégier pour diminuer les dommages caus'ês par 1es inon-

- dat ions. 
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• 
NORMES SUGGEREES 

!. ~ ... 

CONSTRUCTION ET REALISATION D'OUVRAGES SUR UN lOT _._----- --
• SITUE DI\NS UN TERRITOI Rf SUJET A INONDATION - ... ----- -- ,--- -----l---- --. __ .... ---

" 
li' 

IO~E DE GRAN().S· COURA~TS* 

. 
, Dans un terri toire sujet a inon'élation et d~s 19nê "zone de grands cou-

rilnts",TOUTE CONSTRUCTION DOIT ÊTRE PROHIB~E.i 

. " 

ZONE DE FAIBLES COU.B~NTS1t~ ... 

OtTn!. un lprt"Ï l(lir-c sujf't a inond~ tion .et d~s i gn~ "zone de faibl es 
eOUl',1Ilts". ~EUI [S lES CONSTRUCTIONS IMMUNISEES PEUVENT ÊTRE AUTORIS(ES. 

On ('rtenJ pat' mesure" d'in\1l1unisalion les "E'strirtions suivantes qui 
5',lf1r11qlJenf (\ toutes constr'ur.llonc; r~sidcntiel1es. comr.:erciales ou indus
'1 Il'; Il.'~, 

l '.' 

·)1) _ 
L • 

..J 
,)lll'ur". fl\Jv('rlut'I' (fen,ilt", ·.I)urh-a{l, por'te tj'(l("(j\~ li lin garage, etc.) 
""'<;/. l'I-~llIIi!,l: ".Otl' ... 1.., ,,-,)1,. ch· la Cl w' di tP. cpntl'n,lire; tf.: 

(jJ"l~ 
dJIIS le ca,; t:1e construct Ion san's,.. Cilve en b~ton. aucun plancher de rez
de-chclU;séf' nE! dOl t'être ptmnis ~ un ni veau i"f(>riem' A la cote de la 
r.ruc '1 i tl' cpn1 ': Il il i r'e; 

3'.- IIIII'p ,,, ·.l'''' .. ,~,~ cxtCI'IlI. dt! la IJ·u-lle verticdl~ .h!s fonJations situ~c 
',I)U', 1., CO 1 (. cl i 1 e cen t pna i re dOl t #Ot ,.p t:nuvert e d' unC' men,brane hydro
f'JCje ,l ~.1:'(: ct';l'.pÎ101l t p r:"lOutchout~ d'une ~paisseur minimale de 1,6 mn; 

4".-

• 

•• 

'" 
1 e pl aneh('r de la fonrl"tioÎl *it êtrf! constru; t avec une contre-dalle 
de bd~e (ddllt~ de propr'et~) ont ~ SUt'fdce aùr'a été. ecouverte d'une 
membrane hydrofugE: A base d' cl ~te caoutchouté d' une ~paisseur mini-

_/ 

male d~ 1,6 nwn; . 

"Zone de grands courant'i" signifie la zone qui s'étend depuis le rivage 
jusqu'a la ligue des eaux de la crue statistiquemen~ susceptible de se 
rep~oduire un~ fois tous les vin~t a~s. c'est-a-dire cell~ dont la PI"9-
baIn 1 ; té annuelle est de 5 pour cent. 

"Zone de faibles courants" signifie l,a zone qui s'~tend depufs la limi
te de 1 a zone de grands COl,n'an ts jusqu 1 a 1 a 1 i mi te des eaux de l a crue 
statistiquement susceptible de se produire une foh a -tous ,les cent 
ans, c'est-à-dire celle dont la probabilitê annuelle est de 1 PQur 
cent. * 

" 

.J 
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50.- le bêton utilisê pour l'ensemble de la fondation doit avoit" une r,sis

tance en compression de 143 k Pa a 7 jours et de 191 te Pa A 28 jours; 
~es fondations en bloc de beton (ou l'équivalent) sont prohibf!es; 

6o~- les fondations de bêton do'ivent avoir l'armature nêcessaire pour rêsi.s
ter a la pression hydrostatique que provoquerait une crue dite cente-. \~ nalre;. ' " 

o ---. 

~?- 1 'ensemble structu,:e-fon~atio~ do~t êtr'è suffisamment lourd pour resis-
.ter aux souS-p~sslons; ) , 

ào~_ le drain principal d ' évacuat}ôr1 doit @tre muni d'urt clapet anti-retourj 

go:_ chaque construction' doit @t~ êquipêe d'une pompe d'une capacitê minf
male d'evacuation de 151 l/.4rtfn (pour une rêsidence dtenviron 8 m x 

~ 13 m); _ ff , 

, 
10~ .-

-'-, 

la construction de structures ou de parties -de structures situtes sous 
la cote pour une rêcurrence de 100 an$ devra avoir êtê approuvee par 
un membre de l'Ordre ,des In9~nieurs du Qu~bec. . , 

01. ~ ~ -: 

PUITS, INSTALLATIONS SEPTIQUES, EGOUTS 

la' construction de puits ou d'installations septiques est interdite 
dans les zones de- grands courants et ete faibl es courants; tout r~seau d"é
gouts situê dans 'ces zones doit @tre conçu de façon ~ ~viter le refoulement 
en pêriode de crue. 

VOIES DE 'COt~UNICATION 
( 

,1' 

Dans les deux zones~ précitées, toute voie de communication doit @tre 
au-dessus de la cote d"inondation. ... 

• 

J' ' 

.. p 
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Excet-pt trom amendment;s tq~).~ S4 and 55 
Hinistttre des Affaires Municipal. 1978. 

\ "'~t, 

4- LE TERRITOIRE SUJET A INONDATIO~ 

" ,l...-(2Q 6 . \. \ e. (a\'Î12 Il r è '\. \ - C> 

1. La corporation de comté peut. par règlement: _ .. ::>I/K.»~ 

b) régl~mel\t:er ou prohiber la division, la subdivision, 
la construction ou certains ouvrages, compte tenu .•• 
des dangers d'inondation ••••• " 

4.1 La situation /tf 
SI le débordement saisonnier de certains cours d'eau n'a 

pas empêché ~s gens de s'établir dans la plaine inondab~e et 

ne semblait pas incommoder- outre mesure cette population. on 

observe toutefois depuis un certain temps une augmentation du 

niveau des c.rues et aussi une augmentation des réclamations' pour , 
dédommagement. Il estosarts doute temps d'interven:1r pour éviter 

que d'autres personnes ne s'exposen~ par négligence ou par igno

rance aux risques que représentent les inondations. 

Les inondations sont d'abord dues à(des causes naturelles 

mais l'aetion r{è-l'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'urbanisation ou d'exploitation des ressources 

sont pour une bonne part responsables de cette augmentation du 

niveau des crues. On ne peut prévoir de change!llent important à 

cette situation bien qu'un contrale 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 b len ne suf f i sen t pas à la tâche dans des si t uat Ions 

vraiment exceptionnelles. L'expérience des Etats-Unis dans le 
1" 

contrôle des inondations démontre justemen~ que les dépenses de 

prévention et les dommages causés par les inondations croissent, 

parall~lement • , ./ 

Il Y a donc lieu d'intervenir à l'autre extrémité du pro

ce~sus c'est-à-dire en contrôlant l'implantation dans les plaines 
4' 

d'inondation. En so~me. il s'agit de prévenir plutôt que d~ 

guérir. Toutefois, si des travaux venaient modifier l' éte'ndue 

du ter(itoire inondable. ltoè~upation pourra progressivement être 

ajustée au fil des ans. 



Si le débordement saisonnier de certains cours d'eau n'a ---.. 
pas empêché des gens de s'établir da~s la plaine inondable et 

ne 'semb1ait pas incommoder outre mesure cette population, on 

observe toutefois depuis un certain temps une augmentation du 

niveau des cr·ues et ·aussi une aug~ation des réclamations pour 

dédommageme.n't. 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 4ues à des causes naturelles 

mais l'action de l'homme fait de plus en plus sentir son effet. 

Le déboisement des bassins de drainage et le remplissage du 

chenal d'écou1ement de divers cours d'eau que provoquent cer

taines formes d'u-1:)banisation ou d'exploitation des ressources 

.sont pour une bonqe part responsables de cette augmentation du 
} 

niveau des crues. On ne peut prévoir de changement important à 

cett"e situation bien qu'un contrôle 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 à la tâche dans des situations 

vraiment exceptionnelles. L'expérience des Etats-Unis dans le 

contrôle des inondations démon~re justement que les dépenses de 

prévention et les dommages causés par les inondations croissent 

parallè lement • 

Il Y a donc lieu d'intervenir à l'autre extrémité du pro

cessus c'est-à-dire en contrôlant l'implantation dans les plaines 

d'inondation. En somme. i,,1 s'agit de prévenir plutôt que de 

guérir. Toutefois, sI des travaux venaient modifier l'étendue 

du territoire "inondable. l'occupation pourra progressivement être 

ajustée au f1.1 des ans. 

