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ABSTRACT

it ¢

Shoreline fﬁbbding and erps{on is .a complex problem
resulting from ‘thé interaction of man and. his biophysical

environment.. More than a century of“human encroachment into

.

’ d * » a
hazardous Lake Erie shoreline areas has resulted" in

.increésing property damage and governmeng pazard assistance
expenﬁi;gxes. This d{ssertatio% examines and evaluatg;
pé&icy'of khe gove}nments_of Canada, ‘United Statés,'Ontério;
Michigan, Ghio, Pennsylvani; "and New York for dealing wfth
Erie shoreline'fiooding and erosion. The ‘involvement of
municipal governménts in the Erié s@qrelihe hazard problenm

L

is also considered.

- A four part natural hazard -policy evaludtion model is

developed which seeks to: ‘define the hazard policy problem;
identify policy goals and means' of achieving‘ these goéls;

specify  environmental, ‘economic, .social, political,
administrative and technological ‘evaluation criteria; and
, ,

apply these_critéria to a -widefrénge _of‘pqlicies.' Data

sources used to examine and evaluate ‘Erie ‘shoreline hazard

policy include published and . unpublished government. and

|

-other reports, newspapers and statutes.ﬁfsxtensive use. .has

been made of correspondence and interviews with government

D - \ -

Ry v

The Erie shoreline flood and erosion hazard problem can

- officials,

4 -

be defined from a human ecological .perspective which

stresses the’interrelqtion of human and biophysical elements

]
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and -procésses. Thus,, factors such ~ as lake level -

. - R .
fluctuations, 'beach material composition and . nature and

. N ) - ..“', . ’
extent of human encroachment are"important? During the

N . ‘ " 1972-1975 high water period, " some - $6,260,000 - and
. §104,000,CQO_iﬁ property ‘damage on ﬁhg‘horth'and south Erie

shoresT -respectively, resulted from the interaction of human

!
. ! {
»

and biophysical processes.. -,
Governments attempt to'iachieve goals of economic
-~ efficiency, environmen;al* quéiify and social wélllbeing b; -
. pursuing three‘bzqad policy approaéhg§: reduéing ’hazard
losses; redistributipé hazard.lossés; aﬁé.ééihg nothing. In

attempting to ‘reduce hazard losses, govérnmeﬁts :can.gpdiiy’_

.

the hazard cause, modify the hazard and ‘modify the ‘£§ss "
:ébténtﬁal. Lgke levéi fegulatidn, shore préte;tion wbggél
e . and hazard land use (egulation;‘fespeétiyely, are examples. )
In Ledistributing_‘hazagd losses, governments simply spread
the “losses among ééxpaygrs:éénerally shrough d}saster reﬂiefn
'or.ﬁotﬁer p;ograms; ‘In_ doin?ﬁggéthing,‘ gove}nments ‘let -
~'indﬁviduals cope with Hagérds ::on theif,wown. Various
. government aqenéiés at the: international’ * federal, .
‘3531125}51, state and local levelé are ihvolved in the Erie
-~ shorgline“ﬂazard pr;blem.‘ ﬁést agéncies exercise ‘a na;row
range of megqs of responding to Erie shoreline hazards. -

Government policy has stressed shore. protection works
o ’ W ‘ N

and disaster relief. ‘Structural measureg‘_sdqh\as' shore

v

‘ protection works can ~.have important environmental

. - implications. These measures -are costly, not always

3 Y
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Ieffective' in the /long term and encourage /Eontinued

/

. . » >

interaction between human and bldphy51cal processes along

”
< -
o, > «

the. Exie shoreline. Government “cost sharlng "arrangements

aﬁnear to enCQurage farge scale and inefficient structures.
Disaster relief and’ tax wriEe—effs have been stressed on the
soutn Brfe"shore and;appear to. me inefficiens in areas of
recurring hazard. Govérnment policy h;; not stressed

meaSures; such as hazard land wuse regulation, hazard land

. .

acquisition and relocation of buildings, which reduce the
interaction betwéen human and , biophysical processes. Total
measurable government hazard expenditures dnring the

.

