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ABSTRACT

The intent ﬂf this study is to investicate how river basin
study delays could be‘av;iaed or shc~tened. Mitchell and Gardner
(1983) idengﬂijed the need for this type of research in order to
make hatersherplanning credible; This study specifically focuse$
on hbw the institutional arrangement for flood piain management
may  be improved tq provide more efficient and e(fective
management. present institutional arrangement for flood plain
management in Ontario.

i

The research was divided into two phases. The first phase

was a literature review pertaining to comprehensive viver basin

management, institutional arrangements for water‘management, and
general planning. This review led to a discussion of the
historical‘deveIOpment of the Ontario conservation authority
movement, pertinent pieces of government legislation for flood
plain management, and an overview of Ontario flood plain
management policy. This literature provides the background and
context from which the institutional arrangements for flood piain

management were analyzed through a case study approach.

Thevééébnd phase of research involved the selection of the
West Ferris Flood Plain Management Study, completed for the North
Bay Mattawa Conservation Authority, as a case study. The study,
which was to have been completed in thirteen weeks, took over two
and a half years. Interviews were conducted with the major study
participants. These interviews revealed that the major cause for
the delay was due to different institutional approaches for flood

plain management.




The research concludes tl;at the study detay could have been
avn;ided if: the West Ferris Study tems of refarence hagl been
clearer, all partjci‘pants had renained oommii:ted to fre pl @ning

“process, and a more effective bargaining or pegotiation &ocess

had been r:rsent for the study participants to air differences
of opinion. In ordr to avwidsuch delays in the futue it is
recomnended that: study ters of reference be more detailed and
more clearly étated, tf:é Conservation Authorities Branch play a
more active role in approving the technical aspects of Qate‘
management studies, individual conservation authorities be
responsible for final report approval to increase their
accownt :3ility for studies ad projacts wdertaxen by them, and
studies examining the protection of existing and futue
developnent be oonducted by comservation authorities, The o¢ost
sharing for these studies should be based on the benef its
derived from the protecting existing develcmment  to those
derived fran the protection of futwe develogment.
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CHAPTER I

<

¥ N

INTRODUCT ION

l/

A national symposium on "River Basin Mamagement: Canadian
Experiences” concluded that "if river basin management is to
remain credible, a need exists to reduce the time required to
complete and implement plans® (Mitchell and Gardner, 1983,3).
The North Bay Mattawa Con“se’rvaﬁon Authority (NBMCA) initiated
2 f100d plain management’ study of three watersheds located in
si‘.he former Township of Heét Ferris (now part of North Bay) in
1979. The study, known as the West Ferris Flood Plain
Management Study (or West Ferris Study) was to have been
completed in thirteen weeks, however dué to problems which
aros; durung the course of ;he study it required over two
years to be completed. This research study examines the causes
of the study delay. By understanding the decision - making
process through the interactions between the West Ferris Study
participants, suggestions «can be madeﬂ to increase the

eff iciency of the river basin management system.
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Canprehensive River Basin Management

Quinn (1977,229) stated that combrehensive water resource
management in Canada "is almost by definition a joint federal

- provincial approach." Patterson (191,237) characterized the

© administrative framework for water management in Ontario as

» consisting of

a large nunber of agencies administering a host of
acts and performing nunerous and often duplicative
functions. ... The need for a. «co-operative
comprehensive approach is readily dpparent.
Resource management, including flood plain management, is
essentially a decision - 'making process. In his discussion of
decision - maki ;lg and resources 0'Riordan (1971,110) stressed
the need to understand and to improve the process. He stated
we need to focus upon the forces . and resistances
acting upon decision - makers when questions of
resource management are judged, so as to understand
more completely the factors that contribute to
decisions which are ultimately reflected as changes °
in the landscape, and which affect the public use
and enjoynent of the enviromment..
Memon (1970,154) claimed the real problem in attaining
comprehensive water management in Ontario was not of a
technological or methodological nature, but rather, the
development of an appropriate institutional arrangement which
‘would “foster the comprehensive approach to regional water
management .* S’
The West Ferris Study represents one aspect of
comprehensive water management, specifica‘l]y flood plain

management . Fiooding has caused millions of dollars in damages
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and business losses in Ontario (Webster, 1981,1-2). The
objectives of flood plain management in Ontario are to reduce
flood losses, to prevent Toss of 1life, and to develop a
co-ordinated approach to land and water management (Dillon and
MacClaren, 1976,31).

Flood plain management in Ontario is primarily based upon

the cooperation between the Ministry of Natural Resources,

local conservation authority, and municipalities. These were .

the central participants in the West Ferris Study. Since the
responsibility for flood plain management is divided between

several government agencies, this institutional arrangement is

'~ one of the important 'forces or resistances' influencing the

resource management system which 0'Riordan (1971,110) referred
to. The complexity of decision - making in flood ;ﬂai'n
management s due to the views of different political units.
The Ministry of Natural Resources (MNR) is invoiv;d in flood
plain management through the Water Management and Conservation
Authorities Branch which adninisters funding for many local
authority programs and projects. The Ministry 1s also involved
in flood plain management through enforcing the provisions of
the Lakes and Rivers Improvement Act, and-the Navigable wa‘t‘ers
Act. A mwmicipality is concerned with continued economic
comunity ~growth and orderly urban development. While
recognizing the need for flood plain management a municipality
desires the maximum economic and social return from flood

plain Tands.
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Ontario Conservation Authorities

The Ontario conservation authorities are unique resource
management agencies and “stand out as potentially the most
viable administrative reésponse in resource manag?ment" (Wood,
1972,1). The Conservation Authorities Act provides for local
initiative, cost sharing between the mwnicipalities and the
province, and a watershed jurisdiction. The broad objectives
of conservation authorities, which include water, soils and
land use, forestry, wildlife, recreaf*ional, political -
institutional, economic, and  social concerns, allow
authorities to have a comprehensive understanding of regional
resource management problems {(Wood, 1972, 38-39).

Several examinations have con;tentrated on individual
authorities and programs. Coutts (1976) reviewed the Grand
River Conservation Authority's (GRCA) role  in  water
management. This cii scussion centered around the GRCA's flood
protection programs and multiple purpose reservoirs. Cmmity
adjustments to the flooﬁ hazard in the Grand River watershed
was researched by Mitchell, Gardner, Cook and Veale {1978).

The five trends identjfied to cope with the flood hazard were:

B (1) a changing mix of adjustments, (2) incremental financing,

(3) inconsistent enforcement, (4) inconsistent communications,




and (5) differences among communities (1978,xii). Veale (1979)
evaluated flood plain management policies in the Grand and

Credit River Valley Conservation Authorities. One of " the

factors identified for future research was "the policy~

making process within the conservation §WMrities and i:cs
effect on policy formulation and implement ation"
(Veale,1979,307-308) . Webster (1981) assessed flood warning
systems in Ontario. She found the performance of a warning
system was adversely affected by ignorance of the flood hazard
and “‘by apathy over implementation (1981,vi).

Other studies have examined the institutional arrangement
of water management, Menon'-(‘1970) recommended a complete
change in responsibility of all water related institutions in
Ontario and a centralized decision-making, multi-agency body.
He also suggested that while this dinstitutional arrangement
could . encourage integrated comprehensive water resource
management, it would likely be impossible tok implement
(Memon,1970,i).  The institutional arrangement for water
management in the Regional"Municipality of Waterloo, conducted
by Turkheim (1979), suggested the regional tﬁmicipa’iity

"should increase its involvement in the management of its own

‘water resources ... to increase financial ‘and political

accountability for decisions taken by elected representatives

on water resource issues” (Turkheim,1979,iii).
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The evolution of \the Ontario conservation authoriiy
movement and the formation of the conservati;m authority as a
resource management agency was summarized by Richardson
{1974). Wood (1972) investigated the organizational goals and
objectives of authorities. Wood  concluded tt;at the
conservation authority program had been centred on the control
and prevention of fleods and identified the need for research
on the political - institutional sector of the authority
program. It is this aspect of the authority program which is?
investigated through the case study.

[
v

Statement of the Research Objectives

The key decisions in fiocod pl air; management are made by
all levels of éovernnent. The MNR coordinates the programs of
all conservation authorities and establishes flood pl‘ain”
management  criteria  and policies. Regional and Tlocal

mimcipalities influence the types of land uses permitted on

" flood plains through the official plan and zoning by-laws. An

authority is involved in flood Siain management through the
enforcement of flood and fill regulations. As well, studies,
such as the West Ferris Study, require the involvement of al 1;
the previously mentioned participants due to an authori ty'sg

!
muicipal - municipal partnership. While the NBMCA sponsore;ﬂ

!
!
!

!

-5~ ‘:0
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and coordinated the West Ferris Study, funds were provided by
the City of North Bay and MNR. This 1is the institutional
arrangement, or as Wood (1972) would term the political -
insti i"‘;ut“ional sector, of an authority flood plain management

study. The central problem in flood plain mangement is who, or

what combiation of actors will provide the most effective and .

compreh@nsive management most effeciently. The intent of this
investiébtion is to answer this question through- the
examinat%on of the West Ferris Flood Plain Management Study.
While tk‘r“‘is research paper focuses on t_l;e in;titutionai
arrange‘me’ipt of Fiood plain management, one of the primary
inputs in‘; the decision - making process is also addressed.
Hydrological analysis and modelling are incorporated as part
of the 'infomaution‘ base. from which resource management
decisions by gover?nent are made. 7
Having briefly outlined the research need, intent, and
evolution of the study, the specific research objectives are:
1. to relate the concepts of resources and resource
management to decision-making, planning and
institutional arrangements in implementing Ontario
flood plain management policy;
2. to identify the types of public resource
management agencies involved in flood plain

man agement ;

Lo : - - -

T TR L T e AT e

- ——



I 3. to identify the planning process which

contributes to effective project formulation and

‘E implementation;
j 4. to indicate the study participants' perceptions
) of the present flood plain management pol ivcy and to
“ jdentify their role in the West Ferris Flood Plain
: "Management Plan or West Ferris Study;

5. to assess the planning process utilized in the
West  Ferris Flood Plain Management Study, by
compari%ig it to the general planning process;

6. to present suggestions to improve the resource
management system; and

‘% 7. to present recommendations for future research.

il : Study Approach and Limitations

Information sources included a literature review focused
on the development of river basin management agencies and
resource management, goverment legislation pertaining to

B
flood plain management, agency documents and publications,

newspaper articles, and personal interviews with individuals

i directly involved in the West Ferris Management Study.




The 1iterature review provided the background material
necessary to develop the concepts of policy, planning,
institutional arrangements, and decision-making in a resource
management context. A general planning process which aﬂ)ms
one to develop a plan _to meet future resource demands 7 is
described using river basin planning studies.

Govermment legislation f ac?ﬁtated the identification of
the approach each agency has towards flood plain management.
The component parts of f.he MNR, conservation authority, and
municipal partnership in flood plain management could also be
examined. |

The chronology of events in the West Ferris Study was
obtained through agency documents and personal interviews. A
review of newspaper articles rendered_ 1ittle information
regarding the progress of the study.

The personal interviews concentrated on the events in the
study, the respondents' perception of the problems, flood
plain management policy, and /po;,s*ible solutions to the

problem(s). Interview lengths varied from 45 minutes to 2.5

————— ———— — —hours. Respondents were selected based on their é?sﬁéi ation

with the study. Interviews were conducted with the General

Manager and Planner of the NBMCA; a menber of the West Ferris
Study Techmical Advisory Committee; the Director of Planning
and Public Works for the City of North Bay, who was also a

member of - the technical advisory comiittee; the MNR Planner

/f - f‘,(




| for Nipissing District; the Conservation Authorities Program
Supervisor MNR Northeastern Region; thé Acting Manager, : i
| Technical Services, of the Conservation Authorities and Water
Management Branch; Head of the Hydrological Mode‘l‘l"ingz
Division, Conservation Authorities and ater  Management
Branch; the Supervisor, Streamfiow Forecast Centre,
Conservation Authorities and Water Management Branch;
Northland Engineering Ltd.'s Hydrologist and author of the
West Ferris Flood Plain Management Study; and Northland

Engineering Ltd.'s Senior Plamner. These interviews were

! ) i conducted between September 1982 and March 1983 in North Bay,
‘l Sudbury, and Toronto at the respondents place of work. !
\: The hcase study approact,} was selected to Timit the :
investigation and because of the author's familiarity with the

area. The problems inherent in the case study approach are

j succinctly addressed by Platt et al. (1980,29).

‘i The case study is an imperfect snapshot of reality,
“ marred by errvors of omissions, emphasis and
‘ interpretation. At best they are approximate - images
of the actual rush of events and processes which
‘ have transpired. There is a danger in there use as a
‘1 research tool that they emerge as complicated
L anecdotes, perhaps of individual interest but
| defiant by comparison. To awoid this pitfall, one
i tends to err on the side of "forcing" a case study
‘l into a common mold or pattern so as to facilitate
|‘ y COlllpal‘abﬂity.

1‘ The author admits that these shortcomings are present in this
i study.

-10-




A second limitation which exists is the author's previous
sunmer employnent background with two conservation
authorities, namely the Nottawasaga Vailey (1975-1976) and
more importantly the North Bay Mattawa (1978-1981). This
anpl oyment backgroun& may bias ‘the viewpoint ~of this
investigation, however every effort has been made to conduct

an objective study.

Study Organization

Chapter Two outlihes the concepts of resources, resource
management , decision-making, planning, and institutional
arrangements. The types of water resource management” agencies
and their interaction are outlined in a Canadian context.
General resource objectives in Canada and the development of
Ontario conservation authorities prepares for the examination
of flood plain legislation and policy in Canada. Pertinent
planning literature provides a theoretical base upon which a
gener al plan;ling model can be developed. A full description of
the regional setting and case study is presented in Chapter
Three. Chapter Four uses the interviews to indicate the
respondents perceptions to the West Ferris Study. These
interviews an¥l agency documents facilitate the analysis of the

problems associated with the study process. This analysis is

-11-
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i is accomplished by evaluating the strengths and weaknesses of
| the West Ferris Study to the general planning model. Chapter
| - Five suggests ways ,of improving the resource management

process and identifies areas for future research.




CHAPTER II

THE WATER RESOURCE SYSTEM
N
RIVER BASIN PLAMNING

Introduction

Chapter I referred to resouwrces, resc;irces management ,
institutional arrangements, plmﬁing, policy and
decision-making, integrated comprehensive management, aﬁd
systems without affixing any definitions to these terms. Due
to the com_piexify of the case study these terms will be
defined through a systems theory approach. Having identified
these concepts a general planning model is described. It is
through planning that government institutions aim fo achiewe
societal goals. This is followed by an historical overview mof
river basin plaming, with panft’icuiar anphasis wupon the
factors responsible for the formation of the conservation
authorities in Ontario. Within this institutional framework,

Ontario flood plain management policy is discussed. -

-13-
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Developing a Resowrce System Franework
i , -

The key concept in identifying, examining, and solving
resburce and enviromental problems is found in the definition
of resources. The 'functional concept of resources' states:

résources are not, they become- they are not static

but expand and oontract in response to hunan wants

and hunan activities (Zimmerman,1%]1,15).
0‘Riordan (1974,4) believed

resowces are an attribute of the enviromment

appraised by man to be of value over time with

constraints imposed by his social, political and -

institutional framework. , .

These definitions suggest  the physical and biological
components of the enviromment become resowrces only after they
have same value to sociéty; they are a product of the
interaction between enviromental ov\natura’l systems and human
systems (Figure 2.1). A]so inherent in these deﬁmtmns is
the concept of resource evolution; they are not static, but
develop in response to changing knowledge, technology,
appraisal ad perception (Wood,1972,6). A

Water has¥the greatest variety of uses of all resources
and provides society with may benefits but it can also
constitute a devastating hazard (Chamman,1976,15). Important
water uses and problems are identified in Table 2.1. An
examination of these resource issues requires an understanding

of both natural and hunan systems,

-14.
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TABLE 2.1 '"ﬂx
Important Water Uses

"7 Industrial
Municipal
Fisheries

Hydroelectric Power
Transportation
Agriculture
Recreation and Tourism

{Environment Canada, 1976)




I

All systems imply wholeness, interaction between uwnits,
and structwe. "Wholeness implies system; organization implies
locational aspects; interaction implies flows or movement"
(Russworm,1970,2). Figure 2.2 ilTustrates the characteristics
of asysteam. In a resource context, the enviromment provides
inputs, or opportunities to the hunan sygtem which transforms
these into outputs (resources). Feedback represents a check in

the system to ensure that societal resource goals and

~ objectives are achieved (Burke et al.,1975,30).

3 The study of flood pl ain hazards and uses inwolves the
inwestigation of the hydrological and appropriate human
management systems. This is a difficult ad time consuming

task.

The Natural System

Within the water resource system the hydrologic system
operates, Ven Te Chow (1964,1-2) explained hydrology as:
the science that treats (the waters) of the Earth,
their occurrence, circulation and distribution,
their chemical and physical properties, and their
reaction with their enviroment including Tiving
things. ... It is the scientific examination and
appraisal of the ... water cycle.
Chow's definition has two important 'elements to this study.
The first 1is the emphasis placed on waters interaction with
man. This stresses the need to understand the processes of how

man manages water. This management process will be developed

-17-
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shortly in a systems approach. The second element emphasizes
tr‘ne‘ natural aspects of water. This study focuses on water
quantity. Rewolds -and Ujjaimalla (1974,244-247) identified
the phﬁ"lca,] nature of Canada's water resources as 770,000
square “k;ivlanéférs of water, containing 18,800 cubic kilometers
of water, 0.07 million cubic meters per second of stream flow,
and locally importantu groundwater resources in the Fraser
Valley, south-east Manitoba, parts of the Great Lakes-St.
Lawrence regions, %md parts of the Marit%mes, This resource

base has been an important factor in Canada's development.

" Tate (1981,151) noted-the strong relationship of the major

hunan settiements to 1akes and rivers.

Platt et al. (1980,4-5) stated flood plains were the
most visible landform developed as a result of the processes
acting in a watershed system. Human occupation of these areas
caused a threat of flooding; without h:man development in

flood prone areas there would be no flood hazard.

The Hunan System

While the physical nature of Canada's v)ater resources 1is
important in the study of water resource problems, 0'Riordan's
definition of resources implies that human s‘ysténs are of
greater importance in resource studies since social,
political, economic, and institutional forces, or human

systems, constrain resource development,

-19-
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A major problem in discussing human systems is to
determine how to best present the interactions of the system.
The compartmentalized flow chart was selected to conceptualize
the human system because the author believes this method best
illustrates the 1inkages b;atweeri subsystems. | Since society
has the major role in determining resources an"d uses,riil;ﬁbﬁ
chart develops the human sysfem first. Burke et al. (1975)
examined decision-making in resSouwrce planning utilizing a
social framework developed by Parsons (1966). The intent of
this discussion is not to prove Parsons' theory of social
organization but to develop a framework from which the
concépts of policy, planning, decision-making, and
institutions may be identified. Figure 2.3 illustrates
Parsons“ theory of social organization. Every social system
must solve four basic problems. These are: ~
1) adapting to an enviroment. Societal goals Qti:annot be
satisfied without resources, but resources are not generally
usable until they have been converted by facilities into
useful forms (adaptive subsystem).

2) achieving collective goals. Closely related to the first
problem beca\tse it includes goal selection and mobi]ization of

necessary resources. Goal conflicts must be resolved through

cooperation (Goal-attaimment subsystem).

-20~
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3) controi’ling tension within the system. There must -be a
basic ordering of society's principles (pattern-maintenance
subsystem}.

4) inte;rating the actions of its members. This subsystem
concerns the adjustment of relations among units of a system
to ensure that all wits will contribute to an order desirable
to the entire social systen (integrative subsystem) (Burke et
al. 1975,22-29).

’ The six first order 1linkages (double interchanges)

__completely integrate these four functional subsystems to

create six more subsystems. Burke et al. (1975,37) argued that
essential plawming and decision-making functions could be
associated with only two of the fowr functional subsystems;
the goal-attaimment and the intergrative systems combine to
form the political support subsystam (Figqure 2.4).

The political support subsystem may be viewed as any
resource management agency interacting between politicians and
the public. Parson's (1966) examined extra-local and Tocal
interests inwolved in the exchanges of power and influence
through government field level agencies. These agen;i“es were
fond to be inwlved in both the 'polity’ and 'integrative
systan' through their pursuit of goals and the distribution of
benefits. Wengert (1957,259) believed the major task of the
polity was to identify and achieve society's interests and
goals. Goverment %nd politics shall refer to the total
decision - making process based on the 1logical analysis by
which public - govermment problens ae solved (Wengert,

1957,258) . Decision - making is:

-22-
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a series of interconnected elements or steps leading
from recognition _ of the problem and the .
identification of potential solutions, to the
selection and adoption of an appropriate strategy
(Sewel1,1977,68).

Studies in decision-making "attempt to relate the totality of

forces, both natural and human, in operation and aid in the

. understanding of the processes involved® (0'Riordan,1971,110).

0'Riordan (1971,109,119) and Krueger and Mitchell (1977,6)
emphasized that resource management is essentially a
deg:i sion-making process. In Canada, resource management is
essentially a decision-making and planning process conducted
by govermment institutions. The planning process may be viewed

as a logical sequence of steps or processes to facilitate a

decision(s) to solve or foresee problems. The key decisions in_

Canadian water management are made by govermments agencies and
politicians at all 1levels. Legislation, policy objective,
municipal official plans, strategic 1and use gquidelines, and
watershed plans are examples of decisions which affect water
management in Canada. K

The interaction between the goal-attaiment and
integrative systems resembles a symbiotic relationship. Local
intgr;es)‘ts desire higher economic growth, recreational
activities, .or other benefits derived from water resource
develomment projects. These Tlocal interests are likely to
)Spp‘port the politician who is responsible for obtaining the
project (White,199,58). Resource management agencies such as
conservation authorities play an_integral role in this
relationship (Figure 2.4) because they play a major role
(pivital position) in both the polity system and integrative
system.
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Govermment and public interests are exchanged in
interactions of power and influence (support) through
goverment field %eve]\ agencies. These institutions exist for
a variety of reasons. Most, however, justify their existence
through same specific fmct%aﬁ'which they perform or portion
of society they serve (Van Loon et al.,1981,588). Since
planing and resource management are primarily methods of goal
attaivment the water resource system is focused around the

rel at“ignship between public, political and agency interests.

)

Institutions and Planning

Mitchell (1975 and 1979) reviewed institutional
arrangement 1iterature and resource studies. He concluded that
there had been 1ittle consensus on the definition of
institutions and arrangements “befcause institutions are deeply
imbedded in history and tradition and reflect the complexity
of social and political institutions" (1979,281). Part of this

mroblen may also be attributed to the. pivital role these .

agencies play in the polity and integ'ativeﬁsystans {Figure
2.4). Policy studies have also been plagued with a lack of
clear definition according to Mitchell (1979,293). Another
reason for the lack of clarity in defining these terms is the

case study methodology utilized by researchers as the

-25-




Titerature r;eview implied in Chapter I. The case study
research approach wmakes comparison difficui% because of the
different techniques teo evaluate policy implementation and the
effectiveness of the institutiomal arrangement as Platt et al.
('1980,296) pointed ~out. Clearly, institutional arrangement
research can involve aspects of policy making and policy
implementation. Policy implementation is visible in studies
conducted and implemented by govermment agem:'if;’s.a The West

Ferris Study which will be outlined in Chapter 3 is an example

of flood plain management policy implementation. e T T T

e

Perhaps the mest comprehens i ve definition of institutions
and institutional arrangments has been provided by Craine

(1971,522).

*Institutions' and ‘institutional arrangements' (are
a) definable system of public decision-making, one
that includes specific organizational entities and
govermment jurisdictions, - but transforms the
conventional emphasis upon organizational structure,
per se. In addition to, being concerned with
component organizational  entities, the term
"institutions' suggests special attention to the
configuration of relationships:

(1) established by 1aw between individuals and
government ;

(2) involved in economic transactions among individuals
and groups;

{3) developed to articulate legal, financial, and
adninistrative relations among public agencies: and

(4) motivated by social-psychological stimuli
anong groups and individuals. !

...Thus institutional studies focus on the Tinkages
which tie authority and action centres together into

a public decision- making system which is responsive
to the enviromment within which it must operate.

This study Has indicated that ‘government legislation and

26~




policy statements, _and admini straﬁ ve arrangements for flood
plain management will be examined through the case st;:dy. The
key element in Craine's definition links institutions to the
planning process which is the method of analysis incorporated
in this research efforte The institutional arrangement is one
of the factors™ which enhances or’ éonstrains the planning
process, ~ the other factors being social, economic and
political. Due to the nature of resource management in Canada
the responsibility for flood plain management is divided
between several govermment agencies. Platt et al. (}980,26-31)
identified three types of fragmentation. These were:
vertically ) ‘
functionally between agencies at the same level; and

horizontally between goverrment units sharing the
same flood plain.

This study investigates these aspects of fragmentation but is

centred on the vertical relationship between the Ministry of

Natural Resources, North Bay Mattawa Conservation Authority,
and the City of North Bay. Specifically, the resource
management function of mediation (Mitchel1,1979,283) is
addresse& through the case study. Mediation or bargaining
between these government agencies would appear to be the
cornerstone _ upon which integrated comprehensive ‘resource

management is achieved. This is due to the fragnentation of

responsibility in Canadian resources management.

27-
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Major Water-Related Legislation in Canada and Ontario

TABLE 2.4

CANADA

Arctic Waters Pollution Prevention Act

Boundary Waters Treaty Act
Shipping Act
Canada Water Act
Environmental Contaminents Act
Fisheries Act
- Indian Act
International Rivers Improvement Act
National Parks Act
Navigable Waters Protection Act
Northersn Inland Waters Act
Ocean Dumping Control Act:

0i1 and Gas Production and Conservation Act

Regional Develepment Incentives Act
Terretorial Land Act

ONTARIO

Beach Protection Act
Beds of Yavigable Waters Act
Conservation Authorities Act

‘Brafnage Act

Environmental Assessment Act
Environmental Protection Act
Game and Fish Act
Lakes and Rivers Improvement Act
Mining Act

Ontario Planning and Development Act )

Ontario Water Resources Act
Petroleum Resources Act
Pits and Quarries Control Act
Pollution Abatement Incentives Act




»

TABLE 2.5
Water Resource Developmént Objectives

1

-

1. Maximum economic development
2. An equitable and fair distribution of income .
3. A physical environment whose quality is protected and enhanced

4, Regidnal development

{Environment Canada, 1976,9)
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The United Nations (1972,3) and Windstrand (1980, 108)
interpreted planing as consisting of four features; (1)
assessment of the future, (2) selection of objectives ad a
course of action to attain them, (3) problem solving, and (4)
matching resource develomment to meet resource needs. The
actions _ of assessing, selecting, problem solving, and
developing all imply or regire decisions to be made. Planning
can be considered a fom of decision-making which aims to
attain the optimal use of resources to meet short and long
tem societal needs through a “7systenati E' means of identifying

problems, marshalling facts, and preparing solutions seo that

-decisions may be more deliberate and consequent"

(Heﬂ ?rt ,1%?, 2?2) »
Planning is considered to have three Tewels of
hierarchy:

1) an operational Tevel such as project plans (West
Ferris Flood Plain Management Study)

2) a strategic level which identifies alternative methods

to achieve @als {a mmicipal 0fficial Plan, a
conservation authority watershed plan, or MNR
Strategic Land Use Plans);

3) a normative lewel which identifies general societal

goals and objectives of ten found in goverment
Tegislation and policy statements.