, 
4 .2 Ob j e c tif s vI s é s 

L'objectif d'une intervention sur l'implantation dans ies 

plaines inondables est de minimiser 1es pertes tant individuel

les que collectives, épargner à une population insécurité et 

danger en pér~ode d'inondation et d'éviter ~ussi des situations 

possibles d'insalubrité en ces mêmes périodes. ".~ 

:2 f,-~ 
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lof 
4.3 ~aurea ~ropo8~es 

- dans tout territoire sujet à inondation: 
aucun puits ou installation septique 

- les voies doivent être au-dessus de la cote d'inondation 
- les réseaux d'égouts doivent empêcher le refoulement 

- dans un territoire où le danger d'inondation est ~levé: 
- aucun édifice public ou bâtiment résidentiel 

- dans un territoire où le danger d'inondation est moindre: 
- les constructions sous la cote doivent ~tre ~tanches 

et sans ouvertures 
- le re~e-chau88ée doit Atre au-dessus de la cote 

Les moyens k employer sont de deux. ordres. En premier lieu, 

on doit préparer une carte, indiquant les endroi ta où le" danger 

d'inondation est grand (zone A) et ceux o~ le danger d'inondation 

est moins grand mais. quand m~me réel (zone B). Le ministère des 

Richesses naturelles travaille déjà à la préparation de telles cartes. 

et pourra les rendre disponibles aux municipalités à mesure qu'elles 

i seront complétées. 

En deuxi~me lieu vient la réglementation. Lea r~gles suivan-

_} tes sont propos~es: 

a) les interdictions: 

- aucun puits ou installation septique ne peut être installé 

dans un terri;toire sujet à inondation à cause des da.n.gera de 

contamination; 

- dans un territoire cm le danger d'inondati.on est 'leveS (zone A*) 

aucun édi1':tce public et aucun bAtiment ne peut être 

conatrui. t; 

------'>-- -
f 
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- les réseaux d'égouts doivent empêcher le refoulement 

dans un territoire ~ le danger d'inondation est ~levé: 
- I.UC'W1 édif'ice public ou bâtiment résidentiel 

- daDa un territoire w le danger d'inondation est moindre: • - les constructions sOUS la cote doivent Atre étanches 
et sana oavertuJ:oea 

- le re~uaa'e doit Atre au-dessus de la cote 

Les moyens IL emploY1!r sont de deux ordres. En premier lieu, 

on doit préparer une carte indiquant les endroits où le danger 
, 

d'inondation est grand (zone A) et ceux où le danger d'inondation 

est moins grand mais. quand même réel (zone B). Le minist~re des 

Richesses naturelles travaille déjà à la pr~paration de telles cartes 

et pourra les rendre disponibles aux municipalités IL mesure qu'elles 

seront complétées. 

En deu:x:i~me lieu vient la réglementation. Les règles suivan

tes sont proposées: 

a) les interdictions: 

- aucun puits ou installation septique ne peut être installé 

dans un territoire sujet à inondation à cause des dangers de 
~ 

contaminati.on; 

- dans un territoire ~ le danger d'inondation est élevé (zone A*) 

aucun 'difice public et aucun bâtiment ne peut être 

construit; 

*Zone.A: ,zone géDéralement délimitée à partir des critères suivants: 
1. période de récurrence d'environ 20 ans, ... 
2. territoire sujet à une inondation soudaine, 
,.. niveau ~levé de l'inondation, 
4. autres facteurs ci~constanciés. 
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b) les contraintes particu.lUres: 

les voies de. communication doivent être au-dessus de la , 
cote d'~ondation; 

les réseaux d'égouts situés dans des territoires inonda

bles doivent ~tre construits Pdur éviter le refoulement 

et ainsi p~oir fonctionnêr en toute circonstance; 

dans les territoires où le danger d'inondation est plus 

• 

faible (zone B)*, les constructions sous la cote·d'inollda-

tion doivent être étanches, être en mesure de résister à 

la pOUBs~e du sol, ~ la pression hydrostatique de l'eau A-

son niveau maximum et ne pas avoir d'ouverture; le plan-

cher du rez-de-chaussée doit être si tu~ au-dessus de cette 

cote d'inondation identifiée sur les cartes préparées ~ 

cette f'in. ,Avant d'entreprendre des travaux, une personne 

aurait donc avantage à s'adresser à un spéc~aliste (ingénieur). 

lof 
*Zone13: zone ~ le danger d'inondation est plus faible que dans la 

zone A; elle est dé l imi tée, d' un cOté 1 par la Hm! te de la 
zone A et, de l'autre cOt~, par la limite du territoire qui 
serai t couvert par une inondation dont la p~ricide de ~cur
rance est d'environ 100 ans. 

Croquis K Territoire inonda~ 

--------------------------------~.--~--~~---------------------------c I;t E" N 
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et ainai pouvoir fonctionner en toute c:i.rcona"tance; 

dana les territoires où le danger d'inondation est plus 

faible (~one B)*, les conatruptions sous la cote d'lnonda-. 
tian doivent être étanches, être én mesure de résister à 

la poussée du sol, à la preesio~., hydrostatique de l'eau à 

son niveau maximum et ne pas avoir dl ouverture; le plan

cher du rez-de-chaussée doit être si tué au-dessus de cette 

cote d'inondation identifiée ffUr les cartes préparées A 
cette fin. Avant d'entreprendre des travaux, une personne 

\ 

aurait <l0nc avantage à s'adresser à un spéc~alist~ (ineénieur). 

*Zone B: zone où le danger d'inondation Elst plus faible que dans la 
zone A; elle est délimitée, d'un côté, par la limite de la 
zone A et, de l'autre côté, par la limite du territoire qui 
serai t couvert par une inondation dont la pério'de de récux
rpnce est d'environ 100 ans. 

Croquis K Territoire inondable 

------------------------------------- CHE '" fi 
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Excerpts from law 125 

1 

4. LE TERRITOIRE SUJET A INONDATION 
)) 

"113. Le conseil d'une municipalité peut1 adopter un règlement de 
zonage pour l'ensemble ou partie de son territoirep 

Ce r~glement peut contenir des dispositions portant sur 
un ou plu5ieu~es objets suivants: 

16~ 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 être totale ou ne viser 
J~~ certaines ~atégOrieS d'immeubles qu'il détennine; 

115. Le conseil d'une munic;pal~ P..e11t adopter un règlement 
de lotissement pour l'ensemble ou partie de son territoire. 

---.:. . 

Ce r~glement de 10tissement Reut contenir des dispositions 
sur un ou plusieurs de objets suivants: 

4~ rêgir ou prohiber: par zone, une opération cadastrale. 
compte tenu, ••• , soit des dangers d'inondation, ••• , 
toute prohibition faite en vertu du présent paragraphe 
pouvant être totale ou ne viser que certaines catégories 
d~ in-meubles que détermine le règlement; ••• " 

4.1 La situation 

Si le débordement saisonnier de certains cours d'eau n'a pas 

empêché des gens de s'établir dans la plaine inondable et ne devrait 

pas incommoder outre mesur~cette population. on observe toutefois de-

-. 

.: 
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L 
REGLEMENT Nll'1ERO L-4442 

Tel que 1lI)d! fié parles règ 1eme n ts numé roo 
L-4723. L-4784, L-5235 

concernant le lotissement et la construction 
e<"n terri toi re rive rain et en terri toire s uje t 
à inondation dans la Ville de Laval. 