1972-1975 period exceeded $6,800,0%59 and §58,303,230,

.respectively, on the north and south Erie shores. Public

subsidies to private property owners were 79% and /%O%.df

privaté"property damage, respectively, 0h the rnorth and

south: Erie shores. '

Shore property damage and government hazard
expendltures will continue to \ increase in the absence of
..;

greater emphasrs on measures that reduce the loss potent1a1

On the north Erie shore, immediate attention should be*given

‘to modifying existing hazard policy. Enforcement of shore

e

protection permits and more extensive applrcat1on of hazard

land use regqulation. are examgzes of changes tﬁgt could be

"made. In the longer term, consideration should be given to

1mplement1ng comprehenslve coastal zone management so that

»

shoreline floodlng and erosion can be viewed 1n terms of the

o

total range of problgms affectlng the north Erie shore.

@
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PREFACE

This dissertation stems from the author's involvement

in a. three year study of land use. history and landscape
change in the Pelee, Rondeau and Long Point peninsulas on
the north Erie sﬁbre: This study, directed by Dr. J.G.i,

Nelson and funded by The Canada Council, *applied a model for
‘_,.a-""."‘ ) . e . !
investigating. resource management problems which was

el :

developed by Dr. Nelson. This human\écologicgl model, which

4

stresseslecology, technology, perceptions and attitudes and
_strategies and institutional arrangements, has been a most
useful organizational fraﬁework for vérious researchers
involved in this study. | .
i I wish to $xtend my sincere ~thanks to/DT: Nelson for
tﬁe opportunity to participate in The Canaéa Céuncil study.
As well’ as‘providing° finanéial - support :for part of -my
dissertation research, this study afforded aﬁ‘gppOrtunity.to
interact with other researché}s, includihg Dr. J.C. Day, Jim
ﬁaltin, Don Mann, Jack Fraser and Roger Neeaham.
Dr. Nelson has been a' constant source of inspiration
) anq encouragement ';hroughout the courﬁg“of ny diSseration
‘ program. Dr. H.A. Hosse and Dr. R.W. Butler contributed to
my ;jprogram of study at the University of Western Ontario and ) i
have been particularly helpful. since Dr. Nelson's departure
fo the University of Waterlop. While at Western, I was

fortunate to hold a Central Mortgage'énd Housing Corporation

-

s
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Fellowship and wish .to- acknowledge the support -of that

agency. . "

A great many individuals. and-agepcies have contributed
to .this disseréation, particularlly through provision of
information. However, the four years of study and research
related to this disseration would have been impossible to
accémplish without the love, understanding and support of my

wife, Marilyn. I only hope that: in some small wéy this

dissertation can contribute to better understanding and

b -
management of Ontario shorelines.

-
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CHAPTER I

INTRODUCTION

»

~ L

[«]
Shorelines are zones. of interface between-land and

o

water and have great significance from a biophysical and
human perspective. Sh'orelines are subject to physical-
processes such as water level fluctuations, erosion and

_deposition. Biologically, shorelines are among the world's
- S )
most productive ‘ecosystems in terms of biomass production.

Some shorelines areas, such as wetlands, are important

spawning{ nesting, nursery and feedlng habltats for'fish,
waterfowl and other animals. As well complex physical and
biological processés interact in shoreline areas. Waker

level fluctuations, for example, are important to. the
! ;

mainternance of wetland:ecosystems.

.

., . o

Shorelines are also significant from a human
perspective. Man has found sShorelines attractive locations
for- residential, industrig}, commercial, agricultural and
recreational uses. . Uhfortunately; there is ‘increa§ing

evidence _that some human uses - of. shorelines are not f

° B . .
= 2,
[y

N \“}V \‘l‘ i " T [
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. A .
compatible with biophysical processes. Dredging and land *°

f£illing _destroy wildlife habitat.  Residential and

industrial uses contaminate water with bacteria, heavy

N >

metals and ~oxygen;robbing nutrients. -Some shoféline uses
are highly susceptible to damage from natural hazards such
as flooding and erosion. Attempts to protect shoreline

encroachments, from these hazards sometimes result in

« destruction of the shoreline from a /biophysical,

recreational and aesthetic viewpoint.

- Shoreline flooding and erosion, the focus of this
dissertation, 1is a complex problem resulting from the .

interaction of man and his biophysical envi&onment. There

is evidence in the United States that, in spite of

increasing attention and expenditures by individuals and
governments, damages from shorelipe hazards are
increasing.(1). Man's ;gnd?znce or ned&ect of 1important

biophysical processes and his increasing encroachment into

@

dynamic shore areas appear to account for much of this

increase” i damages. Government Policy does not appear to

J
o have had much impact in reducing shoreline hazard damages.

—N

This dissertation,*if directed generally ‘tbward the
theme . of man and hazardous shoreline environments.
o oo 899ci§ically, the dissertation examines and evaluates

- -~ government policy relating to Lake Erie shoreline flooding

- and erosion.
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. 2 . .