Policy making is used interchangably with normative planning
and, as such is part of the overall resource management or
decision - making process. This study examings operational
level  planing. The West Feris Study represents the
implementation of provincial flmd\ﬁﬁm management policy.
This policy 1is implemented through govermment agencies which

operate wder specific pieces of legislation.

-28-




The primary govermment agencies involved in the case
study are MNR {(Conservation Authorities Act), NBMCA
(Conservation Authorities Act) and City of North Bay (Planning
Act). Secondary govermment actors are the Federal Department
of Regional and Economic Expansion and the Ontario Ministry of
Housing, These agencies and the consulting fim which
conducted the West Ferris Flood Plain Management Study
represent  the institutional arrangement in the p]ann;ng
process. This research study examines the interaction between
the primary govermment agencies and the consulting fimm
contracted to do the West Ferris Study.

The major problem in planning according to Wengert
(1957,272) is who plans and to what end? Planning is conducted
by individuals who are not experts in any field of study, but
rather are generalists. Planning to what end questions whether
p"lan\ne]*s should be responsible for plan formul ation
exclusively or plan implementation as well. Unfortunately a
planning document which ignores implementation could likely be
classified in 2 of 3 categories identiffed by Wengert
(1957,272) - good, bad, or ineffective. Where this oversight
occurs, plans are frequently ignored and dgci sion-makers are
unable to assess the merits of the a1ten£uatives presented
(Booy,1968,132). Clearly, a planning docunent must make an
evaluation of alternatives for decision-makers. The decision
of whether to implement the plan is left up to politicians.
This wﬂ‘] solve the problem associated with planners planning
and impienerrting‘ The following is a six step general
planning :;lodei which will be used as a framework for

analysis. ‘
-29-
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The General Planning Ngdé‘l

Watershed plawning represents a mediun-to-long range
.approach to the solution of envirommental problems as well as
the promotion of economic growth (Envivonment Canada, 1976,
4). oOntario Ministry of Natural Resources Minister Alan Pope
(1983, 11) identified three levels of comprehensive basin
management planning activities. These were:

1) an integrated resource development plan based on

environmental, social, and economic develoment

objectives for the area; 2) basin water management

plan relating how overall water management can be

integrated into the existing objectives  for

forestry, mining, agriculture, manufacturing, and
other activities to maintain water quality:and
reduce flooding and erosion; and 3) a plan designed

to resolve a specific water management problem.

The West Ferris Study would be classified in the third
category. It was undertaken to examine methods of protecting
existing and future development from flooding (Northland
Engineering Ltd., 1979). .

In order to accomplish stated goals a plan must be

thoroughly inventoried, researched, evaluated, and implemented
”,

by competent individuals. It is vital that all plans completed

for or by any level of govermment are integrated into all

pertinent local, provincial, and federal planning documents.

The planning framework to allow planners to successfully

éomp]ete this difficult task must be structured to facilitate

-30-




the gathering of sufficient data which will be Qnalyzed to
form future forecasts, yet flexible enough to allow for leeway
if societal .needs should change. Public input, a vital
component throughout the entire process must be incorporated
into the regommended plan.

Several general planning models are available from which
the West Ferris;gtw_v planning process may be eva‘luafed
{Mitchell, lgilj; Booy, 1972;* Sewell, 1977; and Hindsl;fmd,
1980 to- name a few). Table 2.2 suggests a suitable design

adapted form these authors which would allow for the orderly ™

development of a watershed plan. The following sections will
briefly outline the activities which occur at each step of

this planing process.

1) Camni tment to‘ the Plan
A conmitment to the plan by all participants is the

initiating step of the process. This commitment would include
both moral and financial support for the duration of the
planning exercise. The moral support would indicate that all
participants recognize the need‘for -the p'la;, have established
gals ad objectives ad defined the study scope. The
financial support obtained prior to the inventory  and
assessment of data would serve as a visible sign of moral
support and indicate agreement by all regarding the study

objectives, schedules, and costs.

-31-
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TABLE 2.2
Six Step Planning Model

1) Commit.ment to the Plan

2) Inventory

3) Analyses and Forecasts

4) Selection of Candidate Programs

5) Candidate Plan Circulation, Review, and
Adoption -

,§) Plan Implementation and Evaluation
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A watershed technical advisory committee comprised of
politicians and experts in the fields of resource management
should be appointed by the general authority. This advisory
comiftee will enswre all segnents of the study design are
adequately completed.

2) Inventory

The collection of dataon past and present watershed ‘ [

conditions is the first operational step in the planing _ |
process. The crucial need h for this unbiased and accurate
inventory is the vital base for a successful management |
pro_granTThis information system consists of three components. f
These are: “

1) the scientific system that must deal with a “‘

wide range of physical, biological, economic, : i
and social data. ‘

2) the management information system that must deal with
financial, operational, and scheduling information, |
< and i
3) the public information system which is concerned with
the flow of information to the public, municipalities,
MNR, and other ministries (after Enviromment Canada,
1976b,67) .
The Conservation Authorities are primarily concerned with the
analysis ad sametimes the collection of hydrometeorological
data. The North Bay Mattawa Conservation Authority does not

operate any stations for this type of data collection. The

information for the West Ferris Study was provided by the

Atmos pheric Envi roment Service of Enviromment Canada.

B L



An accurate data base is essential for modelling and
resource management decisions. Rechard (1972,98) indicated
that snowfall measurements in the western United States were
not adequate or accurate enough for many management decisions.
Peter Grmiewski MNR Supervisor, Streanflow Forecast Centre,
suggested that the quality of information provided by the
Atmospheric Enviromment Service is quite gooH although the
length of record and density of the network can be problem
areas (interview February, 1983).

Communication between all participants and the
adninistration for the study is accomplished through the
management information systen. This system ensures that the
authority is kept up dated on the progress of the ;ﬂan_ The
authority then disseminates this information to the public,
mwmicipality, MNR, and other agencies. Reqlar me;ati\'ngs and
progress reports between the advisory committee, cdnsultant,
MNR, and municipality should facilitate this. A reporting
systen should be outlined in the Terms of Reference. In a
project such as #Khe West Fa-r;is Study the public should be
kept informed about the progress through reqular  news

releases .




&

3) Analyses and Forecasts

Once the inventory of data has been completed, estimates
of future 1land reguirements and watershed conditions must be
made. The accuracy of forecasts is a function of the personnel

\/

and the amount of money allocated to J:hg\groject/ bt
sufficient funds are available, detailed computer an;Iyses are
preferable over 'in office’ manual analyses. Inaccuracies in
forecasts may result in the proposal of unneeded projects or
the omission of necessary projects. In flood plain studies
inaccuracies would result in the over or under estimation of
the flood plain. A document detailing all analyses should be

forwarded to the technical advisory committee for their

approval .

' 4) Selection of Candidate Programs

Based on the analyses and forecasts approved by the
tgchn‘icai advisory‘committee, candidate programs for the plan
shk)uid be selected. These programs represent the total range
of alternatives available to solve present and future
management problems. Each sol ution should be thoroughly
evaluated based on the following criteria:

1) engineering and technical feasability

2) envirommental impact
3) financial and economic feasability -

4) legality “ i
5) public acceptab1hty. .
” (United Nations, 1972, 6)

i -

While cr‘;tem& 1-4 involve no public participation, public
acceptance of the management proposals is essential to obtain

successful pi*an implementation.

-35.




5) Candidate Plan Circulation, Review and Plan Adoption

Prior to plan approval by the general authority the plan
should be circulated to the municipality, MNR, and interested
govermment agencies for comment. The plan should also be open
for public scrutiny. This step represents bargaining between
governnent agencies and public interest groups to achiege the
most successful program. Once the authority was satisified the

planning document was complete it would be endorsed by MNR,

the mmicipality, and the general authority.

6) Plan Implementation and Evaluation

The decision of whether to implenent the plan should be
left up to the politicians responsible for plan initiation and
implementation. The plan should outline who is responsible
for which aspects of the recommended program and set a
schedule for project deadlines and identify necessary
secondary planning reports which should be conducted. A
recommended flood plain management progran might include
dyking, the construction of dams, or land aquisition. A review
and evaluation of the plan éhou?d take place to ensure the
project  has fulfilled the objectives of the plan. IF
obhjectives have not been met, several westions must be
raised. Should changes be made in the goals and objectives of
future projects so these may be more realistically achieved?
Are the analyses and forecasts correct? Was the planning
franework adgquate to achieve the schedules, costs, and

objectives identified in the terms of reference?

"
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Watershed plamning is a time consuming and costly
process. To reap the benefits of the investment, this type of
systematic approach is necessary in order to wnderstand all
aspects of the watershed and their inter-relationships. If
properly approached, an integrated - comprehensive plan can
save puiﬂic money and inconvenience over«‘the Tong term and
maintain, if not improve, the quality of 1ife.

This br‘igf and general discussion of watershed planning
is t,hé framework from which the strengths and weaknesses of
the West Ferris Study may be examined. Prior to introciucing
the backgromd material to West Ferris (Chapter III) the
following discussion examines resource institutions and the

resource management process.

~—— Hater Management Institutions and ﬁlanning‘

The following is a brief Titerature survey pertaining to
project delays and institutional arangements. A survey of

American flood plain management systems concluded that the

. fundamental weakness was  the Tlack of co-ordination between

inter ad intra - govermment agencies (Platt et al.,1980,26).

A lack of co-operation and conflict between water management

'agencis in Migsissippi has resulted in *fragmentation,
)

duplication, and redundancy in the plamning, promotion, and

development of water wo?ects (Willians and Coutes,1972,71).
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Institutional arrangements for irrigation revealed that
conflict most of ten occurs during drougjrt whend the demands for
water are the greatest anq the availability scarcest. While
ctimate may- mf'luencg the occurrence of pnf]rds,
‘adninistrative practices wére found to be the most important
factor (uindstrmd,ISGO,lliO)‘ A detailed case study of a water
projects in the United States suggested that current
1eg1 slation was inadequate to accomplish many of the resource
management objectives deemed important by individuals in

society. Parks ad Monk (1972,3) identified three types of

B gohﬂict areas with: (1) private versus public water users,

(2) agricultural versus recreational water users, and (3)
current versus future water users. This last  problem

Cillustrates the difficulties associated with defining the

"~ equitable use of a water resource. This problem is compounded

if the institutional arrangement for managing resources is
meffectwe.. 1

A report prepared for the United States Water Resources
Council (now defmcé). reviewed the factoﬁ responsible for
detays in water projects. "Institutional issues séen to be the
governing forces in the water resource develomment process”
(Galloway March 1983,3).

Clearly, this brief ‘Iite‘ratur‘e» review indicates that
adninistrative conflicts, project delay, and poor project
implementation can result from an inadequate institutional
arangment. The study of- institutional arrar_:gements and
management strategies is important if water planning is to be

more effecti've as indicated by this brief Titerature survey.

-38- .
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White (1956,16) identified four tyes of institutional
approaches that have been employed to manage water\ r:jeéources
(Table 2.3). Although White utilized this framework| in his
examination of river ﬁsin commissions, the approach ‘to water
resource management under each type of institution wﬂ{ be the
focus of the following discussion. | |

i
!

Multiple purpose storage reserwirs have been fumly

Uestat:ﬂisl'lad as a management strategy by the Us Cerps of

Engineers (White,1957,162) . Reservoir- water is used for a
combinatmn of power develoment , irrigation, flopd contro]
pol‘lutwn ditution, Tow flow augmentation, nav19$tion, and
water supply; all important water uses 1dent1f1Ld1n Table
2.1. The shortoomings of this management strategy are
11’lustrated in the maagement of reservoirs durit{g the 1974

h

flood on the Grand River. .

f

In contrast to the first §tr§tegy, land and& water

management represents a non-structural approach to river basin-

‘mmagemmt.“l’his approach gained popularity in wéstern}j‘ Europe

and the United States during the 19th century when foresters
pressured the governneﬁts to acquire forest Tand. Vegétat*ion,

paricularily forests, can influence runoff ‘characteﬁjstics
(Gregory and Walling,1976) ﬁ
The removal of vegetation from a forested area ol
can  lower the infiltration capacity enough td
‘generate Targe amomts of storm runoff where the»‘
previous runoff process was a slow subsurface
percolation. ... Such increases can be very damaging‘
and costly on a Tocal scale (referring to increased
flooding damages) (Dune and Leopold,1978, 255-256)

-39-




TABLE 2.3

- Types of Water Resource Institutions

1) Multiple purpose storage
2) Land and Water Management
3) Comprehensive Regional Development

4) Unified basin wide administration

[

- (White,1957,161)

1



Properly plamed lad use would reduwce vrunoff, flooding,
erosion, and increase infiltration, stream base flow and water
quality without costly engineering works such as multiple
purpose reservoirs, Usually land managemént programs are
recommended in  conjunction  with  engineering  works.
Ref orestation, erosion control, bank stabilization, and
wetland management are common types of programs initiated by a
1&d and water management agency.

The Hoover D am Project and same projects conducted by the
Jennessee Valley Aﬁthority resulted in the 1r;creaseq economic
well being of 1ocal residents as measured by per capita
income, diversificatipn of /industry and agriculture, and
stability of emploment. Sh{te (1957,174) stated  these
regional ;ffects were "1ntimatéo°but'ii6i planned, then enjoyed
but not managed;" Canprehensive regional developnent projects
such as these, initiated by the third type of mm‘“\gemmt
approach (Table 2.3), were selected based entirely “I:de‘ the
primary benefits of flood oovn‘tm‘li navigation, or power
production, rather than the secondary benefits whicﬁ would
change the quality of life for local residents. Marshall
(1957,245) identif ted primary or direct benefits as those
arising directly from projects and secondary benefits as
“values added over and above the value of immediate products
or services of the project stemming from or induced by the
project.” Often howewr, it is difficult to accurately predict

-41-
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the secondary effects of water resource projects on the

quality of life. meerg;im regional development agencies

{'desire to increase the economic well-being of local residents
through water resource develoment. %
The fourth management approach to water resouwrces is

through basin wide adninistration. On a river basin scale one

institution would deal with all water and associated resource
problems. The Tennessee Valley Authority is a American
example of this type of institution.

There are two schools of thought then in regards to the
institutional arangement for water management . The first is
same combination of the approaches 1, 2, or 3 (Table 2.3).
Each agency would be responsible for one aspect of water
management . The second is the single multi -~ functional, or
wnified. basin administration approach. This institutional
arrangement would have one agency responsible for all aspects
of witer management.

Ingran (1973,10) asserted that wunified basin wide
ma:a;ement has been disappointing due to political constraints
imposed on it. Successful unified adninistration must: 1) fit
into the existing institutional/political ‘franenork; 2)
recognize the need for one; and 3) overcome political inertia
and obtain support from intergst groups (private and public)

in the region.
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McMillan (1976,46) advocated that single Ffunction

management bodies responsible for water suppiy,‘ or water
quality, or fisheries were preferred over unified multipurpose
agencies. Vote-trading by representatives of a unified body
may, according to him, "lead to suboptimal social decisions”.
Single function management agencies would be forced to work
together and the bargaining between these agencies would
achieve programs® of maximum benefit to society a::cording to
MacMillan (1976). Mitchell (1980,94-95) also suggested that
the Tennessee Valley Authority not be copied as a
multifunctional unified adninistration. Instead, he maintained
that there must be better wnderstanding of land and water
managemenf policies anong  researchers, planners,  and
decision-makers in order to better manage resources.

Platt et al. (1980,26) and Windstrand (1980,140)
indicated that administrative conflicts, project delay, and
poor project implementation can result from an inadequate
institutional arrangemént. Adwinistrative conflicts however
may be beneficial according to Ingram (1973,10) and MacMillan
(1976,46) in having a planning agency consider a wider range
of alternative solutions. This should lead to a better  plan.
Thus the problem 1is to maximize effectiveness and minimize
unnecessary delays. This research study examines methods of
minimizing conservation authority study delays without
affecting plan quality, Since water planning in Canada is
fraguented between seVgral gavernment agencies this increased
efficiency must be obtained through more effective

communication between participants in the present
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institutional arrangement.
1 Mitchell and Gardner (1983, 2-3) summarized the problem of
which institutional arrangement would provide for the most

ef fective management as follows:

The overriding  question  (of  institutional
| arrangement research) becomes how to coordinate the
‘ nunerous interests and agencies which have a role to

play. In this regard, Parker and Penning-Roswell
(1980,19) have identified the tradeoffs which are
involved. ...First, there is pressure for Tewer but
1  larger organizations responsible for many or all
; water functions. Such organizations aim to minimize
! conflicts between functions and maximize  the
potential for multipurpose use of water and
ﬁ economies of scale. However, the fewer and the
‘ Targer the water plawning organizations the greater
the potential for inflexibility and the Tless the
public is  protected from  the excessive
concentrations of econamic and political power. Here
arises the second pressure which is for greater
local accountability of the water planning system,
to ensure effective satisfaction of local needs and
specialist agencies to promote particular function
areas. ... Debate on the merits of the different
approaches will be endless since there is no perfect
solution  which maximises all aspects of
effectiveness yet is sufficiently flexible to
| accommodate the shifting expectations of water
g planning ....

‘%:;Since there is fragnentation of responsibility for resource

| . management in Canada the unified basin adninistration would

1ikely meet with the greatest resistance as a solution to

| avoid project delays. Mitchell and Gardner (1983,2-3) have

indicated that the answer to which institutional approach will

provide the mbst effective management is really a question of

local accountability versus efficiency in the planning and

*imp‘lementatioﬁ process., The type of resource agency will be

greatly influenced by the water managemenf function an agency

is responsible for. The resource management approach will also 7

| be dictated by the societal goal (Tablg 2.5) the agency is\ﬂ\/zﬁ” y

achieve,

L AR
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[t is possible to match in matrix form the water
management agency to the water resource approach. Figure 2.5
demonstrates this concept. The correlation of institution to

approach can be conducted at a normative level, utilizing

r_go{ls and objectives identified in 1legislation and policy

statements; at a strategic level using official and secondary
plans; and at an operational level, through the analysis of
past and present programs and projects. This matrix will aid
in analyzing the cause of the delay in the West Ferris Study.
i
Institutional Arrangement for Water Resource Planning
in Canada: An Overview

Mémon (1970,154-155) believed a lack of co-ordination and
definition had plagued the water resources field in Ontario
for years. This is in part due to the fragmentation in
responsibility for the planning and management of water
resources between federal, provincial, regional, and municipal
govermments. Which department will be the *lead agency' will
depend on a " process of interdepartmental bargaining, cabinet

decisions, and on the political influence of each department's
clientele' (Van Loon et al.,1981,588). The provinces are able

to manage and authorize developments, license uses, regulate

flows, and levy fees on water resources since they own them.
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The provinces also have jurisdiction over water empowering

them to Tlegislate over the uses of water. The municipalities

are under provincial jurisdiction and are responsible for
aspects of water sﬁpp] y and waste treatment (Enviromment
Canada,1976,1). The federal govermment has legislative
jurisdiction  over  commercial navigation and fisheries
(Reynolds et al.,1974,251).

The federal govermment also has certain general

powers to legislate for peace, order, and good

govermment, - and numerous matters of  national

importance ... which can influence water development

both directly and indirectly  (Enviromment

Canada,1976,1).
A1l Tlevels of ‘governnent have passed Tlegislation and
established agencies to adnfﬁ?:ter and/or enforce them. Table
2.4 identifies major water related legislation in Canada and
in Ontario. This 1legislation provides the base from which
comprehensive water resource management in Canada is achieved.
Camprehensive water resource management in Canada by
definition is a co-operative effort by all levels of
government (Quinn,1977,229). Water  management research on
institutional arrangements in Canada musf focus on  the
vertical, functional, and horizontal institutional
relationships (Platt et al., 1980,26~28).

Four generall y Ba;cepted objectives of water resource

development in Canada are found in Table 2.5, These objectives

play an important role in determining the approach of agency

- strategy and programs (Table 2.3).
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TABLE 2.4

Major Water-Related Legislation in Canada and Ontario

CANADA

Arctic Waters Pollution Prevention Act
Boundary Waters Treaty Act
Shipping Act
Canada Water Act
Environmental Contaminents Act
Fisheries Act
Indian Act
International Rivers Improvement Act
National Parks Act
Navigable Waters Protection Act
Northern Inland MWaters Act
pcean Dumping Control Act

0il1 and Gas Prgduction and Conservation Act

Regional-Uevelepment [ncentives Act
Terretorial Land Act

ONTARIO

Beach Protection Act
Beds of Navigable Waters Act
Conservation Authorities Act

Drainage Act

Environmental Assessment Act
‘Environmental Protection Act
Game and Fish Act
Lakes and Rivers Improvement Act
Mining Act
Ontario Planning and Development Act
Ontario Water Resources Act
Petroleum Resources Act
Pits and Quarries Control Act
Pollution Abatement Incentives Act




“

TABLE 2.5

Water Resource Development Objectives

1. Maximum economic develapment

* 2. An equitable and fair distribution of income

3. A physical environment whose quality is protected and enhanced |

4, Regional development

{Environment Canada, 1976,9)




Since water underlies so many activities in society
(Table 2.1), it has a role to play in achieving, and
is affected by the objectives set by goverment (the
polity system Figure 2.4) Owverall societal goals
quide the planner throughout the planning exercise,
and have a profound impact on resource management
decisions (Enviromment Canada,1976,8-9).

Project objectives, which are related to resource objectives,
will also affect the method of alternative solution evaluation

employed in operational studies such as the West Ferris Study.

~Societal goals set in the polity system provide the ground
“rules for project planning by the resource field agency in the

integrative system (Figure 2.4).

Flood plain management is important in the achievement of

“societal resource objectives. Jackson (1977,290,305-306)

stated:

lake and reservoir shorelines and other ripariam
interfaces are important water resources, and their
planning and management are key issues today. As
riparian interfaces of land and water, shorelines
play an important role in the economy and lifestyles

most societies. .,. Shorelines must be planned
and managed as a biophysical system.

In managing flood plains as a biophysical system it is
important to note that these areas have historically been and
continwe to be attractive areas for develoment
(Bruce,1976,9) .

~

Prior to examining flood plain management in Ontario the
concept of river basin planning will be developed. It has been
revealed that water resources play an important role in our

society, and all levels of govermment are responsiblie for same
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aspect of water management. An historical overview of the
river basin planning concept.will present a better perspective
from which flood plain management prograns administered by

Ontario conservation authorities may be reviewed. -

History of River Basin Planning in Ontario )
Conservation Authorities - .

The watershed planning concept was initiated by the

United States conservation movement at the turn of the 20th | ‘
century. President Roosevelt’'s speech to the 1908 Governors'
Conference expressed a fear of resource exhaustion, which was
shared by conservationi sts. As well, he presented a possible
solution.

We come together now because of the enormous
consunption of these resowces, and the threat of
immenent exhaustion of same of them due to reckless.
and wasteful use once more calls for common effort,
common action. (It is believed) water resources
could be conserved best if waterworks were made
multipurpose{and planned and correlated on a river i ‘
basin scale (Teclaff,1967,2).

Early river basin planning focused exclusively on water
resources, however by 1929 river basin planning was accepted
as a method to develop all natural resouwrces in order to
stimulate employnent during the depression. The Tennessee

Valley Authority formed in 1938 is a prime example of such a,

watershed agency responsible for resource conservation and
develomment intended to assist in regional economic growth.
The Muskingham Concervance District (1932) in Ohio managed the
natwal resources of much smaller watersheds on a multiple

purpose basis.




Wengert (1957,267-268) attributed the appeal of river
Fad -

basin agencies as the integr*ated developnmt_of all resources.
L

"Watersheds are seen as an organic whole, therefore it is a

1ogi cal basis for economic development ... ." Teclaff-

(1967,10-13) arqued that water is the only unifying force in
river basin management. Few rivers have ‘reguiar 0utl1‘nes and
of ten twmes they are diff:cult to diseern, however this type
of mmagement agency has proven mpu]ar in the United States
and Canada. An -early example of Camadian water resource
planning was the Grand River Conservation Camission (1936).
The primary force behind water resource cons“a*vation in Canada
was to find employment for war veterans. A sub-committee of
the federal govermment's Advisory Camtittee on Reconstruction
(1941), the Conservation and Development of Natural Resources

-

Commi ttee,

considered the policy and progamne < appropriate to
the most effective conservation and maximun future
development of natural resources (Richardson,
F» 1974 14).

Res our ce development and conservation were seem as a viable
means of providing jobs for war veterans. o
Conservationists attending the Guelph Conference  on
Conservation (191) recommended an investigation be conducted
of the Ganaraska watershed to examine soil, water, ugild]ife,
and 1and resouwrce problems. The second reoonmmdation from

this study stated that:

Sy
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. legislation be enacted commmng the best features
of the Grand River Conservation Commission, and the
Muskingham Watershed Concervancy District, Ohio, _so
that mwnicipalities in any part of Ontamo may

undert ake a- similar - conservation program
(Richardson, 1974,18).- N : ‘

This recommendation was acted upon by the Ontario Par;]iauent
in _1946 when the Conservation Authorities Act was passed. _
-The formation of the conservation author'ihes was ol
influenced by three factors:

1) The Tennessee Valley Authority as an example of
—regional resource planning for  economic

2) The Muskingham Concervancy District and the Ohio - |
Concervancy Code which promoted local initiative in (\ :
the use and control of water. _ '

3) The emphasis in Amemca on the watershed

management unit, the need for upstream land and

water management and local initiative on small and

mediun sized watersheds (Memon,1970,29). , ‘
Memon (1970), Wood (1972), Richardson (1974) and Veale (1979) ;
identified flood plain management and the provision of jobs f
for World War II veterans as major purposes behind the passage '

i | S -

the Ontario Conservation Authorities Act. Structural
adjustments to flooding.such as dam and dyke construction l
would create emplowment for these veterans and reduce the
flood hazard.

The Conservation Authorities Act had three Xbasic

concepts: : }




1) Local initiative - an authority could only -be
formed at the reguest of the local people. Local
mmicipalities would financially Support the
operation of the authority.

2) Cost sharing - originally projects were financed
jointly by the province and local govermments on a -
=50/50 basis. - '

3) Watershed jurisdiction - to better manage flood
and erosion probliems (Richardson,1974,x).