SEANCE régulière du Conseil de la Vil1'e de Laval. terne le 
3 juillet 1979 à 8.02 heures, au lieu ordinaire des séances 

dudit Conseil, conformément aux dispositions de la loi, et à laqœ11e asse:nblée 
étaient présents les conseillers: ' 

Pierre Aubry, membre du 
Comité Exécutif 
George3 h .• det 
Irwin H. Bigman 
Ronald Bussey 
Raymond Clément 
Ach il le Corbo 
Raymond Fortin, membre du 
Comité Exécutif _ 
Yves Gauthier 
Raymond Coyer 

Rom Hébert 
Richard L agroi s 
':-e • .m-Loui s Lunb.e rt, prés ideu.:
intérhBire du Comité ExéOJtif 
Yvon Laube rt 
Jean-Louis Mlthleu 
Jacq ueU ne Morin 
James C. 0 'Brie n 
Jacques E. Renaud 
Emilien Robichaud 
Gilles Vaillancrurt, membre du 
CoIltté Exécutif 
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REGLEMENT NUMERO L-4442 

ARTICLE 1- Pour les fins du présent 
pliq ue un sens différent, 
donnée Ci-après: 

Cote d'inondation 

Lac 

Lot riverain 

Rivière 

Territoire riverain 

r.ègleme nt, à moins que le context en' im
les telmes utilisés ont la signification 

niveau géodésiqœ servant à dé
finir la limite du territoire 
sujet à inondation; 

lac des Deux-Mont~nes; 

tout lot adj!cent à une rivière 
ou un lac sur un ru plusieurs 
de ses côtés; 

: rivière des Prairies et rivière 
des Mille-Iles; 

territoire foInté de l'ensemble 
des lots ri"\erains; 

Territoire sujet à inondation territoire en bordlre d'une 
rivière 00 d'un l'ac s'étendant 
depuis la rivière ru le lac 
ju sq u' à la lign e des eaux 
lors qu'elle at teint une cot e 
d' ino nela tian dét e rd née. lof 

DISPOSITIONS GENERALES APPLICAB~ES AU TERRITOIRE RIVERAIN 

ARTICLE 2-

ARTICLE ,3-

:;, C_, _,a , 

Outre les -dispositions des règlements en vigueur ~ncernant la 
conStruction ou toutes autres uatières, la superf ieie d'un lot 
riverain doit être au mi nimum de deux mille (2,000) œtres carres 
si l'un des services d'aqueduc ou d'égout est existant et de trois 
mille (3.000) mètres carrés lorsque ni les services d'aqueduc et 
d'égouts n'eX.! stent. 

a) La profondeur minimum de toute cour adjacente à une rivière ou 
un lac doit être égale à la plus grande des deux dimensions 
suivantes: 

b) 

- qui me (15) mètres 
ou 

- la hauteur du bâ timent, jusqu'à un maximum de 
quarante-cinq (45) mètres. .. 

La profondeur minimum de la 
l ' 

crur avant doit I! tre égale à la 

1 a*S- , ',' ,l, ",,, '-". "" 



Cote d'inondation 

Lac 
)' 

Lot: riverain 

Rivière 

, -; 

Territoire riverain 

Territoire sujet à inondation 

niveau géodésique serva nt à dé
finir la limite du territoire 
sujet à inondation; 

lac des Deux-Montégnes; 

ton t lot ad jacent à une rivière 
ou un lac sur un 00. plusieurs 
de se" catés; .. 

rivière des Prairies et rivière 
des Mille-Iles; 

territoire formé de l'ensemble 
des lots riwrains; 

terri toi re '--'1 en bordu r e d'un e 
rivière ou d'un lac s'étendant 
depuis la rivière (ll le lac 
jusqu'à la ligne des eaux 

lorsqu'elle atteint une cote 
d'inondation déte rrrioée. 

DISPOSITIONS GENERALES APPLICABLES AU TERRITOIRE RIVERAIN 

ARTICLE 2-

\ 

ARTICLE 3-

Outre les dispositions des reglemerrts en vigueur concernant la 
construction ou toutes autres uatières, la superficie d'un lot 
riverain doit être au minimum de deux mille (2,000) mètres carrés 
si l'un des services draqueduc Ou d'égout est existant et de trois 
mille (3,000) mètres carrés lorsque ni les services d'aqueduc et 
d' égou t sn' ex! stent. 

a) La p@on~eur minimum de toute cour adj3cente à une rill1ère ou 
un lac .. doit être égale à la plus grande des deux dimensions 
suivantes: 

qui nze (1'5) mètres 
ou .. 
la haut eur du bâ t me n t. ju sq u 'à un maximum de 
quarante-cinq (45) mètres. 

Jt;---

b) La profondeur minimum de la cour avant doit être égale à la 
plus grande des deux dimensions suivantes: 

cinq (5) mètres 
ou 
60% de la hauteur du bâtiment, jusqu'à un maximum de 
vingt-cinq (25) mètres. 

c) La profondeur minimum de toute coor latérale doit être égale à 
la plus grande des deux dimensions suivantes: 

trois (3) mètres 
ou 
25% de la hauteur du batiment ad di tlonnée de la projection 
orthogonale d, la profondeur du bâtioent sur la li!1le 
sépa rattve de terrain. 

-

f Il._. __ ..... 
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REGLEf-ŒNT NUMERO L-4442 
( /'i 

ARTICLE 4- Les dispositions des articles 2 et 3 ne s'appliquent pas aux lots 
subdivisés ou construits avant l'entrée en vigueur 9P présent rè
glement. De plus,~ .les dispositions des articles 2 et 3 ne 
s'appliquent pas: . 

1) A une partie du lot 358 auz pla. et livre de reuvo1 offi
ciels de la paroisse cadastra1e de St-Vint:ent-de-Paol, 
montrée en grisé sur le plan portant le numéro 3949 pré
pa~ par le Service d·Urbaniame de la Vil1e de LavaI en 
date du 13 décembre 1979, à la condition qne la super
ficie du terrain à bâtir soit d'au moins 939 mètres car
res". (Règl. L-4723, en vigueur 80-0~1l). 

-2) A des parties du lot 13 auzl plan et livre de re:avol ofH": 
ciels de la paroisse cadastrale de St-Pr~çois-de-5a1es. 
mon.réea en grise sur le plan portant le nUméro 4342 pré
paré par le Service d·urbanismp de la Ville de La~ en 
date du 17 juLllet 1981.-
(R~gl_ L-5235. en vigueur 82-02-10). 

DISPOSITIONS PARTICULIÈRES APPLICABLES AU TERRITOIRE SUJET A INONDATION 

ARTICLE 5-

ARTICLE 6-

ARTICLE 7-

ARTICLE 8-

ARTICLE 9-

1,1 _ 1 ~ 
J ijI§ &4 2 

Les plans préparés par le Ministère des Ri.chess~s Naturelles du 
Ou"!b'i!c et 1 .. Ministère d'Etat à l'Environnaner.t du Canélda, por.:ant 
les signatures des Honorables Yves Bérubé du Québec et Len 1'Iar
chand du C<1,nada en date du Il ua! 197~, à l'échelle 1 :10 000 et 

les numéros .( portant 
31 H 12 
31 H 12 -
31 il 12 -
31 H 12 -

100-0101, 31 H 12 
100-0202, 31 H 12 -
100-0303, JI H 12 -
100-0404 font pa rtie 

100-0102, 31 H 12 100-0103, 
100-0203, 31 H 12 - 100-0302. 
100-0304, 31 H 12 - 100-0403 et 
intégrante du présent règlement. 

1 . 
La zeme d'inondation de la crue centenaire identifiée sur les 
plans mentionnés à l'article précédent désigne le territoire sujet 
à inondation aux fins d'application du présent règ1œent.. 

Outre les di sp>sitions des règlements en vigueur concernant la 
,rlconstruction ou ,toutes autres uatières, la superficie d'œ lot 

situé à l'intérieur du territoire sujet à inondation, en tout 0,1 

en partie, doit être au ,minimum de deux mille ~2.000) mètres car
rés si l'Wl des services d'aqueduc 0,1 d'égout est existant et de 
trois mille (3,000) mètres carrés lorsque ni le services d'-rueduc 
et d'égout n'existent. 

Les displsitions de l'article 7 ne s'appliquent pas aux lots sub
divisés avant l'entrée en vigueur du présent règlEment..' 

A l'intérieur du territoire sujet à inondation dés:fgnf à l'article 
6, la construction de tout b~timent et la réalisation de toot ou
vrage doivent respec~er les presc rlptions suivantes: 

AllsuQe save nI sous sol ne .sont autorisés; 



" 

1) 

"2) 

A une partie- du lot 358 aux p1all et livre de renvoi offi
ciels de la paroIsse cadastrale de St-Vineent-de-Pau1. 
montrée en grise sur le plan portant le 'numero 3949 pre
paré par 1~ Se~ce d'Urba~Jsme de la Ville de Lav.a1 en 
date du 13 décembre 1979. à la condition que la super
ficie du terrai~ à bâtir soit d'au moins 939 mètres car
res. (Règl. L-4723. eu v1.gueur 80-04-11). 

A des patt,1es du lot: 13 aux plall et livre de ravol offi
ciels de la paroisse cadastrale de St-Pranço~e-Sa1es. 
montrees en grlsé sur le plan portant le numé:r:o 4342 pre
paré par le Service d'urbaDi~de la Ville de Laval en 
date du 17 juillet 1981.-
(Rê!gl. L-5235. en vigueur 82-02-10). 

DISPOSITIONS PARTICULltRES APPLICABLES AU TERRITOIRE SUJET A INONDATION 

ARTICLE 5-

ARTI~LE 6-

ARTICLE 7-

\ 
1 

ARTICLE 8-

ARTICLE 9-

,1 1 (. 