Research Objectives and Organization -

' Y

- ; ] -

a

- ggéiThis dissertatian is organized around five research
object}ves(< '

First, a model for evaluating natgral hazard 'policy,
specifically flood and erosion hazard_policy on the giake
Erie shoreline, is developed in Chapter II. This fou}-part

: 3
model defines the policy .problem, identifies policy goals

and means of satisfying these goals, %pecifies evaluation
¢

criteria, and applies these criteria to a wide range of
. A
§§011c1es.

|
Second, the nature of the Erie shoreline hazé{iszflicy
- \ ,
problem is defined in Chapter III. A human ecologhc view .

3

of this problem stresses that man and his biophysical

~

- s

environment inferact to create the hazard. Lake level .
.

- . ey
fluctuations, physical shoreline characteristics, humar ///AM4

~

A

7

T v
encroachment, and human adjustments to hazards will,
therefore, be considered as interrelated elements and

processes,
- Third, federal, provincial, state and local government

_policy goals and means of satisfying these goals are

N e ’

' identified 1in Chapter 1V, While emphasis is on Jfecent
I

expression of policy during the 1972-1975 Lake Erie floods,

some consideration is gigen to an historical perspective,

~

-
Fourth, flood and erosion hazard policy félating to the

. Lake Erie shoreline 1is evaluated in terms of environmental ,

’ .
impact, socio-economic impact, political and administrative: R

-
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factors, and technological and actors. These

. criteria, developed in Chapter 1II, a applied to a wide

range of policies in Chapter V.

And fifth, the .implicationé_of several broad policy
. appfoaéhes to north Erie shorelirfe hazards are discussed,in

Chapter VI. Three future scenarios, continuing with

existing policy, \modif ¥ng .existing policy,” and introducing

~

new policy, are considered.

The term policy is subject to considerable ambiguity.

Kerr(1976) nates thdt policy has been variously defined'as/
"the output of policy-making", "cluster of decision-making",

"a pattern of /responses” and "a structure or confluence of
? N .

«®
<
vy
—
C
(1]
n

behavior".(2) The Economic  Council of

<

Canadaf(l1971), in its report on' decision—mak%pq,/ .

.

guishes +between, policies, or broad guidelines for

1

‘chion, and programs, or specific tactics.(3) Martin(1975)

—

also distingﬁisheé' between policies, or means of achieving

ends, and programs and.projects. which are more specific

manifestations of ‘policies.(4) The distinction appears to
R -

be one of degree, as’pélicies,‘ progpamé'aﬁg projegts are
» : vieweé as means ofwgsééisfy%ng -Foal:. :é M?féogei9' t?e
distinction 1is not ;klﬁs;gﬁmadé. A;'number'\Qf §£Ldie§,
5 i = X SN
sometimes by inference, consider public polic;\Egl simply
..

=

~—

’ . 'goverﬁment gction in, or response to, a particular_probiem
3 .area, for example natural hazards.(S5) ;7 o
& Policy, as used in this dissertation, refers to the

¢ v

tbtaLdty of federal, provincial, state and local government
o R
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involvement -#n the Lake Erie shoreline flood and erosion
hazard problem. This broad definition includes legislation,
regulations, guide}iﬁES, inpéntives, penalties, programs and

o

préjects. Also - included are adminiﬁtrative factors, that
is, the way in which governments are organized togiéspond to
flooding and erosion.(6) ’

Underl}ing the dissertation research is the béiiéf‘that
flood‘anaherosidn hazards must be cdonsidered in their ﬁumad
ecoloéical.perSpective and that an attempt must be made,
hdwever imperfect, to as;ess the 1implications of wvarious
policies for deé%ing with :theSe ﬁazards. Government hazard

policy has a significant impact on shorelines, both directly

-

through various programs and projgcts and indirectly through
guidelines, regulations, and = incentives that gFeatly
influence the adjustments that individhal,shore property
owners make, . .

At a theoretical level, this thesis demonstrates that a
éa§e sﬁudy of the implications of public hazard polic} can
increase our general Eﬁderstanding of %ow man adjusts to his
biophysical environment. Existﬁng-nq;ural hazard theory
suggests ) that man's ‘perceﬁtion of,n-tﬂe hazard, the
theoretical range Pf adjustments, technological and ecogkmic
feasibility of the>édjustments, and public policy and other
social:guides affect his choice of particular adjustments to
natqgal hazards. However, previous research hag stressed

Ky \ - <
the *role of man's perception of hazaré{ and the theoretical

range of adjustments, rather than the influepce,”of public

N -

»
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policy.“ In dealing with the implications of government

flood and efosion hazard policy ‘on the Erie shof;liné, this
thesis %heds liaﬁt on this latter factor.