The Tocal authorities' programs were co-ordinated by the
Conservation Authorities Branch (CAB). The CAB was | also
responsible for providing technical advice, and the processing
of provincial grants and approvals (Wood,1972,34). The CAB is
presently under the administration of the Ministry of Natural
Resources. It is now known as the Conservation Authorities and
Water Management Branch. |

The CAB would also conduct a survey of a watershed
patterned after the Ganaraska Survey, once an authority was
formed, to provide program quidance (Richardson,1974,26-27).
These studies enphasizé:f?%bonic erosion areas where good
conservation management practices could be used. This  report’
also served as a long term plan since “authorities were not
equipped to undertake the investigations necessary to indicate
what and where work should be done" (Veale, 1979,61). The
Conservation Report advocated wise land use' maagement to
improve Watér‘ resources, specifically to reduce the flood and
erosion hazard.  The early histor;y of the formation of
conservation authorities was to provide jobs for war veteras

and promote flood plain management.




A new attitude towards the enviromment developed after

the Resources for Tomorrow Conference (1961) (Veale,

1979,205). The Conference "represented a shift dway from the

the control of resources to maximize economic gain to the
management of resources according to ecological principles.
{Veale,1979,205). This shift was towards a comprehensive and
co-ordinated approach to ensure the wise use of renewable

natural resources. In contrast, Quinn (1977,230) expressed the

_theme of the conference as:

concerned not with resources alone but with
resources in relation to capital and labour and our
complex of institutions as they all, in turn, relate
to the objectives of growth ... . We must be able to
turn resources into [income and employment
opportunities.

Quinn contended that the conference was to promote a better
interaction between conservationists and promoters of economic

growth. The type of resource management agency which advocates

‘ this type of approach is the comprehensive regional (

. &
development agency (Table 2.3). At this time conservation

authorities continued to emphasize the land and water
management a;:-proach in their programs.

White (1969,101) believed water management institutions
were adopting a more complex strategy which considered a wider
range of solutions to solve resource problems. The emphasis of
this ‘regionally integrated' approach on the part of
qovermment agencies shifted from “construction to scientific
probing, and from long - term commitment to short - term

flexibility" (White,1969,123).
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To sumarize the general resource objectives (Table 2.5)
of authorities could be considered as primarily the provision
of a physical enviroment where qua‘lity'is protected and
enhanced. Through the construction of dams ad dykes a
secondary objective was to provide for an equitable and fair

distribution of income.

[l

Flood Plain Management - General

E“F‘lood losses may be defined as the destruction or
impaimment, ‘par-tial o or.«m)lel;e,J of the value of éoods or
services, or §f health, resulting fron the action of flood
waters ad Khe silt ad debris they carry* (Hoyt and
ngbim?1%4,1\\977). Flood plain management reduces the losses
caused by f1ooding. Murphy (1958,3) noted development type and
location on the flood plain were the prima'y,,cau;&s of flood
1ossés. Develoments on flood plains displace water storage
areas during a flood. Since the storage wvolume is reduced,
water lewels ad theidanage potential rise. Water infiltration
rates may be deweaﬁed, expediting flow rates especially where
floodwaters flow over impermeable surfaces such as pavement.
Channel constrictions, such as bridges, and the failure of
upstream structures also significantly increase the potential

for flood damage,
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Bruce (1976, 9) foud the following factors contributed to

flood plain development:

1) It is frequently the last remaining or most

easilydeveloped land in a municipality.

2) Dewlopers, municipal govermments and house

. uyers ae not aware of the flood hazard of such

areas because large floods occur infrequently.

3) Even when the hazard is known, experience has
shown that the prospect of short-term gains through
exploiting f1ood-vunerable land prompts developers

to exert pressure on local and municipal goverment
on £lood vulnerable land.

4) The mobility of the Canadian population is likely

to mean that a hich percentage of the population is
not failia with Tocal flood possibilities.

Flood plain management reduces flood losses of existing

develogment and proposed develogments through a combination of

1and and water management . White (1975) identified seven

major adjustments used to cope with floodi ng:

1) control ad protection works,
¢

2) floodproofing buildings and their contents,

3) forecasting and warning systems,

4) 1and use management, including land mawagem'ent

and treatment upstream, B

5) flood inswrance,
6) relief ad rehabilitation services, and
7) do nothing.

B e i ad

TR RS _PT - i




Table 2.6 outlines possible flood plain management projects
initiated by individuals, comunities, or basins to reduce the
flood hazard. In part, 1and use management (Table 2.6) refers
to local, regional, provincial andvfedera] land use planning
including acquiring and regulating the use of flood prone
areas. White (1975,xviii) believed:
flood plain Tand use regulation may be the single
adjustment most likely to reduce flood Tosses.
Structural measures, flood warning systens and flood
proofing will be of 1ittle value if the reduction in
damages that they 1ikely accomplish is more than
offset by new damage potential in the flood plains.
‘Land use regulation can  be particularly effective in
minimi zing the flood hazard of proposed developnents::
"Reliance is seldom ‘pl aced on only one type of adjustment, aﬁd
usually several types are applied depending on the nature and
magnitude of the flood hazard® (Sewell,1965,37). Lad use
regulation is a long term solution to reducing a flood hazard
while structural adjustments will immediately reduce the f1ocod
hazard. Therefore, successful flood plain management will
include a mix of land use regulation and = structural

adjustments or contingency planning.

Flood Plain Management in Ontario. - The Legislation

Six provincial ministries, Ontario Hydro, as well as

several federal agencies and ministries adninister various

.




TABLE 2.6
Flood Adjustments
1. Control and protection works

a) dam

b) levee

¢) channel .improvements

d) land treatment upstream
e) emergency flood control

2, Flood proofing

a) permanent
b) contingent
¢) emergency

3.Forecasting and warning systems
a) emergency preparedness plans
4. Land use management

a) flood plain development policies and
plans
b) r?developmnt and renewal policies and
plans
¢) encroachment lines/cut and fill lines
d) zoning ordinances .
e) subdivision regulations
f) building codes
g) sanitary and well codes

5. Insurance
a) emergency and regular programs
6. Relief and rehabilitation
a) grants
b) loans
c) tax deductions {
d) feeding and sheltering of flood victims

7. Do nothing

a) individual must bear own losses

(White,1975,8)
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aspects of water resource management in Ontario (Dillon and
MacClaren,1976,34).- The participants involved in the West
Ferris Flood Plain Management Study are the Federal Department
of Regional and Economic Expansion, the Ontario Ministry of
Natural Resources, the North Bay Mattawa  Conservation
Authority, and the‘ Corporation of the City of North Bay. A
brief summary of the most Nimportarvit legislative acts

pertaining to the case study is given below.

The Regional Development and Incentives Act

Bfiefly, the Regional Development and Incentives Act
(1969) was established to reduce economic disparities in
Canada (Phidd,1974). The Department of Regional and Economic
Expandion (DREE) provides funds for land and water development
and' for economic growth. A‘ltho’ugt this program ds sponsored
at the federal Jlevel, hal“f the funds are obtained fram the
benef itting province on a project by project basis. The City
of North Bay obtained a DREE grant in 1978 to service and to

improve storm drainage in a proposed industrial park in West

Fervis.

The Planning Act

The Plamning Act administered by the Ministry of
Mwicipal Affairs and Housing, is the most important planning
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statute . in Ontario (Estrin and Swaigen,1978,352). This
v
Ministry is responsible for land use plaming; however,
mnicipalities do most of the actual planning. The Planning
Act allows municipalities to control the nature and location
of develogment within their jurisdiction, subject to the
approval of the Ministry.
Since the Ministry of Municipal Affairs and Housing
is in a position to approve all municipal official
plans and plans of subdivisions as well as the
review of zoning by-laws and local decisions on
consent applications, it is automatically in a
position to influence the nature of the various
municipal planning policies that apply in these
areas (Dillon and MacClaren,1976,40-41).
An official plan is defined as:
a progran and policy covering a planing area
designated to secure the health, safety, convenience
or welfare of the inhabitants of the area (R.S.0.
1970, c.349, s.1(h)).
Zoning by-laws indicate what may or may not be done with land

and as such, indicate the future use of a area. A zoning

by-1av must conform to the programs and policies identified in .

an official plan. Through the official plan and zoning by-law,
a ‘municipality can incorporate flood plain  management
practices into plaming policies and requlations (Dillon and
MacClaren,1976,41) .

Conservation Authorities, through flood plain mapping,

contribute’ significantly to the creation of appropriate urban

land use regulations for flood plain areas. This information

can be incorporated by municipalities into the official plan

“and zoning by-law. Studies conducted by the NBMCA, including

the West Ferris Flood Plain Management Study, will provide
this information to the City of North Bay.
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A nunber of provincial ministries contribute to the
develoment of official plans and zoning by-laws. The MNR
provides much of the technical expertise for the Ministry of
Municipal Affairs and Housing during the approval process. The
MNR and the Jocal conservation authority ensure flood plain

policies contained in the official plan and/or zoning by-law

 adhere to provincial policy. Should objections to an official

plan or 2oning by-law arise during the approval process it may
be referred to the Ontario Municipal Board (OMB). |
The OMB is a tribunal appointed by the .provincial

cabinet

to hear and determine all questions of Taw or fact
..o brought before it for such purposes as give
directions, make orders, rules and regulations
(R.S.0. 1970, c.343, s.36(a)).

It can often review decisions of a municipal council to ensure

"they constitute and conform to provincial policies. Any zoning

by-law passed by a municipal council must receive OMB approval
before it takes effect (R.S.0. 1970, c.349, 5.35(9)). The OMB
also hears individuals objection(s) to any official plan,

zoning by-law or amendment.

The Conservation Authorities Act

Under the Conservativon Authorities Act municipalities
sharing dne or more watersheds may form a conservation
authority. The objectives of an authority outlined in the Act

ae to: "

————




establish and undertake, in the area over which it
has’ jurisdiction, a progran designed to further the

conservation, restoration, development and
management of natural resources (R.S.0.,1970,
¢.78,5.19}).

Section 27 of  the Act empowers the authority to make

regqulations prohibitting the developl;elt and dumping of fill

in flood plains. These regulations must receive provincial
goverment apprbvai prior té being enforced. Development in
tde flood plain must, therefore, adhere to any conservation
authority regnatipns and any apph‘cab‘l‘vg municipal zoning
requirements (Dillon and MacCl;ren, 1976,38).  Conservation
authorities are {“6150 responsible for information collecting

and reporting under Section 20 of the Act. The broad

| legislative mandate of the Conservation Authorities Act allows

mnicipalities to develop programs and priorities which
reflect "local resowrce management concerns and to respond to
specific conservation and resowrce management needs on an

individual watershed basis® (MNR, April 1979,7).

The Ministry of Natural Resources

The Department of Regional and Economic Expansion, the
mnicipality, the Ministry of Municipal Affairs and Housing
and the Tocal conservation authority are required th;‘oud\
Tegislation to be ir;vnived in flood plain management. The
Ministry of Natwral Resources is also involved in f]ood plain
management through the Lakes and Rivers Improv;n;ant Act, and
enforcin the provisioﬁs of the Navigable Waters Act howewer
this is of secondary importance in the case study to be
presented.
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The Conservation Authorities Branch is responsible for
establishing policy quideline for all conservation authorities

and the maintenance of effective communication between other

provi nci‘ai agencies. The CAB provides hydrologic and hydraulic

advice to authorities and operates a hydranetéorological

forecasting centre to co-ordinate flood warning systems in the

province, Program review and approval for authority programs
is issued from the Regional MNR office. Sudbury is the
location of this office for the NBMCA. Technical review,
financial statements, and technical assistance are provided
through the Regional Conservation  Authorities  Program
Supervisor (R.C.A.P.S.). The District MNR offices and local

conservation authorities share responsibitity for many aspects
of municipal planning concerns such as reviewing development
proposals. Cooperationn between these. agencies is essential

for effectiyp policy implementation (MNR, April 1979,15).

!
[

On;:a'io Flood Plain Management Policy

Prior to the mid 1970‘5 the MNR and conservation authority
policy was to prevent all development an the flood plain. The
application of this policy was difficult in areas where the
flood plain encompassed much of the urban area. Strict

enforcement of this policy would severely restrict community
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growth. Mwunicipalities and the Ministry of Municipal Affairs
and Housing were continually going before the OMB fﬁr ruling
to allow flood plain development | according to MNR Nipissing
District Planer Bill Andrews. Municipalities were concerned
that areas defined as 'flood plain' wnder existing
criteria were too large and policies which regulated
develoment in those area of the flood plain which
could expect only shallow flooding have become
economically unjustifiable (Dillon and MacClaren,
i 1977,1).
Same municipalities felt more flexibility was required in
applying flood plain policy, particularly 1and use requlation,
" | in order to recognize unique Tlocal situations. Dillon ad
| - MacClaren consu]tim%finns were contracted by the Ministries
Cof Housing and Natural?esources to evaluate existing flood
| plain management policy and to recommend a rationalization of
| flood plain management programs to MNR. This policy would be a
,‘ cabinet policy if adopted thereby awoiding the continual
conflict between MNR and local authorities with MOH and
municipalities.
The objectives of flood plain management in Ontario are:
1) to prevent loss of life
2) to minimize property dan’age and social disruption
3) to encourage a co-ordinated approach to the use
of land and management of water (Dillon and
MacClaren, 1976,31). |
The laid' use mmammént techniques which were the basic
recommendations of this policy evaluation have recently been
.. introduced to the NBMCA. These concepts will be utilized in
municipal official plans, zoning by-laws, -and authority

| ™Rulations. The zoning concepts are:

-
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one zone
two z0ne, floodway - flood fringe
speci aj policy area

developnent constraint.

One Zone Concept S

" The flood plain is defined, in North Bay, as the Timmins
Regional Flood or the 100 year flood, which ever is greater.
Under this policy no develomment is permitted within the flood
plain. This is the former policy of the MNR and conservation
authority regarding fiood plain develomment.

Two Zone Concept, Floodway - Flood Fringe

This is one of two exceptions to the previously noted

basic flood plain policy. In this approach to f}ooq plain | i
management, the flood plain has two components (Fiqure 2.6). S
The flood fringe is the area between the regional flood 1ine
and the 100 year flood 1ine. The floodway is located between o
the 100 year floodlines. No development is permitted within
the floodway; however, develoment is permitted hvn'thiri the
flood fring conditior;a] upon the floodproofing of all new
structwes to the regional flood be filled so as to reduce its
aea and, | thus, the ability to contain the regulatory flood.
Before develomment is permitted in the flood fringe several
hwdraulic, hydrologic, and sociceconomic factors must be

considered. These are listed in Appenéi‘x ‘At

-66-



{ AGURE 2.6 X

b

>

THE TWO ZONE FLOODWAY-FLOOD FRINGE CONCEPT

Existing Flood Plain - —

\ ' " Flood Level Under
i

Natural Conditions

~Fringe AR - Floodway - Fringe

Flood Level Under Planned Development

Natural Conditions and htl increases Potential

\ ) Flood Level -

l ‘ o (Dilon and Maclasen, 1976. 721

rp——

5 o e e .
= N R o segmmn o o oaeas - .

g

-




~-%

-

i3

Special Policy Areas (SPA)

This is the second exception to the basic flood plain
policy. Historically, the develomment of many villages, towns,
and cities in Omtario has b“een situated on the flood plain
(Dillon ad MacClaren, 1976,7). The wnt;nted viability of
these centres depends on a reasonable approach to flood plain
management. The concept. of Special Policy Areas (SPA) has been
adopted by the province to provide this flexibility. |

~ In situations where the two zone concept is either
wsuitable, or the frir@ area is too small or non-existant,
and no other alternatives exist, a municipal cowncil may
considgr allowing flood plain develogment to maintain
community viability. It must be stressed however, that SPA
designation will only be appro;ied in exceptional
circunstances. The SPA will proceed with an approved amendnent
to  the Official Plan ad must be documented ‘wit/h an
engineering study subject to the approval of the local
conservation authority, MNR, and MOH. Appendix ‘A’ identifies
the factors which must be considered prior to SPA aﬁprov&i.

Development Constraint Areas

Developnent constraint. aeas are lads where no
engineered flood lines exist. Tlpée areas are estimated
through air photo interpretation and may be based on proximity
to water, bank stability, extent of wetlands, or minimun




setbacks fram 2 flood Tevel to.prevent the dumping of fill.
Development in“these areas s ot necessarily precluded but
this designation acts a a warning that additional
consideration ‘may be needed to minimize any hazard.
Development could occur based on site inspection and the
severity of the hazard (NSMCA, March 1982).

Summnary
Govermment agencies responsible for policy implementation
serve both the public and politidms & indicated inFigure
2.4, Effective management will be influenced by two factors
eff iciency and accountability. An eff icient decision - making
process will save time and money. Since several agencies are
involved " in flood plain management efficiency is affected by

the degree of cw-operation ad communication between these

agencd’é. *Accountability 1is what makes  democracy work™ .

according to Palmer (1978,94). Public institutions must be
accountable to the people they serve, both the public and
pliticians, in formulating and implemerting policy. The
oriteria of efficiency and accountabil ity will be utilized to
1ndjcate how the delay associated with the West Ferris Study
could have been shortened without affecting the final
recomendations and ffndings of the report. ‘ '
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The West Férris Study represents the implementation of
Provincial Flood Plain Mmagement Policy. The intent of this
study was to detemmine which institutional arrangement would
provide for the most effective management of flood plains and
to identify the reasons for the study delay. Chapters IV sd V
will evaluate the delay associated with the West Ferris Study
through the criteria of efficiency and accomtability.
Suggestions to improve the effectiveness of flood plain
management in Ontaio can then be brought forward. Prior to
this Chapter III will provide the necessary background
material inorder to familiarize the reader with the regional
setting and context.
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Endnotes

1. Mitchell (1979,4) defined resource development as “the
act val exploitation or use of a resowce duing the
transformation of neutral stuff into a commodity or service to
serve hunan needs and operations."
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CHAPTER III

BACKGROUND INFRMATION TO THE CASE STUDY

Introduction

This chapter will provide an overview of the regional
geography and settlement history of the North Bay area. THEs
information leads to a discussion of the events leading to the
f’omulation of the West Ferris Flood Plain Management Plan.

Location

North Bay is 1located on the eastern shore of Lake
Nipissing (Figre 3.1). West Ferris, situated in the southern -
portion of the city, refers to the former Township of West
Ferris which amalgamated with the City of North Bay and the
former Township of Widdifield in 1968. The West Ferris Water
Management Study area (Figure 3.2) consists of the Parks ]
Creek, Jessups Creek and Lavase River watersheds and “is
bounded to the north by present city develogment, to the east
by Hwy. No. 11, to the south Qy Hwy. No. 11B and to the west
by Lake Nipissing” (Northland Engineering Engineering Ltfi.,
1982,1).
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AGURE 3.2
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Physiography and Climate

The North Bay area is dominated by three physiographic

régions (Figure 3,3); the Algonquin Highlands to the south,
the Nipissing-Mattawa Lowlands in the central portion, and the
Northern Uplands to the north. Harrison {1972) indicated that
these regions have begn created throwgh the combination of
bedrock  faulting and glacial/fluvial processes. Lumbers
(1970/71) identified the Nipissing-Mattawa Lowland as the
Ottawa-Bonnechere Graben formed prior to the Cambriaa era.
Drainage patterns are influenced to same extent by
faulting, however, the major contr:oi on a-ai.nag is
wmconsol idated sediments deposited by glaciers and present
river systems (Lumbers,1971,4). The latter is particularily
true for'the study.area watercowses  which are located
entirely in the Nipissing-Mattawa Lowland (Figure 3.3). This
Towland consists of "extensive lake sediments around and
between numerous rock outcrops" (Harrison,1972,3). The rgliet;
of this area is 304.8 meters (1000 feet) a.s.l. and contains
two major rock outcrop areas. One of these is located in the

Lavase River watershed.




'AGURE 3.3
PHYSIOGRAPHIC REGIONS OF THE NORTH BAY AREA
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The lake sediments and subdued topography are the result
of glacial melt waters occupying this area for approximately
6000 years (Harrison, 1972). During this period the glacial
Great Lakes flowed through North Bay into the Ottaa River
system. Aproximately 4,200 years B.P. the Great Lakes drainage
systan  that now exists was established., Lake Nipissing
reversed its flow ad drained into*Lake Huron while the
Mattawa River’ continued to drain into the Ottawa River
(Harrison,1972) . A schematic profile of the City of North Bay
is shown inFigure 3.4 and illustrates the Tow relief of the
Nipissing « Mattawa lowlads. Bedrock, glacial  till,
s'\mp/peat/bog and sand are the dominant szi'face materials in
the study area. " Lunbers (1971)” jdentified biotite gniess
contai ning mainly biotite, quartz, feldspar ayd horneblende as
the common bedrock type.

Soils e dominated by organic and gleysolfc types.
Organic sofls 4e fomed bi accumul ated organic materials,
suh as grasses, sedges, or leaves, and are covered by water
most of the year slowing the process of decomposition
(NBMCA, 1978,21) . Gleysolic soils are affected by the high
fluctuating water table and inadequate drainage.

Climate is classed as Dfb* according to the ;(oeppen
classification. Two meteorlogical stations operated by
En\;iroment Canada are located near the study area, at the
Rorth Bay Airport (establ ished 1938) and King Street

T -17-
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(established 1936). The data for the Lavase River guage

(established 1974) is available on an anual and mont'hly‘

basis from Enviromment Canada. The seasonal distribution of
maximun daily and instantaneous peak discharges. The
meteorologic and hydrologic stations provide the data from
which flood flows can be modelled (NBMCA,1982,Section 3.0).

Settlement of the Region

Physiography has played an important role in influencing
settlenent patterns. Several India sites have been identified
in the North\ay area along the Mattawa River (Laroque et
al., 1980, 20-22). Wridght et al. (1975) believed Indians
habitated the area for about 6,000 years. This would place
Indian occupati’oﬁ in the area ‘during the time that the glacial
Great Lakes drained through North Bay.

Europeans began to explore the area in the early 1600's.
For 200 years the LaVase River was amajor portage along the
ori ginal'nontreal - Lake Superior trading route (Wright and
Saunders,1980, 16). The LaVase Portage consisted of three
segnents totalling 10.1 kilameters (6 miles) in length down
the LaVase to Lake Nipissing. Daniel Hamon (1800), Alexander
Makenzie (1801) and J. Bigsby (1816) trawelled through the
portage ad mention the rocky, swanpy nature of the area.
(Wright et al., 1980,17).
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In 1837 the Upper Legislative Assambly requested a survey
be conducted to investigate the feasibility of a canal fram
the Ottawa River-to Lake Huron. One of the three alternate
routes selected for examination was through the Mattawa River
to Lake Nipissing. (:onstr:uction,has never been initiated due
to high oo‘sts as well as the ocompletion énfd subsequent
expansion of the Welland Canal (Halloran, 1971,83-96).

The building of ‘thetmadim Pacific Railway in 1881-1882
led to increased settlement in the North Bay are'a (Laroque et
al,1980,25). In 189% the Town of North Bay was established .as
the county town and the location for govermment offices. The
city developed outward from the CPR station and the adjacent
downtown core. North Bay's‘ importance as a trasportation

- centre increased with the construction of the Temiskani ng and

Northern Ontario Railway in 1902 (North Bay Plaming
Board,1968,2) .

Present and Future Development in North Bay

Develomment has primarily occurred below the escarpment
a municipal water and sewage disposal systems could most
easily be extended to service this aea {(North Bay Planning
Board,1968,3). The Noise Control Bylaw No.142-76 prohibits
future development in the northeast portion of the escarpment
due to airport traffic.




/

To the east topography and Trout Laléz affect the
direction of growth, and as the source of the City's
water supply it is not considered desirable to allow
intensive development in this area. To the
south-east surface rock and swamp conditions make
extensive urban development both expensive and Tess
attractive than areas to the north and similar
reasons 1imit the amount of growth to the south.
Although it is onceivable that  intensiwve
develomment could fill in the area south to
Lakeshore Drive or the Lavase River it should not o
south of here. This all suggests that the future
form of North Bay is essentially pre-determined, and
there are few alternatives from those outlined in
the future Tand use concept (North Bay Plamning
Board,1968b,2).

The escarpment -and the limit of wban services ae the primary
factors influencing the location of future developnent. One of

the areas indicated for future develoment is West Ferris,

principalily above Lakeshore Drive. Present residential
develoment has been permitted in the Parks and Jssup{ Creek
flood plains according to u;appi ng which was completed for the
NBMCA in 1979 (Dillon, April 1975).

The Official Plan indicates that the development in the

West Ferris *a'ea will be of general ad restricted industrial,

and residential types. The City of North Bay owns a 137 acre’
~parcel of land in the vicinity of Birches Road and Hwy. 11

which will be developed as an industrial park through DREE
t&ding (Figure 3.2).
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Past Flooding °

Lm&iau]t (1980,4) investigated past flooding évents in
the North Bay - Mattawa watershed. There has been no
documentation of flooding solely from the study area
watercowrses; however it was noted. that dw‘ing‘ the Lake
Nipissing floods of both 1947 and 1979 Parks and Jessups
Creeks overflowed their banks Existing develoment in these
areas was protected by ‘a sadbag dike during the 1979 flood.

The West Ferris Study Approach

Essentially, Northland Engineering had to &etemine the
1:100 year flcod flows for the three watersheds, map the f1ood
plain, and identify and evaluate alternatives to protect
development from flooding. The first task was accomplished
through hydrélogic analysis; the second was obtained throuch
benefit cost analysis. )

Fleming et al. {1971,1442) identif ied the three purposa
of hydrologic moi‘iellmg as: (1) to simplify and gneralize a
complex reality, (2) to predict the future, and (3) to pl;n
the futwe of water rsou'oes”. The’detemination of which type
of model to use will depend on the gals of the study, the
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cost Gf data collection, spécifications for the model, and the

_cost of model deve‘lopm;lt and/or computer time. Fogel et al.

(1972,118) believed a cost - effective approach to the model
s‘eiection process "p’ro_v"ided a framework for consideration‘."
This is the method Northland Engineering utilized in selecting
the hydrologic models for the Nqést Ferris Study.

There are ggnerall; three a:ppr?:ﬁé&les‘ to hydrelogic
estim&ion; anpirical, ruwoff F;'equency, and rainfall/ruoff
studies (Ministry of Trasportation and Cmmmi\éétions, year
uknown, Bl-5). Unfortunately the short fiow. record at the
LaVase River prevented the accurate and credible application
of an enbiriczil or runoff fréq,lency approach for the sAtudy‘
Northland Engineering's only alternative was to examine
rainfall - ruoff relationships for the LaVase River. This
approach has the advantage of utilizing the longer vecord

e : A » i
period available from the meteorologic station at the North

Bay Airport. Gq}eraﬂy this approach attempts to relate -

snowmelt and rainfall events to river flow. The Storm
Treatment Overflow Runoff Model (STRM), accomplishes thig,

objective, ' / ‘
; -

This model utilizes actual hourly precipitation and
daily temperature data (from the North Bay Airport)

to simulate snow accunulation and melt ad runoff

from rainfall, producing flow rates and volunes on a
continuous basis. ... The STORM Model is- ... most
appropriate as a screening tool in the selection of
significant and ‘extreme events, along with
appropriate antecedent conditions (soil moisture)
(Northl and Engineering Ltd.,1979,6). )
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STORM basically identifies when the '1:100 year flood is most
Tikely to occwr and indicates expected soil _moistwe
conditions. The Storm Water Management Model (S.W.MM.) was

used to determine the amount of runoff from urbanized areas.