Les ·~i.ans préparés par le Min~re des Richesses Naturelles du 
Ou~b'!!c et 1.,. Ministère d'Etat à l'Environnaner.C du Canada, por.:ant 
les signatures des Honorables Yves Bérubé du Québec et Len Nar
chand du Canada en date au--,ll mi 1978. à l'échelle 1 :10 000 et 
portant les numéros 1 

31 H 12 - 10cr-Ol0l, 31 H 12 - 10cr-Ol0Z, 31 H 12 - 10(H)103, 
31 H 12 - 10cr-020Z, 31 H 12 - 100-0203, 31 H 12 - 100-0302, 
31 H 12 - 100-0303, 31 H 12 - 10cr-0304, 31 H 12 - 10(H)403 et 
31 H ,12 - 10cr-0404 font partie intégrante du présent règlement. 

La zone d'inondation de la crue centenaire identifiée sur les 
plans mentionnés à l'article précédent désigne le t~rrltoire sujet 
à inondation aux fins d'applicati,\l1. du présent règlanent. 

Outre les disp:>sitions des règlements en vigueur concernant la 
constructibn ou toutes autres natières, la superficie d'un \lot 
situé à l'intérieur du territoire sujet à inondation, en tout. ru 
en partie, doit être au minimum de deux mille (2,000) mètres car-
rés si l'un des se.tVlces d'aqueduc ou d'égout est existant et de 
trois mille (3,000) mètres carres lorsqu:! ni les services d'aqueduc 
et d'égout n'existent. 

Les displsitidns de l'article 7 ne s'appliquent pas aux lots sub
divisés avant l'entrée en vigueur du présent règlaneDt. 

A l'intérieur du territoire sujet à inondation désigné à l'article 
6, la construction de tout b~timent et la réalisation de trot ou
vrage doivent respecter les presc riptions suivantes: , 

a) Aucune cave ni sous-sol ne sont autorisés; 

b) 

c) 

d) 

e) 

toute structure C1l partie de structure située sous la cote 
d'inondation doit être conçue, et construite de façon étandle, 
confonnêment aux exigences de la section 9.11 du Code du Bâti
Clent du Québec;' 

aucune ouverture n'est autorisée sous la cote d'inondation; . 
aucun vLde sanitaire n'est autorisé sous la cote d'inondation; 

~ 

aucune partie d'aucun plancher ne doit se situer" à moins de 
soixante-quinze (15) centimètres au-dessus de la cote d'inonda
tion. 

/4 ••• 
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~GLEMENT NUMERO L-4442 

ARTICLE 10-

.. 

ART:;:CLE ll-

h~~éft~-rèt~ement-enf~e~v%guenr-~Ta~ies-d~~~~ 
d~a-~M~ 

"Toute infraction a l'une qoelcoaqoe des d1spositioas da preàeD~ 
règlement rend le contre.enant paasf.bl.e d'UDe ane-Je mi.ahnIa de 
cent-cinquante dollars (150.00 $) et: n'excédant pas troJ.a ceDta 
dq1lars (300.00 $) et: les frds et:. il defaut: de pa:1e.ea~ de 
l'amende et: des frais dans 1e dél.aJ. fixe. d'un eapri-. ...... nt: 
n'excedant: pas deux (2) mois. ledit emprlaoo::nement dnaDI: cesser 
dès le pal.ement de l'a.ende et d~s fral.s. 

o , 
Toute infraction continue de i' une qnel.c:onque des diapodtiolul dn 
present r~glement CODSt:l.t:ne joar par jour une iDfrac~ separee. 

Au surplus et saas prejudice alOt demi: pr~ers ~aa du pre3ent 
art:J.cl.e. la- Ville de Laval COlUIertre taut antn: recoars pouYaDt: lui. 
appartenir ponr difaut d'acca.pli~nt de l'une ou l·au~ des 
obl.1sat:l.oaa :imposées par le present règle.ent. (Règl.. L-4784. en 
v~gueur 81-03-04). 

Le px:'sent règl.ement entJ:l!ra en vigueur su:bant les nspoal.d.OIUI 
de la' 101.. (RegI. L-4184. eJl vf.guenr 81-Ol-{)4). 

KlOPrE 

(Signé) \ l 
H. Lucien Paleœnt, Miire. 

1 

(81gné)~~ __ ~ __ ~ __ ~~~~~~ __ ~~ __ ~ __ __ 
H. Jean-Marc QuevU1:on, Prés ident du Cons-eil. 

(81gné)~~~~~ __ ~~~~~ ________________ _ 
H. Ronald Bourc1er, Greffier, ou '" 
H. Robert Labelle, Gx:effter ad)olnt. 



/ 

\ 

1:-" ''1 nc" hto ... s 

4. DISPOSITIONS APPLICABLES 
A TOUTES LES ZONES 
(Suite) 

4.23 Nonnes applicables 
aux zones i~ondables 

4.23. l Identification des 
zones inondables 

4.23.2 Usages prohib~s 

4.23.3 Lots riverains 

4 .. 23.4 Nonnes de cons
truction 

Deux Montagnes 

Des zones inondables sont identifiées aux plans 
de zonage formant partie intégrale du présent 
règlement. Pour chacune des zo~es. une cote 
est donnée, fixant le niveau des hautes eaux 
de rêcurrence décennale. 

Dans "toutes les zones inondables, les usages sui
vants sont prohibés, ionobstant toute autre dlS
position du présent rêglement: 

- cimetières d'autos 
) 

- cours de rebuts 
_ dépotoirs A ciel ouvert 

Nonobstant toute autre d,sposition du présent 
règlement. tout lot riverain de la Rivière des 
Mille-Iles et du Lac des Deux-Montagnes devra 
aVOlr: une su~erflcie minlmale de vingt ffill1e 
(20,000') pieds carrés si aucun service d'égout 
et d'aqueduc n'est en place et de quinze mille 
(15,000') pleds carrés si le lot est desservi 
par l'un o~l'autre des deux services. Dans les 
deux cas, le frontage minimal devra être de cent 

, vingt-cinq (125') pieds'. 
} 

Les dispositions du règlement de construction A 
l'égard des bStisses situées dans les zones d'inon
datlon devront être respectées. 

Page 61. -
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4. DISPOSITIONS APPLICABLES 
A TOUTES LES ZONES 
(Suite) 

4.5 Nonmes applicables 
aux zones inondables 

4.5.1 

4.5.2 

4.5.3 

4.5.4 

Identification des 
zones inondables =..:.::..::--:.;;.;.:;.;.:..;;.;;.;;;..;..;=-- ~\ 

~1' \, 

Usages prohi bés 

Nonnes de cons
truction 

St. Eustache 

( 
Des zones ~nondables sont identifiées aux plan~ 
~e zonage formant partie intégrale du présent 

::~1::::!~. ~:~iv=:: :::.:;":::~: 
de FêeYFreRGe dé 

Dans toutes les zones ; nondab les. l es usages sui
vants sont prQhibés, nonobstant toute autre dis
position QU présent r~glement: 

7 cimetières. d'autos' 
- cours de rebuts 

"_ dêpo~oi rs a ciel ouvert 

/ 

N~"6bstaRt te~te autre èisvesiti9A èH ~é5~~
gleffiEAt, tei:lt lat Fi"EFaiR-4e4a~&-=ë-~s. ~n-~e
Iles devra aV91r YRe s~eFfieie lRiRiAlal-e--4e-l5.fllO--
p;eds carr~s et un freAtage ffilRilRi:llR ~e 129 pieds. 

Les dispQsitions du règlement de construction a 
l'égard des b§tisses situées dans les zones d'inon
d~tion devront être respectées. 
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Le premier paragraphe de l'article 10.20 est 
abr09~ et reffiplac~ par le suivant: 

"Aucun bâtiment destiné à l'habitation ne doit 
avoir une façade principale de moins de 28 pieds 
de l~rl)cur." 

1 
2 L'~rticle 10.22.1 est abr09~ et rempl~~' p~r le 

." Aucun plancher de cave ou de sous-sol ne pourra 
être con~truit à plus de deux (2') pieds SOus 
le niveau des hautes e.-\Ux tel que défini à l'ar
ticle 4.5.1 du r~91(?ment de zonage et devra ~tre 
muni d'une pompe submp.rsible, tout rez-dc-cholus ... 
s'~c d .... vca ~tre à au moins deux {2') pipds plue; 
h."\ut que ce nive."\u des hautes eau)(. Il est c11~
fendu de d6versp.r les eaux ainsi pompées d.-\r1S 
11 .-·1)0U t OOlilf>S t i f}u e. 