At a practical level, this dissertation .develops and
applies a general model for evaluating natural haza;d policy

and offers suggestioné for improving shoreline hazard policy

‘e

for Lake Erie. The need for evaluating shofeline flood and
erosion hazard policy for Lake Erie is further devélqped in
this Chapter, and the ~contribution éf previous hazard

research to the consideration of public policy is outflined.

The Need for Evaluation )

T O'Riordan(l97l) has argued for a policy-oriented

approach to resource management and that geographers can

. . : . . S e
"clarify the various  issues involved in ordér to provideé a

-

clear basis for public judgement and social action",(7)
Other researchers alsgo have stressed the need for greater
empha$is on policy “and institutional aspects of resource

management problems,(8) - . M

Government agencies are increasingly being gafied upon
to justify their pélicies and considerable thought has been
given, in recent years, to evaluative technigues such as

benefit-cost analysis.(9) 1It has become apparent that

' traditional economic criteria alone, however, are not’

X sufficient Bases for decisions,. and attention has turned to

N
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social, political and environmental impacts of resource
management decisions, .
The scale of the flood and érosion hazard problem on

Lake Erie and other Great Lakes ‘and the magnitude of

s

goveerenQ expenditures involved in attempting to reduce and
* spread the damage costs suggest the need to evaluate current
governmenty hazard pblicy. Flood and erosion damages 6n the
Canadian’ shores of Lakes Erié, Ontario and Huron from
1972-1973 stormé amounted to some $28,000,000.(10)‘ Daméges

- along Michigagns Great Lakes shoreline totalled\iiiigpo,ooo

. -

during the same period.(11) Moreover, a number of
government programs. are planned'or in progress which will-
commit large public expenditures to the flood and erosion

&

: S
problem on the Great Lakes and profoundly’ affect the shore
landscape. .In Ontario, for example, it is possible that a
) N
federal-provincial program might commit $100-200 million

\\?ver_a,ZO—BO year period for "a permanent and comprehgnsiye

we N

system of shore profection ob the Great Lakes".(12)

It is desipaﬁle, in evaluqting policy ,directed at -
reducing fiboq énd‘ecoéion damages. or spreadind their costs
among a greatef number of taxpayers, to pose a numbef of
questions. For example, do shore_ property owners or the‘\ »
general publié bay the greater sharé df 'the.ébsts? _Are -
environmental coSts associated-wiﬁh particular policies? Do
policies encourage continued loccupa'. of ‘hazardgus -

shoreline areas? These, and other, considerations form a




%

basis for evaluating government flood and erosion hazard

policy.

Natural Hazard éesearch v
“

Naturdl¥hazaré research has its theéretical foundation
in the concept of human ecology developed by geographefs
such as Barrows(1923) ané defined as "the mutual relations
between man and his natural environment".(13) From this
foundation, natural hazard researchers ' ﬁave soﬁght to
develop theories explaining how man adjusts to risk and
uncertainty in natural systems, A model formulated by
White(1964) examines the conditions under which flood plain
occupants choésé émong a number of adjustments to the flood
problem.(14) Relevant factors are the occupant®s perception
of the thebrepical ranée of a@juskments, his percéption of
the flood hazard, the technological feasibility of the

'adjugiments, the econoﬁ;cf:fficiencg of the adjustments and
social guides.(15) Included in social guides are éspects of
public policy §uéh as lééislatibn, ‘requlations, éenalties;
and incentivesq = " -,

- Hazard .researchers purportA to examine a numBer of
aspects, including the’ ektent of hpman occupance of Haéard

zon€sy, the range of adjustments to hazard, the perception of

hazard, the process of adoption of damage—redbcing

'adjustments and the optimal set of adjustments.(16) In -

4

"actual fact, much hazard research has concerned man's
) -

.
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perception of hazard(17), the range of adjustments to

hazard(18) and the process ;} adoptidén of adjhstments;(l9)
A very few studies have considered'éhe impact of public
v policy on individual adjustments to hazard.(20) Still fewer
sﬁudigs have attempted any assessment oiﬁéée optimafﬂggt of
adjustments for a particular hazard. A notable exception is
White's effort to use benefit-cosé criteria to. compare the
efficiency of protection, ehergepby “action, structural
change and flood proofing in relation to bearing the
loss.(21) Severall economists have since given some
consideration to comparing the eéanomic efficiency of
several adjustments, notably flood protection and flood
\plain zon{ng;(22) Only recently have - researchers given
. thought.to ofher than ecenomic criteria.(23) These studies
have stressed the need” for a consideration of ecological
criteria in flood plain management.