More detailed runoff calculations would be provided by -

the Hydrologic Model (HWMO).

This is a computer model for developing and routing
hydrographs in rural aeas. It computes wnit
hydrographs for the sub basins, combines them,
routes them through channels and reserwoirs. HMO is
widely used for calculating discharges where the
effects of flood control measures or of urbanization
are to be evaluated (Ministry of Transportation and
Camnuni cations ,Year unknown b,Section 6.61).

These models require calibration which is obtained from the
flow record for the Lavase River at North Bay 1974 - 1978 and

) . b
precipitation data from the North Bay Airport (Northland

- Engineering Ltd., 1979,7).

Flood height and flow velocity are determined by a third
model, the Hydraul ch 'Backwater Model (HEC-2). These parameters
can be determined through the HYMO simulations for selected
river cross-sections. This l;iodeT would be utilized to simulate
present,gand future watershed conditions. Future, watershed
conditions are estimated by using the development illustrated
in the West Ferris Seconﬁary Plan and any drainage
improvements made to the drainage gystem. The improvements
would Tower the peak flow, Thesejmp*ovements were assessed in

terms of:




1) capita} cost of implanentation,
2) effectiveness of controlling flood flow lewels
. - and associated floodway and flood plain extent,
3) comparison of the extent of 1and available
for development, and :
4) comparison of the effects on existing developnent
(i.e. extent of the flood damage) (Northland
Engineering Ltd., Aprﬂ 1979,11).
Depth - damage curves from the United States Federal Insurance
Adninistration was utilized to evaluate improvement 4. These
curves relate depth of flooding to the poienti al value of
damage according to building type.“ :
© The total cost of the study was estimated to be $23,000
with an upset limit of $25,000 (communication McLean, January
22, 1979). Duration of the study was to. be thirteen weeks.
Both the NBMCA and MNR Sudburyy agreed with this approach to

the study and the study objectives (Appendix 'B').

Background toq the Study

In February 1977 North Bay Planning Board held a meeting
"to discuss and review the effects of floodplain calculation
on the draft policies of the proposed West Ferris Secondary
Plan in the City of North Bay" (Meeting Minutes. of North Bay
Planning Board, February 15,1977). The possibility of an
engineering study to g;amine flood protection measures along

Parks Creek, Jessups Creek, and the LaVase River was
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discussed. The MNR indicated that it was provincial policy not
to fund projects which would not directly benefit existing
development but could fund 75% of a flood protection

_engineefing study which focused solely on  existing

develoment.  In his review comments, Andrew McClellan,
Regional Conservation  Authorities Program Supervisor

(R.C.A.P.S.), gave the position of the Ministry of Natural
Resources . “ :

¥

Since the resulting flood protection measures along
Parks Creek will have a direct benefit on existing
., approved develoment, it would seem appropriate that
the Ministry of Natural Resources would consider an
engineering study and perhaps related channel
improvements as being an eligible project for
funding through the NBMCA upon request from the City
of North Bay ... . Since channel improvements etc.
relating to the LaVase River would have 1limited

benefits on existing development, engineering
improvements should be bourne by the municipality or
developer. It is provincial policy not to fund
projects which do not have a direct benefit on
existing urban development (Febv:xuary 16, 1977).
It was generally agreed that a proposal for a special policy
area designation in the Parks Creek basin would be aceceptable
as part of the development in the West F‘erris Secondary PIanm.
A $10.3 million grant fram the) Federal and Provinci%ﬂ
goverments uwnder DREE funds obta%ned to construct servi cé‘s
and to improve storm drainage in a 137 acre muicipally owned
industrial park. Portions of the Parks Creek and Jessups Creek
watersheds are locatéd in this area (F‘igure 3.8). In October
1978 the City of North Bay contracted a local engineerigg
fim, Northland Engiﬂneering Engineering to conduct a Storm
Water Drainage Project in West Ferris as part of the DREE
development.
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In January 1979 Northl and Engmeem ng propused *q f]ood
plain mmagement study for wat Ferris, the nedd for which had
previously been ‘identifiéd‘at the meeting between the City,

NBMCA, and MNR in February 1977. Ccmneﬂ:s from W.G. Cleaveley,

. _ Regional MNR,, D*rrector (March 5 1979) pertaining to the

proposed study agreed with 1its principles and offered same
suggestions to better identify the study area, the purpose and

ther general considerations. The major concern revol ved

around the applicability and accuracy of the STORM model  for
northern watersheds and for basically undeveloped areas. In a

. letter to MNR Engineer Bruce Peterson (March 16, 19};9) from

Northland Engineering Ltd. Engineer Neil Castanguay it was
revealled that STORM had been successfully utilized in studies

by ‘the Metro Toronto, Rideau Valley, and Raisin R}ivem‘

Conservation Authorities in undeveloped watersheds. On March

28, 1979 the terms of reference were adopted by the City,
NBMCA, Northland Engineering and MNR. Written approval for the
study from the Ministry of Natuwral Resouwrces was sent on
October 12, 1979 to NBMCA.
The primary-ohjective of the studywas to
formul ate an overall flood plain management plan for
the study area ... which (would) be compatible with
existing develomment and the dewelopment proposals

contained in the West Ferris Secondary Plan and

comply with the requirements of the Ministry of
Natwal Resources. (Northlad Engineering Ltd,,

Pporil 1979,2) .
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The HWR requirements pertained to the funding of projects for
existing approved develoment. The cont ract signed between the
NBMCA and Northl and Engineering defined the project as:

F

Study of the West Ferris area including the drainage
areas of Parks Creek, Jessups Creek, LaVase River
and Lake Nipissing affected by the Regional Flood
and to investigate various alternative watershed
management controls and assess their effects on the
extent of the flood plain. The study and the sumary
report would be in accordance with the proposal by
Northland Engineering Engineering Ltd. dated April
1979 (Appendix *B'). (Contract, September 19; 1979)

It was noted in the contract that regional flood flows for

existing conditions had previously been calculated for the
Authority's Flood Line Mapping by Dillon Ltd. (1977). This
meant that Northland Engineering would calculate the 1:100
year flows for exi;ting and post dewelopment conditions as
well as post deve]o:rrnent‘ regional flood flows and do the
evaluation of alternative solutions. The cost was estimated to
be 3$25,000 and completion time of the final report 13 weeks.
Pppendix 'B* contains the Tems of Reference for for the
study. Gore and Storrie Ltd., Consulting Engineers, were

-~
_retained by Northland Engineering for computer —services

required for hydrologic and hydraulic modelling. A progress-

report on November 14, 1979 indicated the final report would
be completed by Jauary 18, 1\98& Difficulties arose which
significantly delayed completion of the report on schedule.
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The NBMCA also had a significant delay associated yﬁth
its flood plainf mapping which 1nf'l;e_nce3t;we West Ferris
Study. The Regional Flood Flows (Timmwins) had previously been
calcul ated by the Conservation Authorities Branch in 1972 in
in preparing of the Conservation Report for the NBMCA.

Although the Authority has never received a final report, a
draft contai‘ning the Regional Flood Flows was forwarded in
1979. The NBMCA.hired Dillon Ltd. to map all Flood plains as
def ined by.the Regional Flood in 1974 (NBMCA,1975), Dillon was
able 'to  obtain the MNR Regional Design Storm Flood -
calculations for the entire watershed and proceeded to map
these. This project commenced in 1974 but due t}i‘o several
discrepancies in recorded elevations, the mapping B{was not
cmnp"lefed to the satisfaction of the Authority unfﬂ 1979
(NBMCA, 1979). The original mapping réceived Regional MNR.
approval, despite the errors in elevati ons because these would
not effect the areas or depths of flooding (interview
McLellan, March 1983). The MNR (region) hoped that the mapping
would be used by the authority to establish flood and fill

reguiations. The Authority, however, did not want to establish
regulations based on wreliable mapping and was willing to
wait for the corrections (interview Beckett, September 1982).
Unfortmtely by 1979, when the errors had been righted, "
provincial ’ policy had changed and the two zone and special

policy areas were acceptable land development controls. ’
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Calgulation of the 1:100 year flood is regquired for

" implementation of the two zone policy and Regional Flood flow

~ veloci ty and depth are necessary for the adoption of a special

policy area designation (Appendix 'A*). The Hes;c Ferris Study

would provide this information.

The Report Delay

The problem which arose during the West Ferris Study was
not due to mapping elevations; but in differences in floW
calculations for the Timmins Storm as calculated by MNR, and
by Northland Engineering. The consultants® h}drologic analysis
is shown in Table 3.1.ote that the modelled versus actual
flows for the calibration runs varies from 50% of guages to
118% of guaged. A meeting of January 9, 1980 'regulfed in all
parties agreeilng to another meeting between MNR, Mr.
MacPherson a consultant to MNR and Gore and Storrie Ltd. to
discuss the hydrologic modelling. Mr. MacPherson's review of
consultants' output suggested that

while “considerable effort® had been made to

calibrate the models, the intensity and duration of
these events were much lower than the 1 :100 or

Timmins;

their use and manipulation of model input parameters
did not follow accepted procedure; and

problems with the use of the Airport rain gauge
which has a higher precipitation than at lower
altitudes. .
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TABLE 3.1

WEST FERRIS FLOOD MANAGEMENT

LAVASE RIVER
HYMO CALIBRATION AND VERIFICATION

(using K & Tp)

5 Rainfall HYMO Lavase River
Precipitation Gauge Comments
Date " | Volume {Duration CN | Peak Station
{in.) | (hrs.) Flow P.F.
(cfs) (cfs)
Calibration
Sept. 19, 1977 | 1.38 17 85 | 162 160 101% of gauged
Verification
Oct. 30, 1974 2.28 21 75 237 265 89% of gauged
Oct. 6, 1976 1.29 24 75 39 48 81% of gauged
July 26, 1978 1.87 84 65 9 18 50% of gauged
ﬂ 14 25 54% of gauged
33 28 118% of gauged
July 29, 1978 14 17 82% of gauged
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. Conclusions: From the examination of the work and

the data submitted I would conclude that the results © ~

obtained ... on all basins in the West Ferris
Management Study are not of sufficient merit or
accuracy so as to be considered as a basis for any

~ flood management progran. I would submit that the
work be redone in a manner consistent with the
accepted practices of the Ministry of Natural
Resources, Conservation Authorities Branch (John
MacPherson, February 18,1980).

A meeting held on February 28, 1980 re-enforced the lack of.

agreement in the approach and ‘the results of the analysis
undertaken by Northland Ehgineering compared to the original
analysis undertaken by the Ministry of Natural Resources in
1972, The consultants, in an attempt to validate their
original calculations ~contracted Dr. Paul Wisner of the
University of Ottawa to review the hydr‘blogic study. He
suggested minorl adjustments to ti;e input parameters so as to
marginally increase the original flows calculated by the

consultants. The conclusions of this review were: -

The difference between the consultants’ approach
and the one suggested by Mr. MacPherson's criticisms
reflect a difference of viewpoint. As a modeller,
Mr. MacPherson seeks more detailed simulations in an
attempt to get  "more  accurate” hydrologic
prediction. As water resource planners, (the
consultants) have tried to use the  simplest
modelling compatible with the data which can be used
to derive "optimum planning decisions”. The 1latter
approach has also considered the balance to be kept
between hydrology and technical analysis  for
solutions for a given level of total effort (Wisner,
April 1980, 5).

The MNR did not attend a meeting held on April 29, 1980

arranged to discuss the flows. The City of North Bay was

anxious to have the flows resolved because the construction of

i R, S - S —— e - - - R
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. Conclusions: From the examination of the work and
the data submitted I would conclude that the results = ~
obtained ... on all basins 1in the West Ferris
Management Study are not of sufficient merit or - : ‘
accuracy so as to be considered as a basis for any o
~ flood management program. I would submit that the '
work be redone in a manner consistent with the ” |
accepted practices of the Ministry of Natural ’
Resources, Conservation Authorities Branch (John )
MacPherson, February 18,1980). , : z
A meeting held on February 28, 1980 re-enforced the lack of. |
agreement in the approach and ‘the results of the analysis
undertaken by Northland Ehgineering compared to the original
analysis undertaken by the Ministry of Natural Resources in
1972. The consultants, in an attempt to validate their
original calculations contracted Dr. Paul Wisner of the
University of Ottawa to review the hydr‘élogic study. He
suggested minoi; adjustments to the input parameters so as to
marginally increase the original flows calculated by the i

consultants. The conclusions of this review were: -

|

The difference between the consultants' approach
and the one suggested by Mr. MacPherson's criticisms
reflect a difference of viewpoint. As a modeller,
Mr. MacPherson seeks more detailed simulations in an
attempt to get "more accurate" hydrologic
prediction. As water resource planners, (the
consultants) have tried to use the simplest
modelling compatible with the data which can be used
to derive "optimum planning decisions®. The latter
approach has also considered the balance to be kept
between hydrology and technical analysis  for
solutions for a given level of total effort (Wisner, ‘
Rpril 1980, 5). |

. The MNR did not attend a meeting held on April 29, 1980 |
arranged to discuss the flows. The City of North Bay was |

anxious to have the flows resolved because the construction of

|
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bridges and culverts associated with the West Ferris DREE

development wgs being delayed. The City of North Bay therefore

)
- applied pressure to the NBMCA and Northland Engineerimg to
complete the study (interviews with Beckett (September 1982);

‘;Bour"ne (February 1983); and Daiter (February 1983)}.

Unable to resolve the flow controversy  the l’\}thorify
went to -the Minister of Natural Resources, the Hon. James
iiu]d, in early August 1980 requesting his involvement. On
August 6, 1980 John Ding, Head, Model Development Conservation
Authorities and Water Management Branch MNR, reviewea Dr.
Wisner's review report. He suggested that an adjustment factor
baséd on the actual and predicted calibrationflow runs should
be computed. This brought the nunbeu;- of peak flow values for
the Timmins Stomm at the LaVase River gauge to five. These are
listed in Table 3.2. At a meeting in Ottawa on August 8, 1980
the Regional Flood Flows were essentially agreed wupon. John
Anderson of Gore and Storrie Ltd. estimatgd the extra costs
associated with calculation of the flows was. $20,000
(September 30, 1980).

The final summary report was forwarded to the Authority
for approval and this was given in principle at the Gen;era1

Authority meeting May 20, 1981. The report was then forwarded

to the Regional MNR and the City for approval. Municipal

council accepted the report but MNR Regional Engineer Harvey

Walsh had serious reservations regarding the content of the
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TABLE 3.2

Peak Flow Comparisons for the LaVase River Guage
for the Timmins Storm

“MNR - Dillon Ltd.
HYMO (adjusted)
Northland: STORM
Northland: HYMO

-Wisner's adjusted

6720 cubic feet/s

5680
3400
2262
2%25

(Ding,1980,4)
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report was accepted by NBMCA and MNR.

study (September .9 and 18, 1981). Mr. Walsh desired several
wording changes, further details pr?imari“ly dealing with
hydrotogic and hydr‘aulic‘ calculations, and theiieleﬁon of all
sections ‘of the reﬁort ‘pertaining to future deve'iopnént.
Northland Engineering Engineering Ltd. agreed té wordi ng
changes and some filow calculations  could be provided for if
they were acceptable to the NBMCA and th> the munici pality.
However, Northland Eng‘ineer;i ng would not provide flow
1ufdhna§ion that was not covered under the terms of reference
and could not delete sections pertaining to future development
(communication Bourne, November 1981). In 1982 the amended

]
~

The Study Results

A range of alternative solutions were evaluated through

cost - benefit analysis. The recommended projects are as

follows:
Lavase River Watershed | : >
—=" A two - zon® y was recommended.~ This allows

mmwmmgmtmfwmknweanomatomemmn.
% "

A

.- 3
Jes gsps Creek Watershdd
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“Channelization to accomodate the regional flood for post
- development conditions ... . (‘:onstr%g;jor; of approximately
5800 feet of open channel would be involved. Structural
improvements  would also include the reconstruction or
r?placement of the risting flow structure (a bridge} under
Lakeshore Drive in order to accomodate the regional flood.

Acquisition and subsequent relocation 6r demolition of an
existing motel along Jessups Creek immediately downstream of 7
Lakeshore Drive would also be required. Non -~ st'ructur;al
improvements would consist of acquiring the right - of - way

necessary for channelization and its future maintenance.

Parks Creek Watershed
The recommended flood control scheme for the Parks Creek

Watershed invwlves the following structural improvements:

- construction of two storage ponds which result in decreases

L4

in the post - development regional flows.

«~ 16,000 feet of channelization to contain the post -
development regional flows.

- enlargement of existing structures at Lakeshore Drive,
Marshal Park Drive, CPR and CNR rail Tines to accommodate
the regional flood.

Aright - of - way and acquiring land for the storage ponds
would also be required (Northland Engineering, 1981,20-22).
Generally, adjustments are contrel and protection works, flood
proof ing, and 1and use management. Using this information the
City of North Bay was able to identify the zoning for the

official plan and zoning by-law amendments.

L]
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Northland éngineering also recommended the establishment
of a flow guage on Jessups Creek and two precipitation guages
irf order to improve the {nformation system. The completed
study is included in Appendix *C'.




Endnotes

1. Dfb refers to a climate having severe winters, is moist
all seasons, and has a short, warm sumnmer (Critchfield,

1960,168) .




CHAPTER 1V

THE CAUSES OF THE STUDY DELAY
AND ANALYSIS

Introduction

During the course of interviews with representatives from
the three pub]ic“agencies - NBMCA, MNR, an; City of North Ba}
- and Northland Engineering each respondgnt was asked to
recall the events in the study and t% suggest possible
solutions which would have avoided the del ay A discussion and
analysis of these interviews will conclude ?his chagteri At no
point does this chapter question the integr%ty or kﬁowledge of
the interview respondents or any individué] who was involved

Jin the case study.

Northland Engineering Viewpoint

The representatives for Northland Engineering stressed
municipal - planning considerations. They mentioned that

although the NBMCA had floodline maps for the City of North
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Bay, they, were never adopted due to the elevation
discrepancies (see Chapter III). MNR had received a copy and
had been wusing them to comment on proposed developments.
During the late 190's and early 1970's West F‘er:ris was
growing quite quickly. Minimum flood elevation; were
incorporated into Subdivis”ion agreements  to afford‘ same
protection to homeowners. However, s&ne buildings were located
on flood plains. From Northland's viewpoint the purpose of the
West “Ferris Study was twofold; to investigate measures of
pro'ﬁecting this existing development from flooding and to
deve‘i\op guidelines = to protect future development from
flooding.

In December 1979 Northland Engineering advised NBMCA
that the MRR Timmins flows were excessively high. Both the
Authority*s technical advisory committee, established to
oversee the study, and Northland Engineering attempted to
negotiate the flows with MNR. A total of six meetings were
held to resolve the flow calculations, and at one meeting
Regional MNR representatives did not inform anyone that they
would not be attending. The City required the flows fram
Northland Engineering to develop road culverts and applied
pressure on Northland Engineering to complete the study.

Shortly after the City and Authority approached 'the Minister

. 0f Natural Resources to complain about this situation a

compromise was reached. Northland Engineering questioned the
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role on the Ministry in 'checking and questioning in such
detail the hydrologic calculations, One representative stated
if the Ministry wishes to do such a thorough job checking the
calculations why hire a consultant in the first place?

A second perceived problem with the MNR 1s their lack of
understanding with the planning pr‘ogess and municipal
requirements, Northiand Engineering repres‘ented’ East Ferris
Township at an Ontario Municipal Board hearing concerning a
zoning by-law. The HNR objected to the by-law due to its
def iciency of f]dod plain content. Specifically, MNR wished to
use Authority mapping (completgd by Dillon) to identify these

areas. The accuracy of the maﬁping had always been questioned

but the West Ferris Study cast further doubt regarding the

flow  calculations. The® LaVase River flows through the
township. The OMB decided to allow the township more time tg
better identify fw'lood plain areas in cooperation with the
Authority.

A similar situation occurred with the North Bay zoning
by-law amendment. The City had attempted for two years to
obtain MNR approval on hazard lands. An agreement between the
City, MNR, and NBMCA was made before an OMB hearing thus
giving the zoning by-Taw approval on the condition that hazard

lands be identified as soon as possible. | |
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: The Municipal Viewpoint

" The municipality was concerned with the provision of
infrastructijr‘e and drainage improvements associated with the
DREE grant. The West Ferris Study was established to provide
the “f“lous necessary for bridge and culvert construction and to
1dent1fy flood plains for the official plan and zoning by-‘law
anendnent. The completion of the study was delayed due to the

Tack \Uf agreement between MNR and the consultants on the

Fiows‘!.

The staging of land uses in the official plan was
primarily based on the availability of municipal services
below the escarpment. Since formulation of the official ptan
there has been a sharp curtailment in growth - projected 2%
versus an actual 0.75% - and there has been a higher density
of development., Although there is not the demand for land
which the official plan anticipated, it will be required by
the municipality to accomodate future development.

The municipality believed that the MNR is too far removed
from the grassroots level to deal effectively with
municipalities. Too often MNR ties up land which is serviced,
penatizing the  municipality and landowner, by making

‘bureaucratic decisions' based on policy rather than

-102-
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considering the implications of these decisions on people. It

was the municipality's perception that conservation -

authorities were better able to comment on municipal flood
plain development due to its local focus and the MNR should be

entirely removed from the local planning process.

The MNR Viewpoint

The District MNR répresentati ve clarified their role in
commenh ng on development proposals and municipal planming
concerns. He explained that the NBMCA at one t1me had a
Resource Manager on the MNR payroll until 1976. The Resource
‘Manager had always objected to individual development
proposals on the flood plain and the MNR had inherited this
role when he was not replaced in 1976. The MNR continued to
ob‘-ject to flood plain development. Minimun setbacks, building
elevations, or building design were negotiated with developers

based on the NBMCA's preliminary flood plain mapping (Dillon

mappi ng).

Regarding the zomng by-laws in East Ferris and North

Bay, he stated that the NBMCA is working with the planning
boards in both municipalities to complete the hazard Tland
deliniation. At the East Ferris hearing the MNR failed to have
an engineer attend the hearing to support the original flows

<
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and preliminary mapping. However, the Regional MNR Engineer
had forwarded a letter which verified the accuracy of the
original flows and mapping. Instead of ruling not to allow the
zoning by-law to be approved the OMB forced all participants,
MNR, NBMCA, and East Ferris Township, to work together to
identify these areas.

The original North Bay consolidated zoning by-1aw made no
references to flood plai ns The MNR objected to the)Ol‘B when
negotiations with the City appeared to fail in having these
references included. The MNR Regional Engineer was prepared to
attend the OMB hearing and defend the flood flows and mapping.
The Ministry's position in regards-to the Dillon mapping was
the hydrological analysis cdnducted by the Branch was correct
but the field checks for the mapping was inadequate. More
accurate mapping would marginally effect the extent of the
flood plain since backwater (hydraulic) calculations look at
relative depths. While the absolute elevations in terms of
feet above mean sea level were inaccurate, the relative

delination of the flood plain was correct.

S — __ __At-a-meeting between City planners, NBM"CA,’“’MNR (Region

and District), and the Ministry of Housing, it was agreed that
the City and Authority would complete the schedules for the
official plan amendnent and zoning by-law. The City and MNR
~agreed that the MNR would withdraw its objection if the City
adopted NBMCA regulations for the city and the of'fici‘a;\p‘l an
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and zonifig by~Taw were amended and conformed to cabinet flood
plain management policy. This arrangement was explained at the

OMB hearing and was formally agreed upon. It will take more

., than a year for these areas to be identified in the plan and

zoning by-law. In the interim, the City has not changed its

attitude and 1is still’ processing prfposals which allow

development in the fliood plain.

The Provincial Flood Plain Management Policy provides the
franework from which fTood plain management must be seen was
the perception of the Regional MNR representative. This policy
is essentially directed at the Planning Act“’aﬁd requires
municipalities to accept increased involvement in flood plain
management .

The Regional MNR re&'esentative believed the delay in the
West Ferris Study was due to the counsultant's Tlack of

Jappreciation for the principles of flood plain and flood Tlow

| calculations. Neither firmm has extensively dealt with flood

plain management studies, but rather with watér_ supply and
sewage problems. A

Essentially the problem was “made in the model
assumptions. The data from the LaVase River gauge was adequate
in itself but the difficulty arose in applying the HYM0 model
using low flood events“to the Timmins Flood. Mr. MacPherson
was hired by MNR as the most experienced, practical engineer

available « for- small watershed analysis to examine the
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consultants' calculations. At a Tater meeting, Mr. MacPherson
and the Regional Engineér worked through the analysis with the
consultants' officials believing that MNR and Mr. MacPherson |
had more experence in this area of hydrology. Unfortunately, ‘1
‘the Northland Ltd. did not agree with the results of the |

MNR-MacPherson calculations. - : ;

Although the consultants retained the services of Or,
Wisner to examine the flow calculati ons, his approach was more - W
theoretical, less practical, and did not indicate which |
calculations were correct. The CAB review provided a more
direct solution to the flows as evidenced by the agreement of |
all study participants approxﬁmate'l y one month after the CAB - \
was involved. ) ) T .

The original report was unacceptable to MNR because it ) ‘
indicated projects would be initiated through MNR funding

- which would allow future development to occur. Existing flood

plain development must be addressed in the report and future

development in hazardous areas must not occur from the MNR |
viewpoint: The proponent of development, in this instance the |
municipality, should fundf studies which indicate how to |
'relieve land from the flood plain.

Since the province has invested taxpayers money into the
project the MNR is interested in obtaining the best report ‘L -
possible. This means that the consultant should work through .-

the project with the Ministry since the MNR has more

¥
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experience in dealing with this type of study according to the
Regional- représentative. It also requires the support of the

conservation authority sineea‘\hey are not in a position to -

conment on the technical merits of the report. Cooperation
between all participants is important, particularly in the
conceptualization stage in order to obtain the best report
possible.

T}ne primary concern of the Region is that the NBMCA and
City of North Bay establish regulations based on the
engineering studies which have already been completed. It is

hoped that this will occur in 1983.