(1,,- ""' ""I t II' t1~1 I.,"\ll"","l 'lUI c~l ~iCth~l: pl.II', 
• "\', !Ju" 1."\ cule d~ hautes e."\ux pour la 70'1(: 111"11-

d,lhle tel que- défini p.-.!'·le règ!f>ffif:nt dt;: ZO/l.H)C' 
ne prut sClvir d'habltAt~on. 
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Rtvt~re des Mille-Iles 

Yille de Bo1sbr1and 

\ 

Cotes en PI~tr.es en front de 11 vflle de Bohbrhnd 

"~ro 10 ans Crue 1974 

. SectIon 
~ • • 

...... 1 22.21 22,66 
A\I~J: fNfl.6 -
~&:(a ~ ~r AJJf.. 2 12.21 22,66 

~Il.t l'befJs --3 22.22 22,66 

!>1,LC DCHAI-4 22.24 ~'i..,& 22,66 
oIB1iU Dt IW. -

22.45 ,,~ IJ~ 23,00 ')5.~L ",,1:J,C;·PD,:c.rw. 5 

6 22.46 23,01 

7 22,48 23.02 f!l (,L'DlJ 
1i~c,u~ 8 22,57 23,11 

C 
1'ff fo&f.f - , 

23.14 v. rltllE'll8 9 22.60 

1 10 22.62 23,16 

fie, WY\Y -n 
22.63 23,18 

,~Il'''L -.Vi..:.!~ 12 22.64 23,19 

.~ .. 

.' 

{~ ()f\1'E b~ JA~ViU! Iq~t . 
• 

() 

100 ans 

• f" 

23.00 !.M-
2J 00 fS,4 . , 

23.00 1iA~ 

23.00 1~.4~ 
Z3. I/J tt,.PS C 
23.35 -il4-

~3,37 '1(,.(,1 
. 

23.38 1[,.1J 
2~_"~ '1(,. '\ f. 
23,48 11.0!> 

23.51 '11.13 
-

23,53 '11. 70 
23.55 ~1.2(, 

n.30 
. 

23,56 

-

._-- ._-~ ____ ~_.1 
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4.5.2.1U Logements dans les sous-sols 

les logements dans les sous-sols ,sont pennlS 
dans les zones d'application. 

4.5.2.11 Terrltoire inonaable 

Uans les zones d'application. la construction de 
bâtiments et la réalisation de tout ouvrage est 
soumise aux dispositions suivantes: 

4.5.2.11.1 Toute nouvelle rue doit étre 
construite au-dessus de la cote 
a'inondatioon centenalre. telle 
qu'indlquée au plan de lonage~ 

4.5.2.11.2 Le somet des pultS, et les élé'llent's 
épurateurs des lnstallatl0ns 
septiques sont interdlts sous la 
cote centenalre. 

4.5.2.11.3 Tout nouveau réseau d'égouts éOlt 
être conçu de façon à éviter le 
refoulement en périOde de crue. 

4.5.2.11.4 Aucune oUlierture, fenêtre, SOU;)1-

rall, porte d'accès n'est perr.l1se 
sous la cote d';nondatlon 
centenaire. ~ 

4.5.2.11.5 Aucun plan:ner de rez-de-chauss~e 
n'est pe:'I;J1S à un nl:e:au lnférle_r cl 
trente centll7lètres (3U) au-dessus Ce 
la cote centenalre. J\, 

'4.&.2:11.6 Aucun pl'ancher oe cave ou sous-sol 
n'est permlS à un mveau inféneur à 
la cote a'inondation centenalre. 

4.5.l.11.7 Aucun plancher de vide sanita1re 
n'est penna à un niveau inférieur à 
un (l) mêtre au-~essous Ge let cote 
cent~nà 1re. 

, \,. , 
\. 

.. 
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/ 
( 
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Boisbriand 

4.5.2.11.8 Toute la surface externe de la par
tle verticale des fondations sltuée 
sous la cote d'inondation doit être 
couverte d'une memorane hydrqfuge à 
base d'asphalte caoutchouté d'une 
épaisseur mInImale de selze 
millimètres (16). 

4.5.2.11.9 Le plancner de la fonddtion dOIt 
être construit avec un contre-dalle 
de base (dalle de propreté) dont Il 
surface est recouverte d'une 
membrane hydrofuge à base d'asphalte 
caoutchouté d'une épaisseur mln1male 
de seIze ml111mètres (16). 

_ 4.5.2.11.10 Le béton utl1lsé pour l'enseli1Dle de 
la fondat lOn doit aVOir une rési stan
ce en compressi on de VI ngt mégapas
cal (2U mpa) à sept Jours et de 
v1ngt- Clnq :négapascal (25 mpa) à 
v1ngt-hu1t (2B) Jours; les 
fondatIons en bloc de bëton sont 
pronl bées. 

4.5.2.11.11 Les fMdations et la dalle de t)éton 
dOIvent avOir l'armature nécessaire 
pour réSIster à la press10n nydros
tat1que que ~rovoq~eralt une cr~e 

dlte centena 1 re. 
-. , , ... 

4.5.2.11.12 Le Clraln pnncipal d'évacuatIon dOlt 
être mu,,! 1 CI'un cl apet anti -retour. 

4.5.2.11.1l Chaque constructi on devrait être 
équipée d'une pompe d'une capacité 
minimale d'évacuation de neuf mll1e 
1 itres (9 UOO) par heure. 

4,,117 
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Boisbriand 

4.5.2.12.2 Normes de Protection de l'Environne
ment 

Toutes les éxploltations agricoles 
Cloi vent être en cO'lfOrml té avec les 
normes et règlements de l'autorité 
provinciale concernée not3l1T.'1ent la 
Loi sur la quallté de l'Env1ronne~ 
ment (L.R.Q. 1~77, Chapltre lJ2) du 
ministère de l'Environnement. 

De pl us tous 1 es travaux de détour
nement, de r~odification ou de rem
pl1ssage d'un cours d'eau ou d'un 
marais sont ,nterdlts à moins d'être 
accompagnés d'une aùtorisation de 
,'autorité provinc.iale concernée. 

4.5.2.12.3 ~ormes de lotlssement 

Uans les zones Agriculture (A), le 
frontage minllnal du terrain doit 
être de SOlXante (60) r.lètres et la 
profOndeur de quarante~c;nq (45) 
mètres. la superflcie mlnlmale doit 
être de quatre (4) hectares. sauf 
les terralns adJacents cl un chemin 
public eXlstant lors de l'entrée en 
vi gueu r du pré sent règ 1 ement, où 1 a 
suoerflc;e minlmale est réduite .à
trois mllle r.lètres (3 000) carrés, 
le frontage mlnimal cl dl x-sept (17) 
mètres et la profondeur r.nnlr.iale à 
trente (30) mètres. 

4.5.2.13 les construc~ 
cours 0 eau , 

4.5.2.13.1 Marge minimale entre tout bâtiment 
et la li

f
ne naturelle des na utes 

eaux d'unac dU un cours d'eau 

4-119 
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Boisbriand 

Aucune constructIon avec fondatIon, 
ne pe\Jt être ~dlflée, à l'exce;>t10n 
des ~ardges pour jdCr.ts et quaIs, en 
ceçil de dix (lO) ::lètres de 1 d 11 gne 
naturelle des hautes eaUl( cl 'un lac 
ou d'un cours d'edu. 

Les garages ;>our 'yilch~s dyant accès 
d un 1 de ou un cau rs ct' eau ne dOI
vent pas quant d eu)( être situés à 
plus d'un :nètre C1nquante centImè
tres (L,50) de Id lIgne naturelle 
des hautes eaux en dl rect 1 on des 
terra, ns. 

4.5.2.13.2 Constructions autorIsées sur la rive 
d'un lac Ou d'un COurs j'eau 

Sur la rive d'un lac Ou d'un CJJrs 
d'eau d'une largeur r.nnlmale de du 
mètres (lO), seuls sont autorlsés-
les garages pour jachtS, les 
constrvc! 1 ons Silns fondat IOn et les 
quaIs. Les -jardges ;lour ydchts dOI
vent cepen~l.!~t ~~:-e c:n,tr",lt.s sur 
p110tls, Sur plèU1. Ou s.Jr plate-for-

'·nes··>fli:)t~ltt.es .et .,ne_ ~o~_'{en_!.~pa.s._. 
gêner la Ilore CIrculation de l'eau. 
Seuls les quaIs flottants ou sur 
ca1ssons Ou pl10tis et qU1 ne 
transfonnent pas la nature de la 
rive du lac Ou du cours a'eau. sont 
autorisés. 

1 
\ 

~ .......... ~ .. , ,,- ... - .. 
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. 
4.5.2.13.3 ~e(ouvrement \/è<;étal de la rlve 

ndturelle alun lac Ou alun COurs 
a'eau 

La rlve, naturelle d'un lac ou a'un 
cours d'eau a'une largeur m1nlmale 
de dh (lU) r:1itres dolt être conser
vée boi sée Ou recouverte d'arbustes 
naturels sur une longueur d'un IOlQln.s 
SOlXante pour cent (60~) de la li gne 
au lot borné par le lac ou le cours 
a' eau. 