The regional MNR representative views resource planning -

Caps £ . R ,
as a negotiation process. The City desired to create more

developable land in-West Ferris. The NBMCA provided the means -

necessary to get the ei@i?éering study to do this funded
primarily by the province. The MNR wished to examine
protection of existing flood plain development. The
negotiation process to achieve an efficient plamning process
has two key elements, ‘coqpération and  communi cation. By
accepting the advice and guidance of the Region the NBMCA will
obtain the information it requires to get the bes‘t investment
returns. The interpretation of guidance and advice have a wide
range. The Regional representative felt the NBMCA does not
welcome MNR meddling in Authority programs. When one partner
is reluctant to communicate it is difficult for the other to

cooperate.
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In the final analysis the ‘study—made liitie' difference in
the depths and areas of flooding as identjfied in thé Dillon
mapping, however a«éocﬁ‘ent has been developed which will
al'lowy the NBMCA ’ to adopt regulations in quth Bay and the
municipality will be able to develop a new zoning by-law
(Appendix ‘C'). ]

~ Provincial representatives with the MNR Conservation
Authorities Branch {CAB) stressed the priorization of projects
and the engineering appreéch to floaq plain management. An
authority must identify projects ba;ed on local needs. These
projects are submitted to the Region where regional
priorization occurs. These are then forwarded to the CAB where
a provincial evaluation is made. Unfortmate] y some
authorities may not have critical problems in flooding, and
the broad mandate of authorities provided for in the
Conservatwn Authomhes Act allows authorities to bi involved
in a wide range of other projects. These needs must also be
serviced on a provincial, regional, and local bas1s. Political
pressure plays a role in funding many of the projects
authorities operate outside the realm of water management .

The primary role of the CAB is to be the lead agency in
the sciences of hydrology and hydraulics. In the West Ferris
Sgt;dy the Branch sgrved as an arbitrator. The CAB felt that
the consul tants‘( flows were very low and a more conservative

approach was desirable. This over-estimation of flows provides
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some margin of safety. It is also easier to remove areas frqm
a flood.plain designation if it is later found not to be in a

flood prone area. wa flood flow estimates could Qefeat the

" objectives of provincial flood plain management. policy and

result in loss of life and higher flood damages.

Proponents of development must be accountable for
development on the flood plain. MNR policy excludes
exanination of future development and studies must examine
existing development. The time required to complete the West
Ferris Study represents the barga:ining concerning the issues
of hydrological analysis and study scope._\Two years is a
relatively brief period in comparison to larger scale projecfs
such as dam construction.

The hydrological aspects of tﬁe study were also brought
forward. The basic problem faced by hydrologists is that of
calibration. When extrapolating the calibrated rainstorm event
parameters (for STORM and HYMb) to the Timmins Flood
difficulties arise. In Texas, where these models were
developed, several intense and long duration stoms are
utilized in anal yses. Ontario has not experienced many intense
and 1oﬁg duration storms and must extrapolate low intensity
events to model the 1:100 and regional design floods. The West
Ferris Study consultants made a linear extrépo“l ation using the
Lavase River,gauge and North Bay Airport rainfall record. The

‘ T —
CAB preferred the use of a won-linear )élationship as outlined
S
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in the U.S5. Army Corps of Engineers Procedures Manual. The
calibration of models will impm%e- over time as a longer
period of record is available and more stations are
established to improve the areal extent of measurements in

watersheds.

The NBMCA Yiewpoint

The study was initiated as part of the Authority's
program of identifying hazard lands in North Bay. The study
had two objectives; to protect exist{;g development, and to
assess what areas could be safels;developed. While the old
flood plain management policy a'l'lowed no development on the
flood plain, the ﬁew policy would pe;mit development to occur
in low velocity and shallow flood plain areas under the two
one and S.P,A. designations. An enginering study and the
other criteria (Appendix 'A') are required to suppert these
zoning classifications. The NBMCA apprqached the City of North
Bay and they concurred with the need for the study. ‘

A Technical ;\dvisory Committee was formed to meet with
the consultant for guidance. This committee was comprised of
two NBMCA Boar;i members, a University Professor in fluvial
geomorphology, the Director of Planning and Public Works for
the City of North‘ Bay, and the General Manager of the
Authority. .
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Northl an: Engineering lacked the computer facilifjes to
do the study on their own and utilized Gore and Storrie Ltd.'s
computer for the hydrolegic and hyx:rau‘lic analyses. During the
course of the study MNR believed the consultants had made
incorrect assumptions in applying the hydrologic models. The
NBMCA, MNR, and consultants met several times un‘!tccessfuiiy
in order to try and come to a concensus regérding the flows.
The NBMCA felt squeezéd between the City and MNR. The
municipality was anxious to continue road, sewer, culverts,
and bridges associ a;éd with the DREE project which was due to
expire in March 1981.

When negotiations failed, the NBMCA approached the Hon.
_James Auld, Minister of Natural Resources to intervene. The
Branch was requested shortly thereafter to review the
hydrologic analysis. On August 6, 1980, MNR engineers from the
Region and Branch, the consultants, and representatives from
the NBMCA met. The analysis was worked through item by item

until the flows were agreed upon to everyones' satisfaction.
The Region's next concern was regarding the West Ferris
Study’'s examination of future development. Two letters were
ureceiVed from the Regional Engineer (September 9 and 18 1981)
which essentially desired to change the agreed upon study
objectives. This was unacceptable to the NBMCA. Since there
was no\\‘ionger the pressing need to immediately complete the
study it was placed on hold. The Cit;y had the flows necessary
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to continue with the DREE construction. This second area of
concern was essentially resotved by splitting the benefits
derived allowing future development in West Ferris and the
benefits from the protection of present flood plain
development . The delay appears to be due to a lack of
communication according to the NBMCA official. It is also the
result of the division of duties at the Regional MNR office.
The Regional Conservation Authorities Program Supervisor is
di rectly responsible for advising and guiding all regional
authority programs. The R.C.A.P.S. was involved in dicussions
in February 1977 regarding flood plain policies in the West
Ferris/Secondary Plan and the formulation of the West Ferris

Flood; Plain Management Study. The major objections to the

study were received from the Regional Engineer; not ' the |

R.C.A.P.S.. Since the study requires technical approval from

the region the NBMCA wonders who approves the study, the
R.C.A.P.5. or the Regional Engineer?

The NBMCA believed that reporting directly to the CAB
could have - prevented many delays. The Branch would have been
better aware of past studies by Northland and Gare and Storrie
than the region. This would also facilitate a more uniform
treatment of all authorities by the province.

One of the NBMCA complaints towards MNR has been the
conflicts between the two agencies on a project by project

basis. In July 1980 the City of North Bay requested the NBMCA
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to purchase 3.5 acres of property along the shoreline of Lake

Nipissing. One half of the property was in the 1:100 year
flood plain of Lake Nipissing. A proposal was forwarded to the
Region under the grant rate of the Natca’r" and Related Land
Management Program (85% mprovinci ally funded). The Region
suggested that the portion of the property in the 1:100 year
flood plain would receive the 85% gramt rate while the

remainder would receive a 50% grant rate. Similar purchases by

the NBMCA have not been subjected to this split grant rate.
This is one example of MNR, NBMCA conflicts. The NBHCA
representative believed MNR interferes with the Conservation
Authority progran by viewing proposals only from  the
Ministry's concerns. |

Due to the extra work involved in thé‘, study, Northland
Engineering has requested another $20,®0 from the NBMCA in
addition to the original $25,000 agreed upon. Much of the
delay was the result of the Region's léck of confidence in
engineering firms and desire to check all calculations in
detail. Presently the municipality is jutﬂizing the DREE
money to complete work on Jessup's Creek as.“recommended in th
West Ferris Study. It will likely be a few years before any
work on Parks Creek is initiated. At that time the Authority
will again hire a cdnsulting firm to conduct a complete
analysis of the watershed to ensure the flood flows are as

accurate as possibie.
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~ The NBMCA official concluded by stating that the province
appears to be 'dragging its feet' on the objectives and scope
of such studies. The two zone and SPA policies require
techni :c'qifl‘?é;"éports- to support their impl ementation. These
po]ici%%\ia"lsbrallow development in areas where under the
Former‘f one zone policy an authority would have objected to.
While the NBMCA will not support‘ deve?apmentd in hazardous
flood prone areas, it feels obligated to the municipalities to
examine f uture; development through ‘F lood plain managerﬁent
studies. This is not to indicate however that the‘NBMCA will

fund projects which allow this future development to occur.

Analysis of the Interviews

To deny the existence of resource manégement problems in
the West Ferris Study woﬁid seem contrary to the evidence
given by the Tong report delay. The water resource managers
confirm the existence of these problems, however the degree of
severity, duration, and indeed type vary considerably. xThis
perhaps depends upon the different legislative mandates u;der
which the managers operate and )their professional
associ atioqs. The City of North Bay and Northland Engineering
talked quite candidly of the need to remove MNR from local

level planning. This remark is due to the confrontation
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between the City and MNR in regards to flood plain
development . The City has developed in areas identified by the
Dillon mapping as being located in the flood plain and the MNR
has  consistently opposed such development. Appendix 'D*
illustrates such an objection from MNR t¢ a proposed zoning
change in the Chippewa Creek watershed. |

This year the Hon. Alan Pope, Minister of Natural
Resources, announced that where a comservation authority
exists the MNR will not comment on flood plain criteria. The
lTocal conservation authority will assume this role
exclusively, While this will alleviate some of the
bureaucratic red tape from the muicipal point of view, MNR
still retains technical and final study approval for programs
and plans such as the West Ferris Study.

The MNR viewpoint varied between the three “ievgis of the
organization although all agreed bargaining or negoig ation was
important in flood plain management. The CAB believed two
wars for report completion was a relatively short period of
time to complete the study. The engineering aspects of data
collection and model calibration were also primary areas of
concern at Mhis niche. The Regional MNR representative
Stressed the need for cooperation between authérities, and the
MNR as ameans of solving problems. He also questioned the
competency of the original consultants' hydrological analysis.
The District MNR viewpoint pertained to mumicipal planning and

f
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development in flood prone areas. He believed the NBMCA shoul
have been opposing this development with the MNR rather than
“standing on the sidelines watching." When the NBMCA adopts
flood and fill regulations it will have an active role in this
aspect of mmicipal planning although it will have taken over
10 years to arrive there.

The NBMCA does not want the MNR to force the Authority
into any projects. In the past the Ministry has applied
pessure on the NBMCA to adopt flood and fill regulations
before the mappi ng was adequately and accurately presented. In
the West Ferris Study the MNR pressed the Authority to: 1)
accept the original CAB flows for the Timmins Flood , and 2)
remove all references to future development in the final
report. The NBMCA is quick to point out that if an authority
represents a partnership between the province and‘ menber
municipalities how can the MNR continually be dictating what
authority policy should be.

The mandates of the study participants may be viewed in
the matrix of agency approaches to water management
introduced in Chapter II (Table 2.3). This is displayed in
Figure a.1. Traditionally, the NBMCA couid be classified as a
land and water wanager as evidenced in the past erosion

control, fish stocking, conservation education, and flood

plain acqisition programs. The MNR could be classified in

this category as well since it funds a major portion of these
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programs. Since all dams within the North Bay - Mattawa

watershed are operated by the Ministry, primarily for 1ake

Tevel control, it may also be identified as amultiple purpose

storage agency. The City of North Bay in receiving the DREE

money seeks to pramote economic growth and has been grouped
into the regional develoment approach to water management .
The West Ferris Study represents a shift in this
aragment of apprbaches. Through the new provincial flood
plain_ managment pb]‘icy the NBMCA may under  certain
circunstances oonsider development in the flood plain. When
the City of North Bay requested the NBMCA to undertake the

West Ferris Study to examine futwe develoment in the

watersheds, the Authority, was in a broad definition of the

word, considering regional deveiomi‘mt. Much of the areas

ranoved fran the flood plain designation are available for
light industrial and residential develomment. The NBMCA
representative stated that the authority was obliged to the
mwmicipalities to examine future develoment in flood plain

management studies.

" The Official Plan of North Bay approved by the Ministry

of Housing, after reeiving public and gverment agency
input, indicated Nesi;. Ferris was a vitally important aea for
the future growth of North Bay. This was confirmed in the West
Ferris Secondary Pla which detailed the future development i".

this area. These documents may be viewed as the normative and
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bstrategic levels of planning by the wmunicipality under the
framework outlined in the Planning Act. The West Ferris Study

_1s seen as an operational document for the municipality which

addresses the following question:

given that much of the West Ferris area is situated
| in flood prone areas, and that this area is
| important to accommodate the future growth in the
; City of North Bay, how can maximum development in
|
b
r

this area be safely achieved. Also, how can existing

structures in flood prone areas be most effectively

protected. :
While it is reasonable not to expect the MNR throhgh the NBMCA -
to finance the construction of works to pfotect future
development, the question which must be addressed is whether -,
or not the -Authority should study this aspect of resource
development. The clarification of this aspect of flood plain —

. policy would have resulted in the West Stud;\Béing complieted

in 1981 rather than 1982.

The MNR viewpoint would indicate a negative reéponse to -

this question. The Report of the Working Group on the Role and

Mandate of Conservation Authorities&&fpriI 1979,4) identified
the primary responsiblity of<conserva£?9n authorities as: |

(the development and implementation) of a program of
water and related land management to prevent loss of
life and minimize property damage from flooding and
erosion ... consistent with social, economic and
envirommental consideration,

This statement infers the protection of existing flood plain
development and prohibiting future ffood plain development as
* . aé‘the primary authority responsibilities. Sections of the )
T Conservation Authorities Act however specifically refer to

resource development. Under the Act an authority's role is:
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to stidy and investigate the watershed and | to
determine a program whereby natural resources of ’the
watershed may be conserved, restored, developed, jand
managed (Section 20(a)). - j’

Section 19 of the Act defines the objectives of an ﬁauthority

as follows: ‘ .

the objects of an authomty are to estabhsh and
undertake, ... a progran designed to further the
conservation, restoration, development, | and

management of natura‘l resources ... .
Hood (1972 111) believed authorities had failed to‘ acm eve the
programs necessary to achieve these obJectwes of the Act.
Instead authority programs had focdsed on physical water
related projects (Wood, 1972,102-104) Targely aimed to protect

existing development and to provide recreation areas. These -

programs could be classified as the restoration or improvement
of natural resources and to —promote tourism and recreation.
Wood (1972,111) concluded that conservation authorities had
failed to be the integrated comprehensive resource management
agencies which they were meant to be. This failure was
attributed to be the result of too broad a mandate and too
narrow a perspective on the part of authority managers.

White {1968,102) noted that water management strategy in
the United States had evolved from single purpose private
construction to regionally integrated planning. Since the West
Ferris Study is so closely linked to the Official Plan it
represents a regionally integrated or comprehensive water
management document. Integrated regional development is an
unbrella term encompassing the concepts of regional water

management and r’egidnél development planning.
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Regional water development . and comprehensive
‘planing of regional developnent are inseparable
parts of community planing and both will be more
successful if carried out on the basis of simila
frameworks, namely multipurpose general regional
gpwerments and incorporated in an area plan of a
... mmnicipality (Memon,1970,140). ‘

The problen is how govermment agencies can better ooperate
to' achieve comprehensive flood plain management . Ent angled
within this aspect of the problem ae the jssﬁes’ of
‘hydrological malysis, inter-agency l;argai ning, and commi tment
in the planing process.

I

Hydr ol ogi cal 5na] yis

A problem with the West Ferris Stuly was ‘not the

.. quality of precipitation and flow data but the length of

record and particularly the lTack of high flood events, This is
a problem which only a longer period of record and the
occurrence ad measwement of intense runoff events Wil
sol;fe. -

The cnsultant utilized four stoms to calibrate HWO
ranging fr;m 1.29 inches to 2.28 inches of rainfall and 17
hou-s; to g@ hous duration (Table 3.1)= Table -3.1 also
Nlustrates the difficulties inmodel calibration. The model
accuracy ranged fram 50% to 118% of gauged (or actual flows),
aver agi n§ 8% of guaged. It is upon these calibration efforts

that the recommended projects for the West Ferris aea are

made. -

|
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There is certainly a 1ot to be said for 'making
decisions in an wncertain world.' The wcertaintyof the
calibrated mode]l ae compounded when the Timmins Storm which
assunes 7.60 inches of rainfall in 12 hows is utilized as the
rainfall input (Northl and Engineering Ltd., 19%1,8).

In examining the consultants' analysis the CAB believed
only 2 of the 4 events, (September 19, 1975 and October 30,
1974) merited caT‘ibrat;ion efforts. The other storms did not
produce sufficient ruoff to be considered (Ding, August 6,
1980,2). As previously mentioned a correction factor was
applied to these events (Chapter 1II) which substantially
increased the original West Ferris Study Timmins f?owsﬂfrcm
2;‘262 cfs- to 5680 cfs. The problems associ ated with
extrapolating Tow f1ood events to much higher ones is plainly
evi dent; Bob Chang, Acting Director of the CAB, stai:ed that it
was for this reason that the” Branch uses a ‘conservative
approach' when estimating flows.

A intense rainfall - Tow duration s:thom event would
improve the ach‘acy of r;alibrat'iom In July 1958 Hurricane
Agnes passed over North Bay causing the highest flow recorded
on the Duchesnay River quage. This watershed is similar in
size and swficial geology to the.rl_daVase River watershed, and
is Tlocated a-t the north end of North Bay draining into L ake

Ni piAssi ng.
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The author/suggests this storm be used to calibrate the
LaVase River HYM0 model. By comparing the responses of the
LaVase and Duchesnay hydrographs since 1974 to the same stomm
events same statistical relationship could be established.
This relationship could be imposed for Hurricane Agies flows
recorded on the Duchesnayu to the Lavase. The rainfall data
would be provided frbm the Nbrtﬁ Bay A\i_r'port station, This
could increase the accuracy of HYMO calibration.

TiM's could have been conducted between 1977 and 1979 when
the -West Ferris 'Study was in the formulation §tages. A
temporary rain guage network could also have been established,
particularly in the summér months when student employment
programs could be of assistance. ;

The problems of the scientific information system will
remain because of th!' problems. of model complexity versus
efficiency and cost. B\fakeJDwady, H_ydrolog;ic Enginneer with

Northiand Engineering, pointed out that while models such as

the Sanford Watershed Model can provide very accurate flow

| medictions they require detailed data on evapotranspiration

and soil moisture ylhich are not readily available. The cost of
collecting such data is prohibitive and the sae problems will
remain;_ extrapolating Tow in:l:ensity stbnns to the Timins.

In Northern Ontario a recent MNR study indicated that an
additional 300 meteorological stations will be required to

'achieve a density of 5 stations per io,ooo square kilameters.
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Peter Gryowski, CAB Hydrameteorol ogist estimates the covf for
establ ishing a rain guage will vary fran 31,000 to 35,000
depending on the gauge type. A strean quage will raige from
$5,000 to $7,000. The MNR cooperates with the Water Survey of
Caada in the establ isment of quages. At present MNR supports
anetwork of 150 (out of atotal of 500 provine wide) river
quages in conjuction with the Water Survey and only 7 - 10
new flow stations in the province are established each wea
through this aravgement.

The paucity of’ data wllection will renain a. problen in

“the North Bay Mattawawatershed for the foreseeable future,

Budget tightening by the Authority, mumicipality and MNR

prohibit the expendi ture of funds to " it alone* in any data
wllection network. It is reoommmdedﬁthat the NBMCA assess
the adequacy of data based on expected future water management
praojects. If. difficiencies exist -sumer student or other
gverment fuded progms could improve this information

system.

The Bar qining Process

Much of the project delaywas the result of legitimate
technical problans and differences in malysis between the MNR
Region and the consultats. When these participants were
wmable to resolve the flows the MNR enlisted the support of
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Mr. MacPherson. Unfortmately his report did nothing to
resolve the controversy and, if aything, probably added to
it, When the consul tants did not agree with his report they
sought the advice and support of another engineer, Dr. Wisner.
MacPherson's report stated the onsultats' adalysis was
inadequate while Dr. Wisner's suggested minor modifications to
the analysis, but essentially substantiated their
calculations. Both of these individuals mirrored the point of
view of the participants which reqested their involvement. It
is the conservative approach of MNR ve;*sw, the consultats®
approach which seeks to safe'ly‘ relieve a muwh lad as
possible fram hazar;d designation which is the sowce of this
conflict. It was onlywhen the CAB entered into the study
process  that the flows were finally agreed upon. This
involvement came at the request of the Minister of Natural
Resources. The NBMCA delegation which met with him in August
1980 asked him to choose which stuly was crrect (interview
Beckett, 1982). Bob Chang, ActingMaager, Technical Services
of that CAB stated that the Branch is the recognized expert in
the field of hyrology inOntario. This author suggests that
the Branch play a more active role in the study process to
better- utilize this expertise. Rather than having the Region
approve the tedinical merits of astuly it is recommended that
the CAB be given responsibility fcnathis‘ function. The Branch
would have been responsibie for tm\ﬁsgﬂogic and hyraulic,
and st - benefit analyses approval in the West Ferris Study.
This would enswre a oonsistent approach to MNR technical

comments aaross the province,
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If this is not possiblemany difficulties in the West
Ferris Study could have been avoided if the flow calculations
had initially been forwarded to the CAB immediately instead of
asking other outside engineer's opinions. The CAB would
essentially act a an arbitrator between the Region and the

cwnsul tant in this institutional aragment . Under no

circunstavces should the extra osts of hiring nutsiéde

consultats be contemplated to aid this negtiation ﬁ‘ocess.
The failue of the latter approach is clearly evident in the

case study.

Conmitment to the Pian

The NBMA and City of North Bay believed that
oompcjy‘ensive flood plain managment was being accomplished
tlrou@ the West Ferris Study and the MNR should be inwolved
in the study. The MNR feels it should not be expected to fund
‘the major portion of a study which examines futue develoment
since this will not benefit the province through the reduction
in flood damages. p
The study participants originally agﬂedﬁ tothe terms of

reference outlined in Chapter III and contained in Appendix-

'B'. While the stated purpose of the study can be oonsidered
samnewhat @eneral in natwe it clearly indicates that future
develoment will be examined in the study. The benefits
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arising from relief of lands from hazard 1and desigation is
‘also being used to detemmine the feasability of ny
alternative solution in the st - hem{it amalysis. The NBMA
and City of North Bay were surprised when MNR requested all
references to futwe develoment be dropped fram the report.
This represents a loss of commitment to the agreed stuly. The
study objectives state: |
the primary objective of the study is to formulate
a overall flood plain management plan for the study
area ..., which will be_ compatible with existing
developnent and the—development proposals contained
in the West Ferris Secondary PTan and comply with
the  requirements of the Ministry of Natual
%gs]gw;:es (Northland Engineering  Ltd., fpril
, 3). :

InFebruary 1977 the MNR through' the R.C.A.P.S. had

clearly stated it would not fund a project whidu‘examined
Future develoment (McClella, February 16, 1977) . Whether the

MNR failed to note the references to fature deyeloment in the
tems of reference or misumderstood the rqeming is ot clear,
The interview with the Regional MNR of ficial indicated that
the objective of the West Ferris Study was to examine existing
develoment exclusively. It is quiPe evident however that when
the MNR desired this change during the stuly, the municipality
was losing the benefits derived through increasing thé tax
base#s areult of reducin§ the extent &f hazard lads. As
the gneral planing model noted, commitment to the plan is
the mest important part in the plaming process since all

methods of aalyses and participant roles. are identified here.
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The MNR position was moderated in a 1eti:er fran the Regional
Engineer to the NBMCA which commented on the Tack of
commicatior!“betwem the consultant, NBMCA, and MNR, and
expressed hope that this situation would not be permitted to
develop again (Walsh, September 18, 1981).

This can be most effectively achiewved if the study
participants agree duri ng_ the formulation of the study
objectives the role(s) of each actor, the methods of malyses,
the modelling techniques, and data reqirements. This was
genera‘ﬂy 1 acki ng in the case study.

Northland Engineering was auite surprised that MNR
checked all calculations in detail. Their comment was that if
MNR wishes to supervise the aalysis that closely why hire the
consultant in the Ffirst place? MR clesely scrutinized all
studies to ensure they were conduéted properly. MNR rea;ﬁly
adnitted that it prefers to be on the conservative side in
flow calculations to add in an extra safety f’icturu Bob Chang
"{Acting Manager, CAB) stated that it is easie to ranove lads
fron a hazard designation than to enlage developed areas into
the hazard Tand designation. Underestimation of the regulatory
flood flows t{i‘ﬂ defeat the objectives of ﬁe provincial flood
plain "management po]icyiﬂ One of the ‘reqirements of the
Ministry of Natural Resources' s that the hyrologic and
hgdi'aulic an;ﬂysis be completed to their satisfaction. Since
the MNR is funding the major portion of the study they are
entitled to carefully scorutinize, in an objective manner,

these aalyses.
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The letter from the Regional Engineer of September 18,
1981 also noted the lack of communication between the study
participants stemming fran the Tems of Reference. The
Regional Engineer questioned the use of the U.S. flood damage
curves to evql wate the benefits to e;d sting develoment
instead of comparable curves were available from Canadian
sources . The Tems of Reference clearly stated the U.S. curves
would be utilized for the analysis (Mppendix 'B').

While the study objectives are being formulated it is
imperative that all participants negtiate md bargain with
ead} other, in god faith, to achiew the best aad most
efficient reporting system possible. I\t is difficult for the
author to discern the difference between beligerence based on

personal ity conflicts between individuals associated with the

study and valid agency concerns which the author noted duwring

the research. Personality conflicts aside this study should
not have taken over two wrars to be completed.

The problens stan from the lack of definition on the
study reporting systan. When the terms of reference are agreed
upon all participants must vemain committed to the planing
process. Any changes in purpose or methodology must be agreed
upon by all. The consultant appeas to be caught in the midd}e
in this case. The original tems of reference indicated that
Northl and Engineering would not be rgsponsi ble for providing
the Timmins Flood flows and woulci use those generated by the

/
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CAB in 1972. When the large difference between the 1:100 and

Timmins was noted by Northland it evaluated the Timmins flows

'

~as well, with no written authority to do so. The extra cost of

$20,00p for doing the study is to a large degree the result of
this extra anmalysis. To the author's knowiedge the NBMCA has
not  yet  considered payment of the additiomal cost.
Unfortunate?& Northland Engineering did not have written
approval to consider the Timmins Tlows and may not receive the
additional $20,006 they requested. This points out the need
for all parties to agree upon changes in the Terms of
Reference prior to one participant doing something they are

not responsible for.

Camprehensive Water Management

While the consideration of land enhancement may be
considered irrelevant for Authority projects according to MNR,

they are considered to be vitally important by  the

municipality and NBMCA in any comprehensive flood plain

management plan for West Ferris, The City has  already
completed much of the work recommeded in the West Ferris Study
with the DREE funds. ‘

Chapters I and II outlined the need for cooperation
between all levels of government to achieve comprehensive
water management in Canada. The lead agency approach is often
utilized in Canadian water resource planning. The Comittee
reviewing the role and mandate of the Conservation Authorities

stated:
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given their direct responsibilities for flood and
erosion control, Conservation Authorities must be
actively involved 1in  the  development  and
implementation of comprehensive water management
plan ... and may be designated to assume the lead
role in the preparation of comprehensive water
management plans (MNR, April 1979,5).

If the West Ferris Study is to be a comprehensive plan it must
examine the range of alternative solutions and benefits to the

municipality, MNR, and NBMCA. Since the NBMCA is best suited

to solve flood and erosion problems it was selected

to be the lead agency for the West Ferris Study.

If the NBMCA is to truly be the lead agency in the West
Ferris Study it must also be accountable for the project. At
present the MNR Regional Direcﬂﬁr has final approval over
studies such as the West Ferris Flood Plain Management Study.
This present arrangement puts the accountability squarely on
the agency which has final approval, the Ministry of Natural
Resources.

This has been cited as a major shortcoming in Authority

A

management structure by Turkheim (1979,42).

(An authority) 1is virtually powerless to choose
priorities, especially where a high priority item

" reguires the designation of a  benefitting
municipality. In effect, the choice rests with the
municipality in terms of acceptance of its
apportiomment of cost for a project, yet, it bears
little or no accountability for a bad choice or one
made parochially.

The MR also has a major influence on authority priorities
since this agency funds a majority of NBMCA programs and
studies. An authority is caught between balancing MNR and
municipal interests. This is particularly evident in the West

Ferris Study.
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In his review of Regional Government  in Waterloo the
Palmer Commission concluded that the Grand River Conservation
Authority, (and all conservation authorities) was missing two
key characteristics which prevented it from being truly
accountable to the public:

it does not have an electoral base and it cannot

levy taxes. Without these "tools" the authority is

at the mercy of the Province and Municipalities

{March 1979,195).

If the NBMCA is to be held accountable for the study
success or failure it must have Tinal study approval. This
does not indicate that the NBMCA should not receive technical
approval for the study from the Ministry. The process’of
negotiation between the municipality, MNR, and NBMCA will
continue to be critically important in the plan
conceptualization stage. Prior to authority approval comments
from these participants as well as any other interested

| agencies should be sought.

| Perhaps the most difficult aspect of the Nesr; Ferris
Study 1is to differentiate between solutions which ameliorate
flooding for existing development and those which facilitate
future development. Unfortunately they are not mutually
exclusive. The structural adjustments recommended in the study
will reSuI‘t in the reduction of peak flood flows. Hence, the
protection of eiistjng development and the provision of more
land for futuré development is provided for at the same time.
The MNR does nbt wish to be examining projects which allow

6‘5

i
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future development, believing instead that these costs should
be bourne by the proponent of the development., What is
required is a different cost sharing arrangement for the cases
where both existing and future dévelopment are examined, It is
recommended that this sharing be based on the benefits arising
from the protection of ex%éting development (by the MNR) and
the benefits arising from allowing development in former
flood plain lands ‘(by the municipality).

The flooding problems in West Ferris had been recognized
for some period of time. The DREE funds permitted the
in&ustrial development to be located here. The author believes
it is reasonable that an allocation of funds for ident*i%y*ing
flood prone areas be included in the original DREE submission.

Instead the West Ferris Study was not initiated until two

years after the moneys had been received. This could be ¢o -

ordinated between DREE and Environment Canada through the

Canada Flood Reduction  Program. | The envirommental
compatibility of land development is the aim of this
recommendation. The MNR and NBMCA should clearly state that
although they are involved in examining future development
through the West Ferris, their participation in recommended
projects is not necessarily guaranteed, l;roject involvement by
an authority and MNR is presently justified on the basis of

existing development only,
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The framework for fostering comprehensive flood plain
management is identified in the official plan. Since the
present flood plain management policy is directed at the
officia; ptan it follows that the municipality must accept
more responsibility for Tand use plamning within  its
blaundariesa Provincial flood plain policy identifies the
municipality as a key .agent to control future flood plain
development through land use regulation. The author therefore
suggests that™ *a‘ll" municipal, conservation authoritj and
proviricia] agency pfanning documents vtentre around the
official plan. Since no ‘national or provincial water

management strategies exist at the present time, the framework

for allowing comprehensive water resource matiagement must be _

developed from these local- level planning documents.

Agencies such as the Ministries of Housing and Natural
Resources and conservation authorities‘»have input into these
documents to ensure their concerns are included. At this

normative Tevel then, operational plans-(West Ferris Study)

and strategic level documents (Watershed Plans, Str;tegic Land

Use Plans) may be integrated by other agenicﬂiesa Platt et al.
(1960,vii) believed comprehensive management could be achieved
if flood plain management were better integrated with other
local planning documents, such as official plans, ‘secondary
plans, reclieational plans, and transportation plans. By

identifying the need for future projects in official plans,
4
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-institutions such as MNR, and conservation authorities may be

better able to serve municipal needs. This notice of future -

projects  will also ﬁaéilitate the improvement of the
scientific information syiiem, if required, :and necessitate a-_
greater &egree of coopefatiﬁn, or bargaining beﬁvéen these
agencies. It will not be an easy task. Chapter V summarizes
how this co - operation may be developed through the
examination of the existing institutional arrangement for for

flood plain Mmanagement .,

]
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CHAPTER V. |
SUMMARY DISCUSSION AND GONCLUDING |
_ REMARKS |

'
{

°‘1

_ Chapter I identified that the intent of ,thls research

|
paper was to determine who or what combination af actors would

provide the most effective management of the fio#d plain.
|

Resource management, including flood plain manaéement was

§
-
!

described as a decision - making process crrr1edﬁ out by

government institutions at all levels. Nnrmat1ve, strategic,

and operational planning exercises were 1mport5nt components
in the resource management process to achieve the societal
objectives discussed in Chapter II A general plann1ng model
was presented in Chapter II to familiarize the reader with
general planning concepts. As identified by Nh1tey(1956), four
types of institutional approacheswvto maﬁage \river basin
resources, multiple purpose reservoir, land aﬁd water,
comprehensive regional development. and >unffied basin
administration, were.- described. Effective management was
inf Tuenced byA two factors, accountability and eff1c1ency,
which would be used to evaluate the West Ferris Study proaect

- f

delay.
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Within this institutional and planning framework Ontario

flood plain  management agencies were ‘discussed. The

fragnentation of respOnsibili%}‘was noted between the major
flood plain managers in Ontario, the conservation authorities,
MNR, and municipality. The provincial flood plain management
policy was outlined as a framework to achieve societal
objectives, specifically the enhancement of the natural
environment. Jineﬁhlstory of the Ontario conservat1on movement
showed that resource management and economic deve]opment were
important contr1but1ng factors to the formation of the
Conservation Authorities Act.

The West Ferris Flood Plain-Management Study illustrated

the difficulties in managing the flood plain. This was
explained in Chapter IV to be the result of the differences in

legislative mandates, perception of the participants, and

~

professional experience op’the part of the participants. While

conservation . authorities have traditionally conserved and

enhanced natural resources through flood plain management, the

present provincial policy allows an authority to permit
development on the flood plain in certain circumstances
(Appendix 'A*). The quesi%on and central problem which arises
from the West Ferris Study is should a conservation authority
be the lead agency in promoiing flood p]aiﬁ studies which
examine future deve}opment Secondary issues which must be
addressed pertain to aspects of Ontario flood plain management
policy, the nature of institutional arrangement research, and

areas for future research.
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The Alternatives which v;ere considered to improve the
institutional arrangement for flood plain management in the
case study were:

1) MNR assume 100% responsibility for conducting

the engineering aspects of water management studies.
2) NBMCA conduct the study without requiring MNR technical
and final plan approval; ¢ h

3) the municipality be responsible for conducting the

study on its own using DREE funds; and

4) clarify andjbetter deliniate the present roles

of flood plain managers. “
Unified bas;in adninistration was not considered because ‘the.
author felt the néed for one had not been clearly establ ished,
This was one of the three factors that ‘Ingram (1973) indicated
were necessary if this management approach was to be
effective. Thé interviews indicated that alternatives 1 and 2
were not desired by any respondent. Co-opgration, barga\iyn‘ing,
and communication were frequently used terms by | most

respondents in suggesting ways to improve the grocess.

Alternative 3 would solve the question of who should pay for -

the study; however the MNR an¥ comservation authority have
input into the official plan and zoning by-law. If MNR or
local  authority did not does not agree with the flow
calculations in the municipalities watershed study, then the
corifrontatiqn between these bodies would occur again,
Therefore, alternative 4 would appear to be the  most
acceptable solution to the problem. The following discussion
is premised on thi§ fine tuning of the present institutional

arrangement,




&

7
The Institutional Arrangement for Flood Plain Management
in Ontario
-

This central question can be best answered through the
examination of vertical, functional, and horizontal levels of
institutional fragmentation as identified by Platt et al.
(1980,26). These authors noted that the responsibility for
flood plain management in the United States "is vaguely
assigned to “the public®, but this conveniently overlooks the
complex nature of public decision - making ..., especially
where Tresource management 1is concerned" (Platt et al.,
1980,26). The same comment holds true for Ontario flood plain
management policy. The vertical or hierarchically division of
responsibility between, local, regiomal, and  provincial
governments has shown that mynicipalities have allowed
development to occur on the flood plain in the past and turned
to c?nservation authorities and/or the provincial government
for solutions when flooding has occurred. The present flood
plain policy was introduced after the municipalities had
complained that the flood plain policy had previously been too

restrictive (the one zone concept).
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The question at the vertical level is which agency should
be responsible for flood plain management. All interview
respondents agreed that conservation authorities weré the best
equipped agency to deal with flogd and erosion “pljoblems
because of their watershed jurisdiction. This allows

authorities to examine the broad implications of any proposed

solution to these problems. Other government agencies, such as

tocal Planning Boards and MNR, will continue to be involved as
secondary participants in flood plain management. Conservation
authorities should continue to be the lead agency.

While all interview respondents agfeed on who should be
the  lead agency there was no concensus as to which
institutional approach to flood plain management' should be
followed or how the author’*‘iﬁ?cbuld more effectively be the
lead agency. This arrangemént m‘ﬁ}‘ dépend to a great extent on
which  societal ‘g‘qa;ﬂ(s) are to be met 1in flood plain
management. Presently flood plain management goals are geared
exclusively to the enhancement of the environment through the
reduction of the flood hazard. However, economic growth is
a‘lso\ facilitated through this policy according to the
municipal and authority respondents.

‘Both the enhancement of the environment and the provision
for econamic growth were the motivating factors behind the
passage of the original Conservation  Authorities Act
(Richardson,1974). The MNR viewed the West Ferris Study

i
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objectives exclusively from the enhancement of the
environment. Var; Loon and Whittington (1981,599) believed
societal goals were not the problem in planning "but rather to
deve]op‘ the most practical and effective procedures for
achieving agreed uypon goals." The conservation authorities can
play an important role in solving this problem, As previoﬁsly
noted by Wood (1972,38-39) the broad mandate provided for in
the‘ Conservation Authorities Act allow this agency to have a
wide perspective in solving resource management problems. The
projects recommended throdgh the West Ferris Flood Plain
Management Study will result in the solution of the flood
problem, identification o? future land uses in the official
plan and zoning by-law, and the promotion, or at least the
opportunity pf increased economic development. While these are
all legitimate areas for authority involvement implied in ‘the
Conservatioﬁ Authorities Act, the H'in'istry! of Natural

Resources does not wish to fund studies which examine future

e
i

‘ﬁevewpment opt10n§. If comprehensive water management is the
goal of the West Ferris Flood Plain Management Study then this
aspect must be addressed. The West Ferris §tudy illustrated
the difficulties  of siné]e function management agencies
Bargaining\to achieve comprehensive water r;eseurce management .
Memon (1970), ingram (1973), MacMﬂ\fan (1976), and Mitchell
(1980) believed that the competing prograns of various

agencies would enhance the wider consideration of alternatives
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to achieve societal goals. The reason for the breakqown in
this process in the West Ferris Study is that "agencies can
co-ordinate their efforés only to the extent that their
policies are mutually consistent® (White,1969,72). This is a
function of the Tlegislative mandaté and institutional
approach.
Van Loon and Whittington (1981,521) viewed agency

interaction as:

a set of bargaining relationships. ... When

decision - makers discover that not all the demands

they consider important cannot be satisfied, they

will begin to trade off one project against

another,
This agency interaction results in the strengthening of policy
and its effective implementation (White,1969,72). The
Conservation Authorities Act must be more explicit in defining
the nature of its political/institutional concerns to better
facilitate the bargaining between municipalities and the
Miqjstry of Natural Resources injorder better achieve societal
goals. Which societal goals (Table 2.5) are to be achieved
must also be clearly defined. One of the objectives of flood

plain policy is “to encourage a co-ordinated approach to the

use of land and ménagement of water" (Dillon and MacClaren,

1976,31). This 'catch-all' phrase seems to be one of the
contributing factors to the agency conflict present in the
West Ferris Study. The NBMCA and municipality perceive this
co-ordinated approach to be achieved through the examination
of present and future land use options in the West Ferris

Study.
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Bargaining was identified by Parks and Monk (1972,37) as
an effective technique to‘obtain agreement on project purpose
and objectives. The case gtudy clearly indicated that the
bargaining between the MNR, NBMCA, and municipality is
co&frontationa‘l in nature. Much of the study delay c.ld have
been avoided if the reporting system, methods of analysis and
evaluation, and study objectives, been negotiated and agreed
upon by all participants prior to the commencement of the West
Ferris Study. By spending more time to establish these points
prior to study initiation, less time will be wasted during the
study process. A factor which Parks and Monk (1972,38)
identified as necessary for effective bargaining was that aﬁ
parties must have a similar measure of power. At the present
time the conservation authority lacks this equal measure of
power,

The West Ferris Study could have been an excellent
opportunity -to easily attain comprehensive flood plain
management through bargaining. Both the MNR and City of North
Bay desired action from each other. Theiﬁinistry wanted the
municipality to have a consolidated zoning by-law which
recognized provincial flood plain management policy and have
the municipality adopt f1o0d and fill regulations administered
by the NBMCA. The City of North Bay wanted the West Ferris
Study to identify existing and future development in the area.

This information would be used to identify flood plain areas
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and policies in the official plan and zoning by-law. This was
essentially the agreement made at the Ontario Municipal Board
hearing between the MNR, NBMCA, and City of North Bay
regarding North Bay's official plan amendment,

The DREE granmt provided the funds necessary to provide
the infrastructure necessary for the industrial park. Since
this area was in a known flood plain the City wished to
determine where the flood Tines were located and what projects
could be undertaken to reduce the hazard. The DREE grant would
also provide the funding for these projects. The City believed
the NBMCA would be the means Lpfbugh which 75% of a f1o0d
plain study could be funded by the province. A Conservation
Authorities Administrative Procedures Committee examined the
authority, MNR, and municipality relationship. They stated:

for almost 30 years, the Conservation Authorities of

Ontario have operated on the understanding that they

are autonomous corporate bodies representing a full

and equal partnership between their member

municipalities and the Province. ... Conservation

Authorities are really a group of 38 municipal

organizations; their primary purpose in life as

‘delivery' agents for their member municipalities

(Powell et al., 1975,4).

The West Ferris Study is an example of an authority acting as
a - 'delivery' agent “«for the City of North Bay. The Committee
pointed out that an authority is an autonomous corporate body
representing municipalities acting at arms length from the
province. The numerous communications between the MﬁR and
study participants consistently stated that MNR policy which

would not fund projects considering future development. This
kY
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author ' wonders what happened to the arms length approaéh?
Clearly, the NBMCA is not at arms length because of their
dependence upon MNR for technical and final plan approval, and
the majority of funding. ‘

“This author completely concurs with the policy which
prevents the MﬁR funding projects which exclusively examine
future development. Programs such as DREE and other provincial
ministries (Treasury and Economics, Northern Affairs) can
provide funds to municipalities for industrial and economic
growth. The problem remains however as to funding arrangemepts
for studies whfch examifle both present and future flood plain
development such as the West Ferris Study.

If authorities are to better serve municipalities as a
‘delivery agent' tﬁey must be 'in tdne' to local needs. Since
a municipality is concerned with all aspects of local affairs,
an authority must be’ able to respond to these municipal
concerns., ( _

Perhaps the broad mandate of the Conservation Authorities
Act and the authority's role as a ’deiiygry' agent would be
better served if an authority had more independgnce from the
MNR. Rather than MNR policy being consistently stated,
communications should state "“it 1is conservation authority
policy ...". This would allow authorities to operate more

independently of the province. By doing this however the

likely result will be more MR - authority confrontations
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because of divergent approaches to resource management,
Perhaps the best solution would be to adjust the grant rates
for water management studies based upon the benefits derived
from protecting existing development and from those derived
from protecting future flood plain development, It should be
stressed that an authority should not be involved in funding
projects which allow future  development to"  occur.
ﬁunicipa’lities will eventﬁaﬂy be compensated for investments
in these studies and subsequent projects through an increased
tax base. |

Platt et al. (1980,30) noted the fundamental weakness of
United States flood plain policy was the Tack of co-ordination
betwegn intra and intergovernmental agencies. The report
stressed the importance of 'éo»ordination between managers in
applying non - structural adjustments to flooding., The new
provincial flood plain policy should solve the past conflicts
between municipalities and the Ministry of Housing against MNR
and authorities. In order to achieve this however, greater
commitment is required by all ba'rtic’ipants in flood plain
management, ‘

During the interviews it was implied by some respondents
that\ the Ministry of Natural Resources be removed from water
management all together. It was suggested that  the
conservation authorities assume greater responsibility for

water management, While this institutional arrangement would
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result in consérvation authorities being more accountable for
their actions, many, including the NBMCA, lack the tech_nical
support staff to assﬁne a greater role in water management.
This would a‘ls:o reduce the bargaining between agencies which
was considered necessary to implement programs best suited to
achieve societal needs. If comprehensive water management is
to be achieved through the conservation authority program
better negotiation between agencies concernin§ the issue of
conflict resolution (in the case study the diffé‘rences‘ of
hydrological analysis) is needed. ~ The interviews and the
events of the West Ferris Study indicate more effective

intergovernmental collaboration is required. The City of North—

"~ Bay must not allow future flood plain development to occur as

the District MNR official cited has occurred on Chippewa Creek
in 1980, The degree of collaboration and who should be active
in this prcces§ will be dictated by the mix of adjustments
(Table 2.6) employed in a given watershed. Bargaining will
again play an important role in this process.

At the project level, the planning process must encourage
a dialogue between study participants. A1l study participants
roles' must be clearly defined in the terms of reference and
the study objecti“ves. - At the vertical level, 7bargaining is
the key to better achieve effective management., The MNR must
be more flexible in interpreting and implementing the
Conservation Authorities Act. Bargaining during step 1 of | the
planning process, commit ment to the plan, is particularly
important in avoiding study delays as illustrated in the West

Ferris Study.
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- Platt et al. (1980,26-27) defined fuﬁctionai‘
relationships -as “the division of power within any level of
government., Although the éa;;e study éssentially examined
vertical feIationships there were functional problems in flood
Better

plain management noted during -the interviews.

comunication  between _ the planning staff and building

ins-pectors 1s required to prevent future - flood plain
| dévg]o;rnem; from occurring. Flood lines should be forwarded
?rom:ihe NBMCA to the plg}mi—ng staff _in order thal this
information _be n;ade more available. -

Platt et al. (1980,28)

identified  horizontal
fragmentation as “the most perplexing and least studied

issues in intergovernmental flood plain management "

Specifically referring. to flood plain development downstream

of reservoirs, | these researchers noted the need for a
watershed approach by all communities. The present flood plain
policy also requires a similar approach. In West Ferris any
land use changes in adjacent municipalities will influence the
hydrologic response of the watersheds. L(:ons;er‘vaﬁon
authorities can provide a forum for municipalities of a
watershed to negotiate on future land uses which will affect
the deliniation of the flood line. Municipalities can aiso
have input into the selection and operation of alternative
solutions to the flood hazard through this watershed approach.

Structural and non-structural alternatives recommended in the
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- Heg:‘Ferris Study should be adequate to protect existing and -

planned Eevelopment "Qased on G—B;tima;iGF;lLOf watershed changes

: ~ %nticipated in the future (Northland Engineering Ltd., 1983). ~ —
‘ Th{ official plan allows for the estim@ioﬁ of expected runoff! -

co-efficients based on land use changes, . -

~ Solutions to the West F erris Study Project Delay —

-~ Chapter IV outlined a possible solution to avoid T

; 7 _qnnecesis?ﬂy tong ;Tigject delays. The Water Managément and—
) Conservation Authorities Branch shoyld assume a more active

J role in approving the technical merits of local authority

\ projects, This will ensure a more consistent approach in ~
dealing with all authorities across the province,

Incomplete information, or at least a short period of

record will continue to be a problem in the North Bay Mattawa
b w§tershed. The paucity of high runoff events is particularly
problematic in extrapolating calibrated models to the 1:100
j!‘ year and Timmins floods. For this reason the MNR should
continge to use a conservative approach ty flood flow
| calculations, The NBMCA in co-operation with the Conservation
Authorities and Water Mahagement Branch should determine the
adequacy oi’ the present river precipitation and rivgr guage

network to meet future watershed study requirements.
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Municipalities can play an integral role in determining
future watershed studies through the official pian. It has
been problematic for the .province to adopt a provincial water
policy given the incremental fashion in which priﬁrities and
funding have been applied in flood plain management K(Mitchel1
et al., 1978,109-115). Van Loon et_ai. (1981,598) believed
incremental p1an;ipg was the rule rather than the exception in

government projects.

«®  Ina-situation of incomplete information it is

risky to attempt "great leaps" forward with radical

policy options, for the "great leap" may precipitate

unforseen consequences which are more serious than

the policy is designed to solve in the first place.
This incremental planning can be avoided if official plans
identify the roles of various agencies and organizations in
the future land use strategy. For instance, .the North Bay
Official Plan could have specifically noted the flood hazard
in the West Ferris area when it was identified as the primary
area for future industrial growth., This would have been a
signal to the NBMCA that a study would be necessary and
allowed this agency-to establish guaging equipment as quickly
as possible. This would also increase the grass =~ roots

approach of the conservation authority program.

Areas for Future Research
This study illustrates the policy and deéision-making
I
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process for conservation authorities. Municipal amd authority

interview respondents criticize MNR. for dominating‘ this

process. The MNR officials at all 'leveis stressed the need for

a co ~ operative approach.
Future research could focus on establishing whether the
prese;t institutional arrangement has effectively allowed the

conservation authority to be the autonamous corporate body and

'delivery' agent for the municipalites_it was meant to be. The.

case »stugyf approach, if employed would have io use a cross -
section of ;uthorities across the province and utilize a
structured framework of evaluation such as Suchman (1969), or
Palmer (1979). These studies should also centre on how
accountable a conservation authority is for the consequences
of its own action or inaction.

The intent of this research should be to examine the

suitablity of the present institutional arrangement. If it is

deemed unsuitable thén perhaps the conservation authorities .

could better serve the municipalities under another ministry

such as Enviromment, or Housing. Bargaining, negottation,

communication, and co -operation between all participants in -
water management will continue to be the key words when

discussing the effectiveness of flood plain management in

Ontario.

-
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The theoretical base for institutional arrangement
research should be more closely tied to policy studies. The
development of flood plain management spolicy has been
incremental in nature. The funding for water management

- programs such as dam construction and land aquisition has not
remained constant over time (Veale, 1979). The location of the
Conservation Authorities Branch in terms of the administering
provincial department or ministry has also been incremental in
nature. Originally, the Department of Planning and Development
oversaw the CAB. The Departments of Energy and Resources, and
Ministry of the Enviromment have also administered the
authority program. Since 1972 the present 3arrangaent with the
Ministry of Naturkl Resources has existed. Research should be
conducted to examine the effects of this change in the
institutional arrangement on policy implementation. Through
the use of policy study theory such‘as incremental or mixed
scanning approaches, the geographer will be better ahle to

' understand the relationship between the policy-participgnts.
Through this more systematic approach policy and institutional
arrangement studies will be more clearly defined. This
approach will also foster a greater understanding of this
'force or resistance' in resource management policy referred
to by O'Riordan (1971,110) a;ld aid in promoting a more

effective decision-making process.

-152-




|

|
APPENDI X

e

————

O



i

Appendix ‘A’

Factors to be Considered in Two Zone
Designations

A

and S,.P.A.
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Factors to be considered in Two Zone and S.P.A. Designations

a) a detailed landscape inventory and evaluation;
b) the existing physical and envirommental hazards;
¢) the potential impacts of these hazards;

d) the potential impact of the proposed development upon
these hazards;

e) the proposed methods by which these impacts may be
overcome in a manner consistent with accepted engineering
techniques and resource management practices;

f) an evaluation of alternatives to -the  proposed
undertaking; and '

g) the cost and benefits in monetary, social and biological

value terms of any engineering works andfor resource
management practices needed to overcome these impacts.
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CHAPTER 1

INTRODUCTION

BACKGROUND

The City of North Bay is proposing to develop an area of
industrial land east of the present City development and
referred to as the West Ferris Secondary Plan. The area
is generally bounded on the west by the present City
development, on the north by Highway No. 1l, on the east
by Highway No. 11B and on thé south by Lake Nipissing.

Two watercourses traverse the area, including Parks Creek,
with a watershed area of approximately 5.8 square miles
and Jessups Creek, with a watershed area of approximately
1 square mile. In addition, the La Vase River, which has
a drainage area of approximately 27.2 square miles, abuts
on the east boundary of the area. A

STUDY OBJECTIVES

Since much of the land in the West Ferris Secondary Plan
area is affected by the "Regional Flood", it was acknow=

ledged that planning and design of the proposed development

could not be undertaken without due regard to flood plain
policies and flood restrictions. Consequently, an
engineering study was proposed to Q9tgfgiggﬁzggg;;ements )
for flood'cggtrol management for theﬁﬁest Ferris Secondary
Plan area and the existing residential area downstream. This
study would be funded jointly by the City of North Bay

and the North Bay-Matt&wa Conservation Authority and would
be undertaken by Northland Engineering Limited, since this
firm had already been retained by the City of Worth Bay

for related engineering work.:
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The need for such a study was described at a meeting
held on February 15, 1977 and attended by the City of |
North Bay Planning Staff, representatives from the .
North Bay-Mattawa Conservation Authority, and the
Ministry of Natural Resources. From our review of the
development plan proposals, the comments contained in
minutes of the rebruary 15, 1977 meeting, and our sub-
sequent conversations with the City, Conservation
Authority and Ministry of Natural Resources Staff, we
see that the primary objective of the study is to i
ﬁw formulate an overall flood plain management plan for x
the study area shown on the attached plan, which will |
be compatible with existing development and the deve- |
lopment proposals contained in the West Ferris Secondary
Plan and comply with the requirements of the Ministry
of Natural Resources.
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CHAPTER 2
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i
lg:_'

a———




-
I

2.2

CHAPTER 2

- $TUDY_APPROACH

%

GENERAL 2

This section of our proposal, presents our proposed approach
to the study, the methodology to be used in the analysis and
the approach to the development of recommendations.