Les aménagements et ouvra;es sur la 
rive d'un lac ou (j'un cours d'eau 
dOIvent être conçus et réalIsés de 
façon à res~ecter l'état et l'aspect 
nat:.!rel des lIeux et oe façon à ne 
pas nuIre ci l'écoulement naturel des 
eaux. nI créer de foyer Oe 

pollutIon. 

4.5.2.13.4 ProtectIon de l'envlrunnemellt 

Tous les travaux relatIfs à 
"e.KCavat'10n, dragage, remolayage. 
détournement, mOdIfication Ou 
re'l1pll~sage d'un :oc, d'",,, co ... rs 
d'eau ou a'un maraIs sont InterdIts 
ci mOIns d'ëtre acompagnés a '",ne 
auton sat 1 on de ~ 'autorl té 

............. , _ ........... ~- -" - f -. 
p ~o,~ 1 ~c _, d_ ~ e~.conce l'née! ~~ __ . __ •• _~ 

" '''1'1 ) 

. " 

4.5.2.14 Parcs de maIsons mobiles 

4.5.2.14.1 Champ d'application 

Toute malSon mobile servant de rési
dence permanente doit ëtre située et 
ar.Jénagée ci l'Intérieur d'une z:>ne ré
servée à cette fln, (RéSIdence R-4). 
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5.3.7.1 

5.3.7.2 

5.3.7.3 

5.3.7.4 

').3.7.5 

5.3.7.6 

5.3.7,7 
( 

5,3.7.8 
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Rosemen 
157. 

d'un éèi"ifice doi\lt:nt 
t- d' ~oout-et d.l éOUt'OUC ,:, ,. 
2J..pes d'Slcc.ès e't èes 
ronnôni:e'. 

t p2S être à'plus Ge 
l '\' 2 T io t ion dan 5 _ 

!u- "LeTT2sse:men't -des 
ïi i ' p25 ê 'tT e- pJ'\! 5 

LTe '(4) pieds. 

s ~ 3.-7 -:S ' élppll quen t. 
'in'tfr:ieuT 'des 

~uentif)és 2U plan 
le ~~ffieTO'du secteur. 

Toute volé -decommunlcation ou route doi t être 
construite au-dessus de la cote d'inondation centenaire. 

La construction de puits ou d'installations sept~gues 
est interdi te. 

Tout r€!seau dl égouts doit être conçu de façon à ~vi ter 
le refoulement en p~riode de crue. 

Aucune ouverture, fenêtre, soupirail, porte ô'accès, n'est 
permise sur le terri toire si tué sous la cote d'inondation 
centenaire. 

1~ plancher de rez-de-cr.aussée èoit êtr~ 2U ooins 
·1,25 pieds plus élevé que la cote d'inondation ce~tenaire. 

Toute la surface externe de la partie verticale des 
fondations située sous la cote d'inondation doit être 
~ouverte_ d'u-~e me!l'~rane--hyd;::-Qf'.lge' à base- d'ë!sphalte 
caoutchout~ d'une épaisseur minimale de seize mill~êtres 
(16) • 

Le plancher de la fondation doit être construit avec un 
contre-dalle de,base (dalle de propreté) dont la surface 
est recouverte d'une membran~ hydrofuge à base d'asphalte 
-caoutchout-é -d 'une ~paisseur minimale de seize millimètres 
(16) • 

Le béton utilis~ pour l'ensemble de la fondqtion doit àvoir 
une résistance,en compression de vingt mille sept cents 
kilopascals (26 700) à sept jours et de vingt-sept mille 

six ~cents (27 600) kilopascals â vingt-huit (28) 'jours; les 
fondations en bloc de béton sont prohibées, 

, 

1 .. _ 
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Le p};o,cheT pTinclpal,et Je teTT2$S'r:-ment d'un é'ôïf:ice dOl\ltn1 
~ e c-on,i.o Tlile T c':'x CT j i..e Tes. G e._ Ta-C-CO '~G'e}j)e n1.- d ' é gout-e t d.J a qu ecl UC~ 
oes pfntes m2:)")Jr.ôl es et.- mlnimal e!i.,. des -T2i:",peS ,d-::âc.c.ès et: ,èes 
Te:a'tlons .Gu-:::tE:TTain,.à -)2 propT..lété 'env5Tonnonte'. '.' 

, , 

En géneral, ~e:-_p]..c;nch~7 pTincipal ne dort pZ5 êtTe à ',:pl us' Ge 
~''';:::-::-.3' (4) pl.eàs du 1l1yeau ,de la 'Tue. La '\'ariotion dans· 
1f"~ ''''Jévat~on5 GU plélncheT4Tin-cipal ,et GU'LeT'T2c;sement-de"s 

~e" •• _ _ J 

p:n:\;':le 1. e.s.:..--VO':l"517le s.' sUT-la -:mêrne-rue'-n e -ôo-i t . p2~ 'ê L.re-p~s 
~!:e .!.:.:--;pent,e-de·)a Tue, plus ou moins q"D2tTe '(.11) pjeds·. ~ 

s.~. 7 TeTTi1.o1Te inondabl e- ., 
~. 

'p' 

Les·disposi·tions-ôes llT,t::icles_S_,3.7_1 à 5~3.--7 -s'a"ppliquent 
2 la' cons~Tuct:ian de bâtiment.s, si1:ués à l'intérieuT 'oes 
secteuTs..:l.JlODdabJes: Ce;,,~ect~urs" sont jàentifjés au plan 
de zon2ge p2T-la'leLtTe l qUl SUlt. le T:"ù1Tiéro" du secteur. 

5.3.7.1 

5.3.7.2 

5.3.7.3 

5.3.7.4 

5.3.7.5 
--.. 

~5. 3. '7.6 

5.3.7.7 

'5.3.7.8 

Toute' volè -decorramÎÏilcation ou rorte 'doi t- être 
construite au-dessus de la cote d'inondation centenaire. 

La construction de puits ou d'installations septiques 
est interdite. 

Tout r~seau d '~gouts doit être conçu de façon à ~viter 
le refoulement en période de crue. 

Aucune ouverture, fenêtre, soupirail" porte d'accès, n'est 
permise sur le territoire situé sous la cote d'inondation 
centenaire. 

Le plancher de rez-de-chauss~e doi t être au ·iï.oins 
1,25 pieds plus ~levé que la cote d'inondation centenaire. 

Toute la surface externe de la partie verticale des 
fondations située sous la cote d'inondation doit être 
couverte d' une _menlbr~ne .hydrofuge .à- base·- d J asphalte' ..... _'. -
caoutchouté d'une épaisseur minimale de seize millimètres 
(l6). 

Le plancher de la fondation doit être construit avec un 
contre-dalle de base (dalle de propreté) dont la surface 
est recouverte d'une membrane hydrofuge à base d'asphalte 
-caoutcho~t~ -d'une épaisseur minimale de seize millimètres 
(16) • 

Le béton utilis~ pour l'ensemble de la fondation doit avoir 
une r~sistance en compression de vingt mille sept cents 
kilopascals (20 700) à sept joursr-et de vingt-sept mille 

six cents (27 600) kilopascals à vingt-huit (28) jours; les 
fondations en bloc de béton sont prohibées. 

1 
f . , 

1 . , 
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158. 
Rose~re 

5.3.7.9 Les fondations de béton doivent avoir l'arm~ture nécessa~
re pour résister à la pression hydrostatique que provo
querait une crue dite centenaire. 

5.3.7.10 Le drain principal dtévacuation doit être muni d'un 
clapet anti-retour. 

5.3.7.11 Chaque construction doit être ~quipêe d'une pompe d'une 
capacité minimale d'évacuation de neuf mille litres (9 000) 
par heure. 

pour fins du présent article, la cote d'inondation centenaire pour 
la Ville de Rosemere est fixée à 73.75 pieds. 

al .=. 

5.3.7.12 Djspositifs paTticu15eTs " 

5. ::;. g 

T ou t pT 0 P T :i é t aiT e d' i mm e. u b 1 e do i t. :i n s t à Il eT un e 
soupape oe re~enue SUT les bTanch~rnents horjLontau~ 
recevant les e~ux u~fes de tout les appareils situes 
::il) re:L-de-ch01u5sfe. Il oo:it de plus instnl1eT une 
vanne d'arrêt sur Je bra;ch~ment coJlecteur 
Tecevant. les eau:x llsêes de tous les appaTeils 
installês rlans If sous-sol et la C2ve .. 

T 

La cave (·u le SOl!s-!".ol de tout b'âtiJilent. doit n'\'OiT 
une fosse dans laquelle se tTouve une po~pe subJileT
sible pouvant faire ~v3cuer l'eau pouv~nt s'infil-
trer dans, la cave ou le sous-:sol. . 