The basic study requirements and objectives have been described
in Chapter 1 and form the framework to be done. Our general
approach will be to investigate various alternative watershed
manadgement control options, and assess their effects on the
extent of the floodplain and the resulting land available for
development. In addition, any associated detrimental effects
such as possible increased upstream flooding problems will be
aséessed.p %:ts approach will require the:

-

elopment of Watershed Management Alternatives
- Evaluation of watershed hydrology

- Hydraulic analysis of alternatives

-  Overall benefit evaluation of alternatives

and the development of a recommended scheme

FLOOD MANAGEMENT CONTROL ALTERNATIVES

There are two primary opti%ns for flood management and control
which will be considered in this study:

1) Contain the Regional Storm Flood within
a defined flordway,‘where no development
is permitted.
2) A@bly a two zone floodway-flood fringe
concept, wherein a floodway is defined
(perhaps a 100 year flood) and where no
development is permitted. Controlled and
protected development is permitted within
the flood fringes of the Regional Storm
Flood Plain beyond the defined floodway
where the depth of flooding is minimal.

o
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Associated with each of these primary options is the
possibility of application of other management and control

. techniques, such as the following:

.~ provide storage in the upper areas of
' the watershed, to control and attenuate
peak discharge rates along the downstream
reaches of the various watercourses;
~ construct channel improvements, including
the possibility of some selected filling
along the watercourses to provide a defined
floodway.
-~ combination of upstream storage and channel
improvements.

Additional alternative control options may be identified
as the study progresses. ‘

Regional Storm Flood Within a Defined Flood Plain

The present Ministry of’N#tural Resources policy in Ontario l
is to restrict development within the Regional Flood Plain. |

Depending on the geographical location within Ontario, the
Regional Flood Plain is defined by the area flooded, as a

result of either a:

Hurricane Hazel flood
- Timmins Storm flood
1 in 100 year flood

The criteria used for flood plain delineation for water-
courses in North Bay, is the Timmins Storm. Flood plain
mapping of the La Vase River, Jessups Creek and Parks Creek,
has been undertaken by the North Bay and Mattawa Conservation
Authority and the Regional Flood Plain has been delineated
for each of these watercourses.

EB- W



The criteria used for flood plain delineation for Lake
Nipissing is the 1 in 100 year flood level. This level
has also been established and the corresponding flood
plain delineated in the area under study.

Because of the topography of the area, the amount of
flooded lands as a result of the Timmins Storm Flood is
guite extensive. 1In order to provide more land for
development, the following control techniques will be
investigated using hydrologic and hydraulic data

previously generated for the above mentioned flood

2.2.2

mapping:

- upstream storage,

- channelization improvements.along with
some selected filling to assess their
effectiveness in reducing the extent of
the Regional Flood Plain

- combination of upstream storage and
channel improvements.

Two Zone Floodway '~ Flood Fringe Concept

The amount of flooded lands after applying the flood control

" techniques in 2.2.1 may still be excessive, The two zone

floodway - flood fringe concept would then be applied.

For a two zone system, the floodway is normally defined

as the area of the flood plain required to pass the deeper,
fast flowing floodwater, while the fringe is the peripheral
area, which may on rare occasions be flooded to a depth of
a few feet. For the subject area, and in accordance with
our discussions with the Ministry of Natural Resources, we

would consider the floodway to be the stream channel required

to pass the 1 in 100 year flood. The flood fringe area o
would be that zone extending beyond the 100 yeat<fleodline
limit to the limits of the Regional Flood Plain (Timmins

Storm Flood). ,
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This approach allows some development within the flood
fringe areas. However, development in these areas will
requige flood protection measures.,

Figure No. 1, opposite, is a drawing outlining the basis

of the two zone floodway~flood fringe concept as described

in "A Discussion Paper on Flood Plain Management Alterna-
tives in Ontario", by the Ministry of Natural Resources,
dated August 1977. This concept has been adopted by the
Federal Government in the United States and, in Ontario,
is gaining support as a viable alterpative to present,
more prohibitive flood plain policies. |

The two zone concept will be investigated both in terms
of the present watershed configurations and also in terms
of additional control techniques such ag:

- upstream storage s
- channelization improvements along
%, with some selected filling
- combination of upstream storage and
channel impgYovements. )

In conjunction with this concept, we will develop and define
the f£lood plain management policies necessary to control and
protect both new and existing developmgpts in the study area

including development bordering Lake Nipissing and affected
‘ .

2.

by lake flood levels.

HYDROLOGY

A proper flood management study and analysis must be based

on a sound.and realistic hydrologic analysis.
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2‘3.1

I

1

Traditional Approaches

A traditional approach to estimating flood flows has
often been based on the premise gpat‘a rainfall event
with a particular frequency of recurrence will result
in a flow with the same recurrence frequency. In the
absence of long term stream flow data, rainfall data
which is generally more readily available, is often
statistically analysed to predict various return fre-
quency storm events. A "design storm” is then selected
and flood flow calculations are produced, using one of
several various methods, the most common being the SCS
Method, as developed by the Soil Conservation Service
of the U.S. Department of Agriculture.

A second approach often used is a Regional Flood Frequency
analysis. This approach utilizes flow records from a .
number of different watersheds within a hydrologic region.
Techniques are applied to test for regional homogeneity.
Frequency analyses of the flow records for the different
watersheds are then combined to produce a Regional Flood
Frequency Curve relating the ratio to mean annual flood
for different flood frequencies. A relationship between
mean annual flood and physical chdracteristics of a
watershed is then derived either graphically or by
regression analysis thus permitting the computaéion of
floods for ungauged watersheds in the hydrologic region.
The index flood method proposed by the U.S. Geological
Survey is a widely employed method of summarizing regional B
hydrofogic characteristics.

o




Both of the above approaches have some significant limit{lions

which must be recognized.

a)

b)

Design Storm

It is important to recognize in a hydrologic
analysis, that a rainfall event, with a
particular frequency, will not necessarily
result in a stream flow of the same frequency,
primarily because of the effects of antecedent
conditions in determining the amount of rund€f
for the particular rain storm. Analysis of i
rainfall data and the use of synthetic design
storms with assumed antecedent conditions, W
will not result in a correct analysis.

Regional Flood Frequency Analysis

A regional flood frequency analysis should
consider the flow records of watersheds

within the hydrologic region of a size relative
in magnitude to the particular ungauged water-
sheds to be studied. Both the Parks Creek
watershed (5.8 sq. mi.) and the JessupSACreek
watershed (1.0 sqg. mi.) are relatively small
and few, if any, watersheds of this size

within the region have the long term data
necessary for a proper regional analysis.

2.3.2 Model Simulation

The easy access and increasing use of.electronic computer

technology has led, ower recent years, to the development
of a large number of both hydraulic and hydrologic models,
which allow simulation of the rainfall runoff process through-|
out a wate?gg;d. A large number of models are available and
these vary widely both in degree of sophistication and

-

applicability.
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Some models are one event simulation models, whila others
are continuous simulation models, which may be used té
simulate the hydrologic reaction of a watershed over a
continuing long-term record of meteorological data.

It is, of course, most desirable to develop flood flows from

actual long term recorded flow data on the watershed. Hewever, \

the absence of such long term data, at appropriate locations
aldng the watercourse, such as is the case for each of the
watersheds within the study area, the use of accepted aydro-
logic¢ models can be a very valuable tool for the development
of simulated flow data from long term re;orded meteorological
data.

The approach is to apply a continuous simulation model to
screen significant and extreme flood events, along with their
associated antecedent conditions. These events, alony with
approbriate antecedent conditions, may then be applied to
single event model analysis to develop appropriate flow rates
at various desired locations along the watercourse.

It is this approach which we propose to employ for the West
Ferris Flood Management Study and for this purpose, we
propose to employ the following models in the hydrologic
analysis:

Storage Treatment Overflow Runoff Model (STORM) -
~as developed by the U.S. Army Corps of Engineers

This Model utilizes actual hourly precipitation data
and daily temperature data, to simulate snow accumu~
lation and melt and runoff from rainfall, producing
flow rates and volumes on a continuous basis. Being
a continuous simulation model, antecedent conditions
are accounted for in terms of an evaporation loss »

- factor. The STORM Model is, therefore, most appro-
priate as a screening tool in the selection of
significant and extreme events, along with the
apprbpridtg antecedent conditions.

* ; *




The STORM Model allowd various user options

for runoff calculations, one of which involves
the U.S. Department of Agriculture, Soil
Conservation Service SCS Method. This method
is considered to be appropriate to apply to

the watersheds within the study area and is - a
the method which we propose to utilize.

Hydrologic Model (HYMO) -~ as developed by the
U.S. Department of Agriculture

This is a single event unit hydrograph model,
which will be utilized to develop flow hydro-
graphs at various points along the watercourse, :
for selected individual events and antecedent J;
conditions, chosen on the basis of the screening v
undertaken with the STORM Model, The HYMO Model |
takes into consideration additional watershed !
characteristics, such as watercourse geometry 2
and utilizing this information, undertakes channel |
and reservoir routing in the calculation of flow

® hydrographs. Assessment of the effects of up~
stream storage reservoirs on flood flow hydro-

graphs can also be readily undertaken using this
model.

Both models require initial calibration prior to simulation
of long term flow data and for this purpose, we propose to
utilize the data available from the existing gauging station
on th? La Vase River at Nortih Bay. Records for this station
are available for the period 1974 through 1978, which is
adegquate for model calibration purposes.




After initial calibration of the models, the procedure
described above will be utilized to develop simulated loﬁq-
term flow data, which will subsequently be used in the
preparation of flow-freguency relationships at various
selected points along the individual watercourses.

HYDRAULIC ANALYSIS

We propose to utilize the HEC-2 Hydraulic Backwater Model,

as developed by the U.5. Army Corps of Engineers, in the
calculation of water levels along the watercourses, tiizough
those areas of particular concern within the pro}osed develop~
ment area. ;:J

The HEC-2 Model calculates water and energy levels at pre-
selected and successive upstream locations, and includes the
hydraulic effect of such constrictions as bridges and culverts.
Input data requirements include flow, detailed channel c¢cross-
sections, Manning roughness co-efficients and hydraulic charac-
teristics of all conveyante and control structures, such as
culverts, bridges and dams.

This Model will be used in the hydraulic analysis of an

improved watercourse system for the Regional Flood and, in

addition, for the 100 year flood both for the existing waterway
as well as an improved watercourse. Flow data for the

Regional Flood, we understand, is readily available from
previous works undertaken in the area for the Conservation
Authority. Flow data for the 100 year flood will be developed
in accordance with the methods described previously herein.
Other data, such as base mapping, watershed areas, channel
cross-sections and culvert characteristics, we understand,

is also readily available from previous work undertaken for
the Conservation Authority.




2.5 ASSESSMENT OF ALTERNATIVES AND DEVELOPMENT OF
RECOMMENDED SCHEME

Alternatives will be assessed in terms of:

a) Capital cost of implementation
b) Effectiveness of controlling flood flow
levels and associated floodway and flood
plain extent ,
c) Comparison of extent of land remaining
available for development
d) Comparison of the effects on existing
development (i.e. extent of flood damage)
it is possible to compare flood damage prevention as a
result of various control alternatives in (d) above, even
in the absence of actual specifié site data., Depth-damage
curves, for example, are available through the United States
Federal Insurance Administration (FIA), which relate depth
of flooding in feet to damage as # percent of the total
value for various classifications of building construction
and use. The latter can be estimated by retaining the
services of a qualified appraiser. This procedure is
proposed in the study for the purposes of comparing the
various schemes' effectiveness in prevehEinq flood damage.

A review of the various schemes in terms of all of the
above, will result in the development of a recommended
scheme. A preliminary design will be presented, including
an estimated project cost summary for the recommended
scheme, .
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CHAPTER 3

’ :
STUDY SCHEDULE & ESTIMATED COSTS - -

3.1 TENTATIVE PROJECT $CHEDULE ‘
A tentative project schedule is shown in Pig. 2 PROJECT ﬁ
CONTROL CHART. We estimate that apprqfimately 2% months
would be required to complete the study. The durations
shown for the various operations, however, do not include
approval times.

L ]

3.2 ESTIMATED COSTS

We propose to perform the work for a fee based on the
- "Schedule of Fees" suggested by the APEO, namely:
RY For principals and senior officers . $50./hr.

2) For permanentlstaff - ~“payroll cost pluc 100%

3) Disbursements such as computer time, properly i
incurred in the performance of the work - |
actual cost.

A breakdown of the cestimated costs and staff requirements for
the various work activities associated with the study are
summaq&zed as follows:
;h; Activity ’ Man-Days cost
1. Review and®assembly of
existing mapping and
data 4 ~$  800.
2. Computer data assembly
coding and testing 15 $3,000. |
3. Model Calibration 10 - $2,000. !
4. Analyses of alternatives 15 $3,000. i
|
L . - - ’ Aagm——_)
. N —




Respectfully Submitted

NORTHLAND ENGINEERING LIMITED
Engineers & Planners
Y - SUDBURY - THUNDER BAY

Consulti
NORTH

Activity
Development of recom~
mended scheme

Report writing and
preparation of report

exhibits

&
Client meetings

Computer Costs

Man-Days

10

12

TOTAL ESTIMATED STUDY COST

REVISED APRIL, 1979

Cost

$2,000.

$2,400.
$ 800.

e ——— e

$14,000.
9,000.

$23,000.




e e

A A e -

PR

$150J LIV —~ S1S0J 1S3 - M3IIAIY 1390nQ

3u.>um 3INA3HIS 40 AN

sBUT3®dW JUBTTD

ITqIyxs 3axodea jo uorzwx
-vdeoad 3 Buyjram 310dey

01

sawmayos papusum
~wod8x1 jo jJuaumdoraaag

=

-4

At

S9ATIPUIIJTR JO sosiTeuy

-

UOTIRIGTIRD [OPONW

A

butisey pue bHuipoo
Atquasse ejep xajnduon

ejep 3 HBurddew m:ﬁunwxm
30 ATquasse % mataay

1T

01

;8 L 9 |-s7] ¥ £

UNAQ

ALIAILDY

3N

533aM ~

HANOW

aN A3y
3N 39vd

N AlQ 8L8Y

3N 103royd
7 'bia

JYVHD TI0MINOO  123r0Yd

00tiSL | vnLIV
3N03IHIS

EL DTN o n)

Bar o e o ar

o ————— -
(]
+

4

—

o L

e e e

.



[ S e SESE ST SRS — b — e

- Appendix *'C’

The West Ferris Flood Plain Management Study

——

Ml e



528 Cassells Street,
NORTH BAY, Ontario.
PiB 327

May 20, 1982.

Qur File : 2059

North Bay-Miattawa Comservatioam Authority,

P.0. Box 1212, 348 Fraser Street,
NORTH BAY, Ontario.

Attention : Mr. W.F. Beckett,
Secretary-Manager.

Dear Sir :

Please find following the revised West Ferris Flood Plain Management Study.
The revisions incotporaéed are in ;e$p0n3e to the comments of the reg{?nal
office of thie Ministry of Natural Resources dated Septe;ber 18, 1981, and
the discussion of March 19, 1582, held at your office with yourself, Messrs.

H. Walsh, A. McClellan and N. Paroschy of the regional office.

Please review and advise as to whether this is acceptable.

Yours very truly,

NOKTHLAND ENGINEERING LIMITED,

N I
L A |
[-_..&g\,tvb '~ w—vu
¥

.,
” .

1
B.F. Dawdy, P.Eng. | ‘ |

BFD:MLW. | “ ) E

Encls. ‘ |
‘;c ) northland

,‘ engineering
‘ limited

§
Consulting Engineers and Planners

Heag Oftice 528 Casselts Nortn Gay Ont P18 327 (705 6742720 + 101 Durpam $ _Sudbury Gnt £IC IMS ¢705) §7¢. 440%
| 133Syngcate N Thunder Bay. Ont P7C IV3(807)623-2100 ~ Suste 203 273 Thud Ave  Timmins. Ont Part 3E2 (2091 264 S5
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REPORT SUMMARY

The purpose of this study is to formulat_e;a plan for flood control »
management "in the West Ferris Area which will be cowpatible with
existing development and developuwent proposals contained in the West
Ferris Secondary Plan.

% ’ -
Flood flows generated for the purposes of this study were slightly
less than flows used in preparing the original (1977) North Bay-
Mattawa Conservation Authority's Flood Plain Mapping. Differences
in corresponding flood lines, however, do not warraot revising the

Authority's Flood-Plain Mapping. ’ i

Proposed development in the La Vase River watershed is not very
significa®e in relation to the total size of the watershed.
Consequently, there is negligible difference between sinu}lated pre=

developuent aud 'pois t-developuent flows.

Adoption of a two zone floodway~flood fringe policy by the Authority

_for the La Vase River watershed in the West Ferris Area is recommended.

Restricted development, with appropriate protective measures, would
be permitted within the flood fringe i.e., the area between the 1-100
year and Timmins Storm £lood lines. No new development within the
1-100 year flood plain would be permitted. Expenditures of public
funds wouid not be req&ired for this schene,

Urbanization of both the Jes‘:‘sups Creek and Parks Creek watersheds

without controls substantially increases storm run-off rates.

™
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Channelization to dco“ntf‘ain the regional flood for post-development

! condi.t.ions is the recommended flood control scheme for Jessups Creek.
Comparison of the costs and direct benefits to future devellopment

\( of this scheme weighs in favor of its iuplementation.

| o

. The recommended flood control scheme for Parks Creek involves two sets
T of measures. The first set of measures involves channelization and

' recounstruction of structures to contain the regulatory flood to .protect

existing development. The secound set of measures involved channelization
. and construction of two storage ponds to minimize the impact of and
protect future developmeant. Comparison of the costs and direct benefits

of each of these sets of measures weigh heavily in fatvour of their

implementation.

8. Additional hydrologic data collectiom statious are recommended as

follows:

a) Stream flow gauge on Parks Creek between Marshall Ave. and

Lakeshore Drive. b) Automatic recording rainfall gauges in West
Ferris and at Corbeil. |

NOTE : Conservation Authority Projects funded by the Ministry of Natural

Resources as flood damage reduction programs involve only those

activities necessary to provide protection to existing development.
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SECTION 1 - INTRODUCTION . ’

i.1  S$TUDY AREA . g

» £
This study addresses itseiéﬁ?o largely undeveloped lands in the City
~of North Bay commonly refe%red to as the West Ferris Atea. The area
is bounded to the north by preseant city developuwent, to the east by
Highway No. 11, to the south by Highway No. 11B and to the west by Lake
Nipissing.

Two comparatively small watercourses traverse the study area, namely
Parks Creek and Jessups Creek. In addition, a larger watercourse, -~

__the La Vase River, flows along lts southern boundary.

Study limits are delineated on Dwg. 1.

» b

1.2 STUDY OBJECTIVES ' —

The City of North Bay 1Is proposing a iarge amount of additiomal
development in West Ferris, predominantly industrial, as outlined in
the city's West Ferris Secondary Plan. Since much of the land in
West Ferris is affected by the "Regional Flood”, it was acknowledged
that planning and design of the proposed developmeﬁt could not be -
undertaken without due regard to flood plain policies and flood

West Ferris, predominantly commercial and vesidential and conceuntrated
mainly along the shores of Lake Nipissing is presently susceptible

to potential flood dawage. Consequently, an engineeriag study, funded
jointly by the North Bay-Mattawa Conservatlon Authority and the City of
North Bay was,undertaken to determine requirements for flood countrol

wanagement in the area.

B2
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1.3

STUDY OBJECTIVES - Cont'd. =

The primary objectiﬁe of this study, therefore, is to formufate an
over-all flood plain wmanagement plan for the study area which will be
compatible with existing developuent and developmenc proposals contained

in the West Ferris Secondary Plan.

STUDY ORGAN1ZATION

Northland Engineering Limited was engaged as the prime consultant for
the study. Assistance in computer modelling of the watersheds involved
was provided by Gore & Storrie Limited in Ottawa. TIa addi;ion
specialist services in reviewlng hydrologlic analyses were sought from

Dr. P. Wisner, P.Eng., of the University of Ottawa.

A technical advisory committee consisting of members of the North Bay-
Mattawa Conservation- Authority was set up, for the purposes of this
study, to oversee the Consultant's investigatioms, and petiodiqally
review and approve study findings. Mewbers of this coumittee consisted

of the following persons:

= Mr. W.F. Beckett, Secretary-Manager of the
North Bay-Mattawa Comservation Authdritvy

i - «—ﬁ .

v—

e -

= Mr, M. Daiter, P.Eng., Dirvector of Planning & Works,

Cicty of North Bay
-~ Professor D. Rees, Board Member of the North Bay-Mattawa
Conservation Authority

- Professor B, VandenHazel, Board Member,




l.a

TERMS OF REFERENCE - oo

An ‘enginéering proposal to undertake this study was submitted

to the Conservation Authority im January, 1979, was subsetﬁiently
revised, and accépted by the Comnservation Authority in April, 1979,
The proposal listed stugy- approach, scheduling and costs. The scope
of the study, however, was expanded out of necessity during the course
of the study to includé a reassessment of regional flood hydrology
and associated flood levels in the West Ferris Area. The engineering
proposal is contained in Section A of the Appendices.

-
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WATERSHEDS
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SECTION 2 - WATERSHEDS . .
- Y N -
2.1 LA VASE ‘RIVER WATERSHED
The La Vase River watershed consists of approx. 34.5 sq.mile (8935 Ha)~
of largély undeveloped forested precéﬁbrian shield interspersed with
swamps and small creeks. Some 27.2 sq.miles (7,045 Ha) of the above
mentioned draimage area coniribute to flow at the Lavase River gauging
station neatr Hwy. 1lB.
Since the La Vase River watershed is comparatively far removed from
_ the North Bay core, and in view of existing development plans for the
North Bay area, it is unlikely that much additional development will
occur in this watershed in the foreseeable future.
2.2 JESSUPS CREEK WATERSHED

The Jdssups Creek watershed covers 0.63 sq.miles (163 Ha) of mainly
low lying marshy area with scattered rock outcrops. The watershed,

as shown on Dwg. 2 is bounded ou the south by the La Vase River
watershed, on'thg nartﬁ by the Parks Creek watershed, and on the west
by Lake Nipissinéa A future arterial road proPGQed in the West Ferrtis

Secondary Plan will approximately coincide with the east limit of the
watershed.

A mixture of residential and commercial development presently exists
aloqg Lakeslore Drive in the west sectlon of the watershed. The

remaining watershed area is primarily slated for future light industrial
development.




2.3

PARKS CREEK WATERSHED ‘ | oL

* The Parks Creek watershed consists of 5.81 sq.mile (1505 Ha) area

extend'ng from the Circle Lake area north of Hwy. 11 to Lake Nipissing.
The watershed is immediately south of the City of North Bay developument
core and adjacent to the Jessups Creek watershed. It is traversed by
Huy. 11 and 17, and by both the CNR and CPR Railroad lines. Existing
development west of the CPR line is predominantly residential with some
large commercial centres lqcated along Lakeshoregbrive. The remainder
of the watershed, east of the CER!Iine, consistsﬂof undeveloped low

lyipg marshy area with scattered rock outcrops. |

i\
- » £ 4}
Relocation of railroad marshalling yards from ché downtown area of North
Bay to the Parks Creek area is presently planned!for. The West Ferris
Secondary Plan also calls for future light industrial development to

be-located in the Parké Creck area.

LAKE NIPISSING

The study area is bounded on the west side by Lake Nipissing, along the
shores of which most of the existing development is located. Some of

this existing development is susceptible to flood damage as a result of
extreme lake levels. The projected 1-100 yr. level of Lake Nipissing is
elevation 647.14 (197.25 m) GSC according to a recently couwpleted lake

level study 1; the approximate summer mean lake level 1s elevation

1 642.5" (195.83 m) GSC as outlined in Eavironmental Canada’s “Historical

Water Level Summary - Ontarie”, . ?

-

1. Maclaren Plansearch

Flood Damage Reduction Study of the Sturgeon River/Lake Nipissing/
French River Systenm

Report to Ontario Ministry of Natural Resources and Environment
Canada -~ September 1981.




2.4  LAKE NIPISSING - Cont'd. S . %

In determining backwater elevations for the three‘watercohrseé underJ
‘study, it was assumed that river design floods would coiﬁcide with ~
the latter lake elevation, "sinte the design storm is expected to oqarr
during the sumwer or early fall period rather than during Springtime
when lake levels are highest.” It should be noted, however, that the

starting lake level does not control backwater elevations ln the water-

courses since in all cases the normal depth of flow in the channels for .

the regional and 1-100 year floods is high in relation to the lake and

results in a “free discharge” condition.
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APPROACH TO ANALYSES
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SECTION 3 — APPROACH TO ANALYSES . ) ‘ : '

3.1

3.2

. #3

o

1
t

GENERAL

>
+ e

The basicvapproach to the study was to undertake computer assisted
simslations of the rainfall-runoff Procéss in the study watersheds for
pre~development and post development counditions (devélopment accordipg -
to the West Ferris SéCondary Plan). The purpose of these simulations
was -to compare the rainfall-runoff process for these conditions and to
decermiﬁg the extent and type(s) og flood control schemes required to

f) alle;iate or mitigate flooding of existing development and 2) permit
implementation of West Ferris Secondary Plan development. ‘

by
i

'MODELS APPLIED

A number of hydrologic and hydraulic computer models were used in

. simulating the rainfall-runoff process in the study. Brief descriptions

of these models are included in Appendix ‘E’.

S

CALIBRATION & MODEL ADJUSTMENT -

It is desirable to calibrate both the $.T.0.R.M. and H.Y.M.0. Models in’
order to confidently simulate the precipitation runoff process in @

particular waterghed or area.
: ™=

= - ~7
v

Consequently time and effort were expended in calibrating both the -

S.T.0.R.M. and H.Y.M.0. Models using Environment Canada's streanflow -

fecordsﬁfbr the La Vase River aand pgécipitation records at the Noxrth
Bay Alrport. A detailed description of the calibration effort is
contained in the Technical Appendix to this report.

e
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3.3 CALIBRATION & MODEL AJDUSTMENT - Cont'd. <

\;

The calibration effort indicated that the watershed's response to
x;;lnz{all events was significaatly ilower than assumed ix} the ocigﬁ'xal
flow simlations. However, deficiencies in the data base used for
calibration (short length of record, distance of rainfall gauge from
the catchment, and lack of cunoff events g‘reat_er than 0.5 inches of

- direct runoff) were felt to be too severe to perwit usage of the
calibrated watershed respouse. Consequently an ewmpirical relat Lonship

developed for southern Ontario was adopted as the basis for flow

ptedictions.

3.4 _ ANALYSES PRUCEDURES
% )

The regional flood ia the study area Is, by definition, the greater

of either the Timmins Storm Flood or the 1-100 yr. flood.

o considering options for flood management and control, simlations of
the Timmins Storm Flood aud the 1-10Q0 yr. flood were required.

The Timmins Storm is an actval meteorological eveot (7.60 inches of
rainfall ip=e 12 bour period) which occurred in Timmins on August 31,
1961. A specific probability is not attached to this f lood.