Tous les br2nche~ents horizontaux recevant les eaux 
usEes de tous les appaTeil~ dans les caves'et.les 
sous-sols Qes maisons _et immeub1es doivent être ~unis 
alune soupape de Tetenue approuvés paT le Bureau 
PTovincial.d'inspection de plo~beTie. . 

5.~.9 Tout propriétaire désirant faire un {accord~ment à l'égout 
sanitai.l:e~ou."p.lilvia1- eG-à-l-'aqued~c'"a~it- obtenir ü.n'_._- .... - .. ' - - . 

.. '.-- ---- certificat de l'inslec~te,ur en bâtiment.~//-" ~ 

5. 4 • ENTRETIEN DES BATlMEl;TS 

5.4.1 Tout bâtiment doit être tenu dans un bon ~tat. 

5._4.1.1 La peinture et les teintures doivent être uniformes. 
Toute teintùre ou peintur~ écaill~e doi,t être rempla
cée. 

5.4.1.2 Tout matériel pourri ou désagré9~ qui a perdu son 
apparence et ses propriétés initi~es doit être 
remplacé. 

5.4.1.3 Les corniches, les gouttières, les fenêtres et les 
portes doivent être plus pàrticulièrement surveillées 
et ~éparées • t 

5.4.2. Tout propriétaire gui néglige l'entretien et n'effectue 
pas les rénovations ou ~éparations nécessaires contre
vient au présent règlement et est ~assible des sanctions 
prévues au chapitre 1.4 du présent règlement 

: f .-
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4.1 

4.1.1 

4. l .2 

c 

Lorraine 

52. 

REPARTITION EN ZONES ET SECTEURS 

Répartition en zones 

Pour les fins de la règlementatiofl des usages, la municipalité 
est répartie ~n zones ci-après énumérées, apparaissant au plan 
de zonage et identlfiées par les lettres d'appellation ci-
i ndi quêes. 

Chaque zone es t qual.i fi ée des util i sations dominantes. Ces 
vocations n'indiquent pas nécessairerœnt que seuls ces 
groupes d'usages sont permis dans ce secteur. 

ZONES 

HU 
HM 
HF 
HX 
C 
Q 
1 
A 
P 

VOCATIONS 

Habitation faible densité 
Habitation rooyenne densité 
Habitation forte densi té 
Habitation indétenninée 
Co lTITle rc e 
Cormœrce et habitation intégrés 
1 ndus tri e 
Agricul ture 
COllJllij n a u ta i re 

Répa rt; t; on en secteurs de vota ti on 

J 

Pour les fins de votation, les zones sont subdivisées e~ 
secteurs identifH~s par' ur. ou des chi ffres placés a la sui te 
des lettres d'appel'lation de q:one et délimitées sur un plan dit 
"plan de zonage". Ce plan de zonage ainsi que les syntoles 
et: autres indications y flgur.ant, authentifiés sous la s)gnatulc 

--.~ , .. " ... __ ........... ----- . ,--.....--__ ~_~.._......du-~.;.re_ e,~ re.ftl è-r~ -fG ... t·...pa-r-tri.e...1..A tâg ra nt~:.œ....{.:e r rê 9~ n!..... . ___ .~..L'_ 0-

4.1.3 

4.1.3.1 

A toutes fi ns que de dro i t. 

R?!gles d'interprétation du plan de zonage 

L'a délimi tation, sur le plan de zonage,. des secteurs ou des 
zones, est faite a l'aide de tracés identifiés dans la 
légende du plan et dont la localisation est déterminée par 
les règles suivantes: 

les limites des secteurs coincident avec les lignes suivantes: 

-l'axe ou le prolongement de l'axe des rues et voies piétonnières 
existantes, homologuées ou proposées; 

-l'axe des cours d'eau; 
-l'axe des emprises des utilités publiques~ 

/ 

---------- -------------- --- ----------1' 
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4.2.6 

4.2.6.1 

4.2.6.1.1 

4.2.6.1.2 

4.2.6.1.3 

4.2.6.1.4 

4.2.6.2 

4.2.6.2.1 

4.2.6.2.2 

4.2.6.2.3 

4.2.6.2.4 

64. Lorraiue 

Le groupe cOlllllunauta i re 

Sont de ce groupe, les usages publics et sem; -publics. 

Coomunauta-ire 1 

Sont de cet usage: 

les parcs et les terrains de jeux publics. 

les espaces libres prévues 3 l'article 6.3.1 

les espaces réservés :1 la transmission et di stribution 
des services d'utilités publiques 

les p,ropriétés municipales 

Communautaire 2 

Sont de cet usage. ceux qui impliquent, conme.principales 
activités, l'éducation. les loisirs et les activités 
culturelles de nature communautaire au pal ter de l'unité 
de voisinage. 

Sont de cet usage: " 

Bibl;othèques municipales 

Centres comnunauta ires 
"-

Centres de loisirs 

Ecoles él êmenta ires 

- ,,--~~ .. ' .~' .. ,- ""4 • ~2-.·Y.·2 .-5 - ,·y· ..... , ... ·'üüs·"e-s- ... - - - , o ri c:: _ ...... ~* .,..-. -- .... ~- ... -- ,. .IIt_ •• ' _ ...... ,., ....... ·v· .. ·-.' ~, ... ..,. _ ..... 4_ 

l 

4.2.6.2.6 

4.2.6.2.7 

4.2.6.3 

4.2.6.3.1 

4.2.6.3.2 

4.2.6.3.3 

, 
--

Parcs et terrains de jeux publ les. 

Garderies 

Conmunautatre 3 

Sont de cet usage, ceux qui impliquent, corrme principales 
activités, l'éducation, les loisirs et les activités 
culturelles de nature cOII11lunautaire desservant ... 'ensenmle 
de la' cOl11llunautê. 

Sont de cet usage: 

Foyers 

HOpitaux 

Hospices 

--'~...--- '-.- ._-- -

," 

f -
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4.2.6.3.4 

4.2.6.3.5 

4.2.6.3.6 

4.2.6.3.1 

4.2.6.3.8 

4.2.6.3.9 

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 

4.2.6.4.2 

4.2.6.4.3 

4.2.6.4.4 

o 

Institutions religieuses en g~nêra1 

Maisons de retraite, de convalescence. de repo·s 

MQnasU~res 

Noviciats 

Orphel i nats 

Sanatoriums 

Sêmina ires 

Univers ités 

Mai sons d' ens.eignernent 

Ed i fi ces du cul te 

Rêsidences de professeurs 

Cormrunaùtaire 4 

Lorraine 

65. 

Sont de cet usage, ceux de nature semi-publ ique, qui desset'vent. 
l'enseJ'1ble de la comnunauté. 

Sont de cet usage: 

Clubs nautiques avec leurs installations auxiliaires 
et 1 eurs serv i ce s .connexes 

Cimetlêres 

Gol fs pUblics et priv~s. 

-

--~----'------ ---------- -, 
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B'iis des Filion 

--:..c { ) 

4.5.2_ 8 Secteur i ndétenni né (Hl) 

Dans les zones d'4ppllcdtlon, les propriétaIres 
déJcÏ ét4blts peuvent contInuer leur occulNltion 
et usage, lIIême agrandIr, rénover ou restaurer i 
l'intéru!ur des llrultes de leur terraIn, sUjet 
à toutes les dIspOSitIons du présent rt'll_nt._ 

La hauteur IIIèlxluwle est dlors 111A1tée; trois 
(3) étages et les marges mlnlln.ales doivent 
correspondre •. 

• marge de recul: vingt -c Irlq (25) pIedS 
• marge latérale: SlX pi eds et demI (6.5) 
- tot41 des deux l.ltérdles. qUInze (15) pi~ 
- marge arrIère: vIngt-cInq (25) pled$ 

Cependant aucune nouve 11 e construct Ion ne ~t 
être lInplantée sur des terraI ns vacants i 
l'Intérieur de ce secteur à moIns qu'un plan de 
lotIssement ne SOIt soumIS et dpprouvé par le 
Consel1 confo1"Clément dUX l'articles 3.1.1 et 
3.1. 2 •• 

4.5.2.9 Marges la:érales !~" :~~Iès jans certalres 
zones 

CJns les lon~s J' <l~DIIC 1: on, 1J r.arge latérale 
rllnlmale peut être rédt.l:e d Quatre (4) PIedS 
~q~e.;;e!lt,_s.! 4~ce.....I}..Jr .. :.l.:i.r~1... r.,e .. ..-:::np.:r:e ... ;:1-

fenêtre, nI ou\erture. Da~s te cas, le total 
des deux (2) marges la~érales r.llnlmales est de 
treIze (13) PIedS. 

4.5.2.10 Marge arrière applicable dans certaines zones 

Dans les zones d'appllcat Ion, la marge lrr1ëre 
lIlimmale peut être rédUIte ~ quinze (lS) pie<ls. 

4.5.2.11 Logements dans les sous-50b 

Les logements dans les sous-sols sont per"9'ts 
dans les zones d'applIcation. Ils doivent 
toutefois avoIr un hoJuteur IIllnlmale de sept 
plecfS et demi (H) exel10lts de toute obstructioo 
du ~ancher au ;>1 afond. 

4.5.2.12 Terrltol re Inondable 

Dans les zones d'application, la construction 
de bâtiments et Id réoJllsalion de tout ouvrage 
est sownlse aux diSPOSltlonTntes: 
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Bois des Fi hon 

4. :;.;: 12.1 r:,J:e vO'e a~ CC/IIIIUnli:atlon doit 
être :ons~r.lte au-dessus Ce la cotI! 
Cl'l~()nClation centenaire telle qu'ln
Cll .. é~ clU ~I~n de ZOnd!]e que l'on 
retrouve j l'~nnexe "Al". 

4.52.12.2 LJ :J~struç"on de pultS:>U d'lrS:31· 
1" ns sep,'1ues es: In:enllte. 

4.S.2. 12.3 ~o,,' réseJu o'éqouts I!oit être eonçu 
de 'J;.:>n d eVI':er le refoulement en 
;le- ode ce crue. 

4.5.2.12 4 ~ucJ~e ouver:ure, fenêtre, sou;>I~I
rJ porte (j'accès n'est pemlse 
SJr le territoIre situé sous la cote 
d',ronct!tlon centenaire telle qu'ln
ct " .ée dU ~ 1 dn de zonage. 

4.='.2.12.5 Aue.n pl!ncher de rel-de-chauHé ne 
dOl: être ~e';'ll1S à un niveau lnfé
rl!!.- j la cote d'lnondHion cente
"cl -e. L" ,-: __ \ 

l.. • J '''':J 

4. ~.2.12.6 -c.:e lcl surface externe de la par
t '~ , .. '"t 1 ca 1 p des ~or.d~t 1 ~".. si t ... ée 
s;", lJ co:!! d'i'londa~lon doit être 
c . _ . ert e 3' une merrbr.sr.e hyarofuçe à 
:l!:" Cl ' J'.2h~ 1 t e Cdf)u:c~outé d'une 
<!;. ; ,.:u r 11, nll;lale Je ~n seh lëme 
(1 J' O) de pouce. 

-..-....... ~ -.-"'''--''~.'''''-•• -'' .... - - '1 ......... -"'-. .,-- .... _ ..... • ......... - ... --,·_~-~ ... --.... .$:; .... ,~.Î2~: .. ,-le .. ;ldr.ëhe~ ..... d~ .... ~tâ-.... fondàti~n --do~it"-- ....... t<f· 

( 

ë:re canstrult avec UDe contre-dalle 
ae ~d>i! (<!a 11 e de propret é) !!an~ 1 a 
s .. rflce est recouverte d'une r.e:mra-
ne r.ydrofuge à base d' aspha) te Ciout-
chouté d'une épaissseur Allni~le de 
un seIZième (1/16) de pouce" 

4.5.2.12.8 Le béton utilISé pour J'ensetllble de 
la fondation doit avoir une rés1Stan
ce en compression de trois .Ille 
(3.000) (p~l) à sept (7) jours ~ de 
quatre m111e (4,000) (pst) i vlngt
huit (Z8) Jours. les fondations en 
bloc de béton sont prdtlbées. 

4.5.2.12.9 les fondations de béton doivent 
dv~'r ,'aroature nécessaire pour ré
SlSt",. à la pression hydrostatique 
que ;:rovoqueralt une crue dite cen
:enJire, 

----~-----=-...:.....-.~-=-~--------------- -.!II 
J -
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4.5.2.12.10 

4.5.2.12.11 

L~ drdl1 
dOIt ê~re 
retour. 

Bois des Filion 

pnnclpJl d'éyacuatlon 
nunl d'Jn clapet antl-

Chaque constructIon devralt être 
équ 1 pée d' une pOII\Pe d' une capiC l -
té mlOlNle d'évdcudtlon de deux 
raIlle (2,000) gallons Impériaux 
par heure. 

Les v:iaqes sulvan:, s)nt ~ro~ ,bi", jJns te.:es l es zones 
et,c!'C' 10ncbstJnt tou: 1'lter;;r;;J~10n 'J'~ tres clauses 
du ;Jré;e"t rèyler,,:en~. sd:...f l)"'~._e :eJf ~fér:!nce est 
S~éClflGue"ent l1ent ,cnnee Jans c "rt Ile ~es uSdges et 
nor"leS d l'ar:lcle "Usages S.-~_l·1<;Ue",."~ ~er.;1\s·, en 
regard d'un secteur :Jcrné. :11.'.5 de resJecter toutes 
ièS dl>;JOSlt Jn:; ,Jr~vus ;JCU~ L, lr~:cl,~, CJ règle.,ent 
S·J,)~ll.'.JIl(l': lJX ·"n~s c~,.,~ le~ _,l1~~ " sont slt'Jés. 
ct!~ \J~Jt;~S r-1at ~ \..:\... ~ 'er,; j:) 1 • ~~: _ ;)~u 't, • ~ G.JX dl SpO-

sltl0ns ée ld ;>résen:e sect'::v, : ~s '~els Jê'Jalen: Sur 
~Q'jt ~J-:"'~ :.1,)11., ",_-~ ... ~(_ 41 ".~ e~ ~è.S ~e 

con: rad 1 ct 1 J1. 

lt!s IrCvs~rles i!xtr!c~,ves 

..... .,_-_~ . ...;..,. .. ! ~~~~~::~~ . .ide. .. ::.!J.~-G_"'-........... - ............ --. 1"'-0_ ... 
les r J' 0; on, nOb, les 

4.5.3.1 ~.orf"~5 et crttèr~5. ~'J :"";Jè1en: e: d'explo1ta
tIan ces tern,1 ns :le Cd,,'"' ng 

.\ucun terraIn de C~li1plng et/ou caravaning ne 
peut étre aménagé, transfonné, .l\lrandi et/ou 
el\plolté à 1'101nS de se confonner aux nonnes et 
cntères d'aménagement et d'explQltatlon des 
dISPOSItIons Interprét~:lves de la loi de 
l'Itotellerle et de ses règlements relatIfs aux 
terral"lS aInSI qu' 3UX règlements yServlce de 
Protect Ion de l'Envlronnefnent et à moins d'a
vOIr obtenu un pennl5 du Mlnlst~re du Tourisme 
de la Chasse et de Id Pèche ci cet effet. et un 
certIfIcat de la Corporation Mun1clpale. 

. .......... 
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Appendix VI 

The Mille Iles River dam: alternative C3 
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Avifauna: 

i 
j 

1 

Glossary 

Ring-billed gull- Larus delawarensis 
Herring gull- Larus argentus 
Great black headed gull- Larus marinus 
Great blue heron- Ardea herodias 

• 

Black crowned night heron- Nucticoray nycticorax 
Green heron- Burotes virescens 
American bitte rn- Botaurus len~tiginos~s 
Least bittern- Ixobrychus exillsis 

vegetation: 
(source: Golet 1976) 

Pickerelweed- Pontederia cordata 
Arrowhead- Sagittaria latifolia 
Water plantain- Alisma triviale 
Water arum- Calla ealustris , 
Golden club- Orontlum aguaticum 
Purple loosesstrife- Lathrum salicaria 
Water lily- Nymrhaea 0 orata 
Wild celery- Va iisneria americana 
Duckweed- Lemnaiminor 
Reed canary ~rass- Phalaris arundinacea 
Blue joint- Calamagrostis canadensis 
Woolgrass- scirpus cyperinu5 
Cattail- Txpha 5p. 
Mannagrass- Glyceria 5p. 
Soft rush- JuncU5 effusus 
Sedges- Carex 5p. 
Flowering rush- ButOmus umbellatu5 
Joe-pye weed- Eupatorium maculatum 
Red maple- Acer rubrum 
Silver maple- Acer saccharinum 
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/ Speckled alder- Alnus rugo5a 
Willow- Saliz sp. 
Red osier- Cornus stolonifera 
High bush blueberry- Vaccinium corrrbOSum 
Buttonbush- Cephalanthus occidenta 15 
Swamp rose- Rosa pa1ustris 
Viburnum- Viburnum sp. 
Sweet gale- Myrice gale 
Sheep laurel- Kalmia eUiu5tifolia 
Bog laurel- Kelmie poli olie 
Sugar maple- Acer sacchârum 
Ash- Frazinus sp. 
Sensitive fern- Onoclea sensibilis 
Oak- Quercus 
Beech- Pagus sp. 

r 
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