L.
'
1

The 1-100 Yr. flood, however, is not the result of a Specit‘ied
meteorological event, but is determined, preferably, by single sire
or regional flood {requency analyses. Unfﬂrtﬁnately, the streaaf low
regords tor the study area are not of sutfliclent leugth (4 years) to
permit a reliable single site flood frequency analysis, nor are there
édequate streamt low records of other similar size watersheds tn the

{-J
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ANALYSES PROCEDURES ~ Cont'd.

: s )
area which wo#ld permit a regional flood frequency analysis. 1n th}

- | ~ o
absence of long term streamflow data, it was therefore necessary to

statistically analyze meteorological data.

& polot rainfall volume frequency analysis based va 15 years of obser~
vations at the North Bay alrport and on data from the "Hydrologic Atlas
of Canada™ by Environment Canada was undecrtaken. The resulting gumbel
extreme value distribution (included in Sectioun 'B* of the Appendices

indicates a 1-100 yr. point rainfall voluwe of 4,71 inches.

_In order to verify that the 1-100 year flood results from a summer Storn
and not from saowmélt, frequency analyses of S.T.0.R.M. Model Flood
predictions using the 15 years of meteorological record at the North
Bay ﬂifport’was'udﬁertakéna These analyses indicate that the 1-100

year flood for the study area would result from a summer storm.

Design hyetographs which show the rainfall distributican for both the
Timmins and 1-100 ‘year storms are shown in Fig@Lle The design stora
distribution used for the l00-year storm was the S.C.S. Type 11 dis-

tribution.
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3.4  ANALYSES PROCEDURES - Cont'd.

FLOOD FLOWS

Flood flows corresponding to the Timmins Storm and 1:100 Year ngrm
at varlous points in each of the three study watersheds were similated
for pre-development and post-developuwent conditions usiag H.Y.M.O. and
S5.W.M.M. Various flood plain management control schemes were then
! considered in light of these flows.

HYDRAULIC ANALYSES

Flood profile computations for the three watercourses under study
were undertaken using the HEC-2 Model. Input for the model was copied

frow the data utilized in the Authority's original floodline mapping
project (1977). . .

v
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SECTION 4 -~ ALTERNATIVE FLOOD MANAGEMENT CONTROL SCHEMES

4.1

GENERAL

Urbanization of a watershed ghangéé its response to precipitation.

The most’common effect are reduced infiltration and decreased time

of concentration due to increased iwpervious ateas and more efficient
conveyance paths; this results in higher peak rates of run-off. These
higher run=off rates can adversely affect flooding downstream. In such
an instance, 1crié imperative thar urbanization of the watershed be
accompanied by &eaSures to avoid or coatrol the increased flooding and

damage to existing developmeut.

Present Provincial flood plain management policy recognizes three
types of flood plain zoning ¥
1) WNo development within the floodlines predicted for

the regulatory storm

2) The two zone floodway‘flbod fringe coacept which allows
conditional--development within the flood fringe. (This concept
|

v

is illustrated ia Figure 2). !

3) Special policy areas. %

Y
Additionally to minimize adverse impact from future development on
existing developwent, measures should be adopted to Iimi% post—

i
development peak flows and flood elevations to predeveloped levels. -
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ALTERNATIVE FLOOD CONTROL SCHEMES

A}variety of methods to control rﬁnoff in urbanizing areas are
available, the most common of which are :
| - storage
-~ channel improvements
- site controls

4
)

Sit% controls, such as roof»top storage, ponding and detention
mea%utes on impervious surfaces, contoured landscapes, etc.., are
sité specific measures whose effects cannot be accurately assessed
prio% to their design. Consequently, these controls were not
cons#dered in the analyses for this study.  Planning Authorities
should bear these controls in mind, however, when specific proposals

for development in the study area are put forch,

RESULTS OF ANALYSES

»

La Vase River Watershed

Both the Timmins and 1-100 year storm flood flows for pre-developuwent
and post-development conditlons at various points along the La Vase
River were‘céiculated usiog the H.Y.M.0. Model. These peak flows are
listed in Table 1. Corresponding flood hydrographs are included ia
the Techuical Appendices to this report. { Sectiom 'C') proposed -

development in the La Vase River watershed, as previously mentioned, is

unot very significant in relation to the total size of the watershed.
Consequently, there is a negligible difference between simulated flood

flows for present and future conditions.

The peak flood flows derived from the H.Y.M.0. model were incorporated
nto the H.E.C.-2 model and floodlines were geanérated for the Tiumias
and 1-100 year runoff events. These floodlines are presented on
Drawing 2. It is noted that despite the lower flows no significaut
difference exists between the Authority's existing floodlines and the

lines developed in the course of this study.
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| 4.3  RESULTS OF ANALYSES - Coat'd.

y a) Future Developument

In considering alternative flood plain zonings for the La Vase

River Watershed the wmost appropriate seems to be the two zone
o flood fringe concept. The low water depths and flow velocities

anticipated in the flood fringe areas would allow development in

these areas with f%la;ively minor measures required to protect life
and property. AdOptign of the two-zone éoncept would remove
242 Acres (98 Ha)'of undebeloped land from flood hazard area.
The placing of fill in the flood fringe would not affect the
predicted flood elevations as these areas were regarded as
ineffective for conveying flow in the hydraulie¢ analysis., The
measures suggested would not require amy expenditure of public funds.
By adopting the two zone concept as the basis for the Authority's
flood plain policy in this area, the benefits in terms of enhanced

i land value is estimated to be $2,420,000. based on a "bench wark”™ .

" figure of $10,000./acre.

i

b) Existing Development . ]
ﬁ In terms of protection of existing developuent within the floodplain
m

A ' no reasonably cost effective measures were identified in the course

of rhe study.

N, - A BT I 2 -
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RESULTS OF ANALYSES - Comnt'd.

Jessups Creek

Using H.Y.M.0. and S.W.M.M. Models, both the Timmins and 1-100 Year

Storm flood flows were simulated at various poiunts along Wessups

Creek. These peak flows for. both pre-development and post-developmeat -

conditions are listed inm Table 2. Corresponding flood hydrographs are
included in the Technical Appendices

Simylated peak flows indicate that urbanization of the Jessups Creek
watershed without coatrols substantially increases storm run-off rates.
It is also interesting to note that the peak flow rate for post-
development condition 1s higher for the 1-100 Year Storm Flood than
the Timnins Storm Flood. This can be attributed to the rainfall
distributions of the desi%a storus (the 1-100 year storm has a maximum
rainfall intensity of 3.6 in/hr. cowpared to 1.8 in/hr. for the Timmins

Storm) and to the watershed's very quick response to rainfall for post-
development coaditions.

a) Existing Development
Existing developwent within the flood plain of Jessup's Creek is
limited to three motels, No cost-effective measures have been

identified for protection of these properties other than the status

quo.

b) Future Developwment
If further development is allowed to take place in the watershed,
measutes would be required to either reduce peak flow rates to pre-

development conditions or accommodate the increased flows without
increasing flood elevations.

i

!
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RESULTS OF ANALYSES ~ Cont'd.

Jessups Creek « Cont'd.

‘The following flood control,alternativs were considered for iwplement-
ation in the Jessups Creek watershed:

ALTERNATIVE ' DESCRIPTION
V A Channelizacion to accommodate regional
flood (1-100 Year Storm Flood)
B Application of two zone floodway~flood

fringe coacept, with upstream storage to
attenuate peak flows

‘c Laplementation of existing flood plain

flood plain.

policy, i.e., no development withia the .

-

A matrix approach to selection of the wmost viable flood coutrel
alternative was employed. Details of this matrix selection are

/ contained in Section 'D' of the Appendix.
Of .the three flood control schemes considered for the Jegsups Creek
wétersbed, Alternative 'A', i.e., channelization of thé regional
flood (1-100 Year post~development flood) was deemed to be the most
viable., Implementationm of this alternative would remove approximately
102 Aeres (41 Ha) of undeveloped lands from flood hazard areas.

Flood profiles for both the Timmins and the 1-100 Year Storm Floods
for both pre-development and post-development conditions were computed
using the HEC-2 Model.’ Resultinggflood lines are shoWwn on Dwg. 2.

. £

. . - - - —
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| 4.3 -RESULTS OF ANALYSES - GCont'd. .

&
Parks Creek
” . Simulations of the Timmins and 1-100 Year Storm Floods for pre~

ievelopmentgand post-development conditions were also undertaken
in the Parks Creek watershed. As in the case of Jessups Creek,
urbapization of the watershed without flood control measures sub-

stantlially increases storm run-off rates.

! The following flood control alternatives were therefore considered

for impleémentation in the Parks Creek watershed:

ALTERNATIVE™ — - , o DESCRIPTION
A Channelizatiog(to accommodate regional flood
(Tinmins Storm Flood) - ) -
B .o App};;g}ion of two zone flooﬁvay*floo& fringe
coﬁbept with upstream storage to attenuate
peak flows
c Application of two zone floodway-flood fringe

_ concept with chamnelization to accommodate

| 1-100 Year Storm Flood

| ' b Combination of upstream storge and chaunelization
Lo accommodate regional flood (Timmins Storm
Flood)

! E -Iwmplementation of existing flood plain policy

i.e., no development within the flood plain

Again, a matrix approach for selection of the most viable flood control
alternative was egployed. Details of this selection process are outlined

in Section ‘D' of the Appendices. -

oy
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RESULTS OF ANALYSES - Cont'd.

-
¥ b

Parks Creek —~ Cont'd.

F

Of the five flood control schemes considered for Parks Creek, Alternative
D', i.e,, upstream storage and channelizastion to contain the regional
flood for post-development conditions was deemed to be the moat viable
flood control alternative. Implementation of this alternative removes
some 545 dwellings, an estimated 20 Acres (8 Ha) of connercial}liéht’
industrial developmen, and approximately 297 Acres (120 Ha) of
undeveloped land from floo& hazard areas.

Peak flows at various locations along Parks Creek for ﬁ£e~developmé§t
conditions with flood coantrols are listed in Table 3. Corresponding
hydrographs ate included in Section 'C' of the Appendices. '
Flood profiles for the Tiumins and 1~«100 Year Storw Floods for both
present and future conditions were computed using the HEC-2 Model.
Resulting flood lines are showa on Dwg. 2. (See back pocket).
. ﬂ t
An estimation of the extent of spill anticipated‘for the two storm
floods under present conditions is illustrated on Dwg. 3. (See back

pocket). This area was delineated from limited available information. |
A detalled hydraullic analysis was not attempted due to the relative

£
coarseness of the existing contour mapping and the extreme coumplexity -

of the analysis, -

Two locations for flood retention facilities, off the wain channel,
are proposed as shown on Dwg. 2. A compafison of the effects of

L
different storage volumes and discharge rates for these flood retention

facilities was undertaken. The recommended scheme provides for storage
of 155 Acre~ft. (191,000 m>) and 80 Acre-ft. (99,000 w3) and
controlled outflows of 285 cfs (8.1 m3{s) and 85 cfs (2.4 w3/s)

for ponds #1 and #2 respectively.
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5.1

&

RECOMMENDED SCHEMES

As a result of our analyses and evaluations, the following flood plain

management aod control schemes aré recommended in the West Ferris area:

La Vase River Watershed

A two-zoune floodway-flood fringe policy is recommended for the La Vase
River wartershed in West Ferris. This policy would allow developuent
in the flood fringe area of the watershed (i.e., the area between the
Timains Storm and 1-100 Year Flood lines) provided appfopriatedp;o‘-
tective measures we;'e taken to the Timmins Storm flood level.
Impleméntation of this scheme would not require the expenditure of public
funds nor would it require structural lmprovements.

7

Jessups Creek Watershed

Chanunelization to accommodate the regional flood (1-100 Year Flood)
for post-development conditions is recommeunded in the Jessups Creek

watershed. Construction of approximately 5800' (1770 um) of open chaanel

“as shown on Dwg. 2 would be lavolved. Structural improvements would

iaclude the reconstruction or replacement of the existing flow structure
under Lakeshore Drive im order to accommodate the ‘reglbnal flood.

{ “ :
Acquisition and subsequent relocation ot demolition of an ex‘isting
motel along Jessups Creek immedfately downstreaw of Lakeshore Drive
would also be required. Non=structural improvements would consist of
acquiring the right-of-way (recoumended 100' (30 m) widith) uecessary

for channelization and its future maintenance. v
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RECOMMENDED SCHEMES ~ Cont'd. .-

Jessups Creek Watershed ~ Cont'd.

The benefits of these weasures would be almost eantirely to future
development.

o \
lmp Lementation of this 'scheme would effectively rewove the whole
watershed from flood hazard as a result of the regional Flood in
Jessups Creek. ‘

> ]
Tentative cross-sections for the proposed channelization are shown

1

on Drawing 2.

Parks Creek Watershed

The recommended flood control scheme for the Parks Creek watershed

involves the followlng structural improvements:

{1) Construction of twe (2) storage ponds which would limit
post~development (urbanized) peak flow rates in Parks Creek
to pre-developwent peak rates. ‘

(2) Ap;;roximately 16000 fr. (4900 m} of channelization
(8000 fr. (2450 m) along main branch and rewainder along
tributaries) to contain the Timmins Storm flood.

(3) Enlargement of waterway openings of existing flow structures
ander Lakeshore Drive, Marshall Park Drive, and both the CNR

and CPR Railways to accowmmodate reglonal Flood flows.

Noo-structural luprovements would consist of acquiriog channel right-
of-way (recommended 103' (30 w) width) and property hecessary for

construction of the proposed storage ponds.’
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RECOMMENDED SCHEMES - Cont ‘d.

Parks Creek4Watq;shedli Cont'd.

The benefits of this scheme are shared by both existing and future
development.

” |
implementation of this schewe would limit post-developwent peak flows
to less than pre-development peak rates and would effectively protect ‘
the whole watershed from flooding as a result of the regional flood ia ’

Parks E?éeke
The location of proposed storage ponds and channelization are shown on
Dbg. 2. “Tentative Cross-sections” for channelization are also shown

oo Drawing 2.

COST-BENEF1T COMPARLSONS - METHODOLOGY

A large number of benefits and costs are uormally associated with
implegentation of flood‘maﬁagemgggzggntrol projects. For the

purposes of gauging the cost-effectiveness of the recommended schemes in
this study, however, the following direct benefits and costs ouly were .
quantified and assigned dollar values: ‘

* BENEFITS : COSTS
-~  Reduced Flood Dawmage to Public ~ Construction Costs

and Private Facilities

- Laﬁﬁ Value Enhancement - Property Acquisition Costs

Assigned dollar values are order of cost in 1981 dollars.
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COST~BENEFLT COMPARISONS = METHODOLOGY — Cont'd.

Estimates of the value .of flood damage reduction are based on the U.S.
Federal Insurance Administration's “Flood Damage Factors - depth

damage curves”™ September, 1970. Construction costs are based on "bench
mark” or average costs for the type of construction considered. TLand
value euhancement and land acquisition costs are based on estimated

average land costs in the area.

COST-BENEFLIT COMPARISONS = EXISTING DEVELOPMENT

A. La Vase River

The recommended scheme has minimal impact on existing development

i
both in terms of costs and benefits.

B. Jéssugs‘gfeek'

The recommended scheme of channelization for the regulatory storm
has an adverse impact on the motel immediately downstream of the
structure at Lakeshore Drive. The recommended scheme canunot be
justified in terms of flood damage redudtlion to existing develop-
went . '

]

C. Pparks Creek wépersheq

The recommended flood managenent control scheme for Parks Creek would
have significant benefits for both existing and future development.
The)breakouc of costs assoclated with existing and future develop~
ment respectively that follows is a simplification but corresponds
with the likely scheme 1mp1emen£ac19ua
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COST-BENEFIT COMPARLISONS -~ EXISTING DEVELOPMENT - Cont'd.
€. Parks Creek Watershed - Cont'd.

The foliowfng béneﬁitéﬂiﬁd costs to existing development are

associated with implementation of this scheme.

BENEFLTS : : ESTIMATED VALUE

{1) Flood Damage Reduction~
Residential Developument
(545 Dwellings removed from
Flood Hazard Areas)

Assume — Single Family Dwellings
Que storey with Basement
Structural Value $40,000,
Contents Value $20,000.
Flooding to 1' below
floor level

[}

t

t

{

Reduction Structural Damage #* ‘
62mx $40,000. x 545 $1,308,000._

Reduction Conteats Damage *
8% x $20,000. x 545 : $ 872,000.

(I1) Flood Damage Reduction~

®%k

Commercial/Industrial (Approx.
20 Acres Development removed
from Flood Hazard Area}

Assume - 2' Flooding prior to
jumplementation of scheme

BENEFITS ESTIMATED VALUE

20 Acres @ $90,000/Acre
Reduction iam Structural and

Countents Damage ** $1,800,000.

TOTAL BENEFITS' $3,980,000.

U.S. Federal Ilusurance Adninistration — Depth Damage Curves -
From Fig., V1~3 "Per Acre Flood Damages Curve — Commercial
Developuwent™ in report entitled "Urban Drainage and Flood

Control Projects, — Economics, Legal aud Financial Aspects”
Colorado State University, July 1975.

. SRR, o e e o

Tt o i e e e
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COST-BENEFIT COMPARISONS - EXISTING DEVELOPMENT - Cont’'d.

C. EarkévCreek Watershed - Cont'd.

COSTS " ESTIMATED VALUE

(I) Channelization
-~ 8000' Grass-lined
Trapezoidal Section
with 2:1 side slopes,
25' bottom width or
hydraulic equivalent
@ $57.00/L.F. $ 456,000.

COSTS - Cont'd. ESTIMATED VALUE

- (1'I) Reconstruct existing flow
structures under Lakeshore
Drive, Marshall Park Drive

Two (2) Structures @ $180,000. $ 360,000

RND $816,000.
_ A majority of the right-of-way for Parks Creek in developed

areas has already beeu secured by the Authority and the City

R 8
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COST—BENEFIT COMPARISONS - FUTURE DEVELOPMENT

A. La Vase River Watershed
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The recommended scheme for the La Vase River watershed in the

Wegt Ferris Area is adoption of a two-zone floodway-flood fringe

policy wherein protected development would be allowed in flood

fringe areas lying between the Timmins Storm and 1-100 Year Storm

flood lines. f

)

ﬁ

The following summarizes the benefits and costs (to the public)
|

associated with this moon-structural scheme:

]

BENEFITS : ESTIMATED VALUE

{1) tLand Value Enhancement
of 242 Acres im flood

fringe area @ $10,000/Acre $2,420,000.
TOTAL $2,420,000.
COSTS ESTIMATED VALUE
Nil Ni1 |
: .
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COST~BENEFIT COMPARISONS ~ FUTURE DEVELOPMENT — Comt'd.

B. Jessups Creek Watershed

The recommended scheme for the Jessups Creek watershed is
channelization to contain the 1-100 Year Flood for post-—

development conditions (in this case, the regional flood).

-

The estimated value of benefits and coste of this scheme are

as follows:

(1)
(11)

(111)

* U.S. FEDERAL INSURANCE ADMINISTRATION DEPTH-DAMAGE CURVES

U

BENEFITS ESTIMATED VALUE

Land Value enhancement
of 102 Acres removed from

flood hazard area @ $10,000/Acre $1,020,000.

Addition of green belt area
{acquired right-of-way & land)
3 Acres @ $2,000/Acre 26,000.

Reduction of flood damage

to existing motel adjacent teo
Jessups Creek downstream of
Lakeshore Drive

Assume - Structural
Value $100,000.
~ Contents $50,000.
- Flooding to floor level

Reduction Structural Damage *

8% x 100,000. . . 8,000,
Reduction Contents Damage *

5% x 50,000. ~2,500.

TOTAL BENEFITS $1,056,500,

RND $1,057,000.

h!

= 25 -




5.4 COST-BENEFIT COMPARISONS -~ FUTURE DEVELOPMENT - Count'd.

B. Jessups Creek Watershed - Cont'd.
L4

COSTS
(1) Channelization

~ 1800' grags—lined
trapezoidal section
with 2:1 side slopes,

_-16* bottom width or
hydraulic equivalent
@ s&'&' OGOIL éFo

P

"~ 1600" grass-lined
trapezoidal section
with 2:1 side slopes,
14' bottoﬁl @ $42-00fLst

- 2400' grass-lined
trapezoidal section
with 2:1 side slopes,
10' bottom @ $37.00/L.F.

1
»

(11) Reconstruct existing flow
structure under Lakeshore Drive

gﬂh (II1) Property acquisition
- Acquisition and demolition
‘of existing motel adjacent
to Jessups Creek downstream
of Lakeshore Drive
- Acquisition of Greenbelt

TOTAL COSTS

Y

Approximately 5260' of right-of-way (suggested 100' width)
for channelization and future maintenance would be requi;ed$
Since most of the area involved is unsubdivided, the bulk of
i‘ the required right-of-way can probably be acquired under subdivisicn

agreement at no cost to the public,

ESTIMATED VALUE

$  79,200.

67,200.

4

i

838,800.

160,000.

170,000.

2,000,

$567,200.

- 26 -
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5.4 COST-BENEFIT COMPARISONS - FUTURE DEVELOPMENT ~ Cont'd.

C.

Parks Creek Watershed

- 27 -

The following benefits and costs are assoclated with implementation
of this scheme: )

{I) Land value enhancemeat
of 297 Acres removed from
£lood hazard area @ $10,000/Acre

(1n)

(1)

BENEFITS

Addition of green belt area
(acquired right-of-way &
storage pond areas) 75 Acres

@ $2,000/Acre

TOTAL BENEFITS

COSTS

Chamnnelization

~ 8000 grass-lifed
trapezoidal section
with 2:1 side slopes,
25" bottom width or
hydraulic equivalent

@ $57.00/L.F.

= 2200 grass-lined
trapezoidal section
with 2:1 side slopes,

15* botrom width
@ $43.00/L.F.

- 2200' grass-lined
trapezoidal sectioa
with 2:1 side slopes

12' bottom width
@ $39.00/L.F.

- 2600' grass~lined

trapezoidal section
with 2:1 side slopes,

10" bottom width
€ $37.00/L.F.

ESTIMATED VALUE

$2,970,000.

150,000.

$3,120,000.

ESTIMATED VALUE

$ 94,600,

78,000.

96,200.




5.4

-

S

" -
COST-BENEFIT COMPARISONS - FUTURE DEVELOPMENT - Cont'd. -

©

C. Parks Creek Watershed

. COSTS ESTIMATED VALUE

=71200' grass-lined "
trapezoidal section ‘
with 2:1 side slopes,
$' bottom width

@ $300,00/L.F. $ 36,000.
(1) Storage 235 Acre-Ft. J
87°$10,000/Acre/Ft. 235,000,
(I1) Reconstruct exisgting
flow structures under
CNR and CPR Railways - -
Two (2) Structures € $60,000. 120,000,
TOTAL COSTS 5 659,800.

.

Required right~of-way (suggfsted 100' width for main chamnel) for
channelization and property required for flood deteation facilities
are located in unsubdivided areas. Consequently they can probably
be acquired under subdivision agreement at no to the public.

Channelization weasures for future development could also be -~

implemented at this stage.

-

S
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5.5 DEVELOPMENT CRITERIA !

Where development is proposed within the flood fringe of a particular
watercourse (e.g., Lavase River Watershed in West Ferris) certain
measures would be required to ensure its protection from flood damage.
These measures would consist of the following structural and non-—

structural controls: i : - * —

A) Structural Controls

- Waterproofing of buildings by congtructing berms, lot gradiﬁg.
= Prohibit external openings in structures below regional flood

level.- ~ -

B) Non-structural Controls ,
- Prohibit habitation below flood level.
—~ Regulate types of development within the flood fringe. -

*

5.6 HYDROMETEQROLOGICAL NETWORK

In the course of the hydrolégic“énalysis undertaken in this study the
scarcity of streanflow and rainfall data became readily apparent. The
reliability of the results presented is very dependent on the data-

_. —-available for calibracion'and validation. As hydrologic work will be .
ongoing in théée’éétéfsheds we would recommend that an effort be made
at this time to 1m§fove the data collection neiwork in_the study area

in order to facilitate future work.

RN |
1
|
1

The basic scheme suggested is presented in Figure 3. The scheme would

consist of a streamflow gauge on Parks Creek located between Marshall

Park Drive and Marshall Avenue as well as two rainfall gauges, one at -

the proposed Marshall Avenue Fire Stationm and one located in Corbeil.
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5.6 HYDROMETEOROLOGICAL NETWORK - Cont'd.

Additionally, consideratioﬁ_might be given to installing a streamflow
gauge and a rainfall gauge on Jessup's Creek. The value of these gauges
i will be to develgp basic data for a small watershed undergoing urbani-~
zation, gﬁch iaformation is not currently available for any such water-
E shed in Northern Ontario despite the fact that a large number of urban

; watershed planning and drainage problems are concerned with similar

i vatersheds. =~

\ Order of costs for these improvements would be as follows:
Tostallation of Streamflow Gauge ~ $5,000.

; Installation of Telemetry $3,000. - $4,000.
(i.e., Remote Monitoring) -
V _—

Annual Operating Cost 1981 $2,800.
(by Water Survey of Canada) ‘

Installation of Rainfall Gauge $1,000.
Annual Operating Cost 1981 300.
(by Authority Personnel)

P B I T . — - 'y
W T —" T N




Appendix 'D'

MR Comments on a Propased Flood Plain ﬂevelonment
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Naturai
Resources
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S - Your file
Jmtacrio Government Building
199 Larch Street Our file
Sudbury, Ontario ‘ .
P3E 5P9 deb 24,1001,

February 22, 1982

Mrs R.sFao Bartoﬂ @
Clerk of the Corporation

of the Clry of North Bay
PéOs %X 360

North Bay, Ontario

PlB 8HB

Dear Mr. Bartoa:

SUBJECT: By=~Law No. 5-82

Designating a Site Plan Control Area un Certain
Lands at Cassells Street (Mavco Homes)

The property under consideration appears to be located in the
flood plaio of Chippewa Creek,-according to wmap sheet number
M-6 of the North Bay Mattawa Conservation Authority's flood
plain mappings Although the City of North Bay is moving
towards an official plan amendment and revised zoning by-laws,
which may or way not permit this development (i.e. two zone
concept) such legislation is vot in place and there IS no
evidence that the potential for increased flood damage to
existing uses has been considered.

In view of provincial flood plain management policies, we can
ouly object to By-Law No. 5-82 which does not appear to
recognize the hazardous nature of the lands under
considerﬁtion.
Members of wy staff will be available to attend any hearcing
called by the Ontario Municipal Board as a result of this
objection. ’

Yours very truly,

L?X;%M%&%/ /

+G. Cleaveley
Regional Director
Northeastern Reglon

fbr

District Manager, North Bay

Regional Engineer, Sudbury

Lands Co-ordinator, Sudbury

Regional Conservation Authorities Program Supervisor, Sudbury
Legal Services, Toronto, J. Pounder .

~
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