Gigén“ the paucity of information on evaluating

e

alternative adjustments to natural hazards, it is

instructive to examine procedures developed in other fields,

particularly public administration, for evaluating Policy.
Several such procedures are examined in Chapter II.

~

Shoreline Hazard Research
Research on shoreline hazards along" the U.S, Atlantic
coast and .elsewhere reveals that flooding and erosion are

complex problems resulting from the interaction of
I

. v
»

v
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\ S, ,
biophysical and human processes and elements. Moreover,

nan, individually and ‘collectively through all levels of

government, generally has displayed a 'rather;‘_gbor

4

.

understanding of these complex problems, R

The biophysical aspecés pf'coastal hazards han been a
subject of study for some tiﬁe, and a considegqbleivoiume'of
literature on basic and applied rgseafch has emerged.(24)
In sp%te of th%s literature, there is some :éoubt that
coastal biophysical procgéses " are Qell_ understood. (25)
Burton, Kates and Snead(1969), for example, suggest several
critical gaps 1in knowledge of natural processes, including
transport of beach builéing sediment along the shore,
frequéncy of. cqastél storms and other climatological

+

phenomena and impact of storm surge.(26)

The human aspects dg coastal haza;ds have been admore
recent concern.. Crane(1963), in his study .of coastal
flooding on Cape Cod, consideredﬂ”b§th biophysical and human

&
aspects of the hazard problem. He found that residents,

while-aware of the threat of flooding, purchased o built

’ . ¢ . ~ .
houses 1in  hazardous locations, (27) Mores comprehensive

studies have attempted to understand how inai{iquals
perceive and adopt adjustments to coastal floéding' and

erosion.(28)  Several recent studiés | go beyond -a
~ - I\

consideration of individual hazard pgtceptidﬁ "and adoption

of adjustments and attempt to udndgrstand how local

o

communities respond to -coastal hazards. (29) A study by
Heikoff(1975), ig\ particular, indicates the influence

-
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institutional arrangements, notably the relﬁtions between.

‘

different levels of government, h@ve on the local adoption

of adjustments.(30) - 4
K ' The history of  human encrdachmeént ~Bnto hazardous
> ’ shoreline area; along the U.S. Altlantic 'coést provides ' o
. numerous examples of ™an's fail re .to  understand “or -
apprecipte coastal proceéses. 'Qver 30- jears 6f 'feaeral

experience in managing the barrier islands of North Carolina .

. revéals that attempts to stabilize; these dynamic coastal
o

environments may ultimately mean their destruction.(31) It ?

N
=

Al 5

is nOwuappaieﬁf that storm overwash  is - integral to the. -

maintenance of these 'barrier islands and that only minimal

development” should be permitted.

<
. .

Lake Erie Shoreline Hazard Research <

v i s
- Lake Erie flodéd and erosion hazards have a long .
‘ ” history. In April, 1670, the European explorers Dollier and

'Galinee stopped overnight at Point Pelee on their westward L,
- 3 . .

e

g journey along the north Erie shore. A severe northeast

[

storm raised the lake level six feet along the east bar off

C
the Pelee peninsuld and carried away some of the provisSions

.of the explorers' party.(32) Since this first rébbcqéd’

flood/f”éroblem', Erie shoreline hazards have been the .

~
. P

subject of considerable research .and concern.

As early as 1838,  the Geological -Survey of Ohio

documented erosion along the Ohio. shorel%ne , of .Lake

.

3
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Erie.(33) In. his 1904 address to the Ohio Aéademy of

Science, Moseley provided details of Lake Erie storms as

eafly as 1857 and'aqumented, in some depth, shore erosion .

. /
on Sandusky .Bay.(34) In 1918, Point Pelee was the subject

of detailed ‘erosion studies by the Ontario Department of

Mines and the Dominion Department of Public Works.(35) In

the years following 1945, the U.S. Army Corps of Engineers
undertook a number of shore erosion stud}es‘along the south
Erie shore, particularly in Ohio and Pennsylvania.(36) 1In
Ohio, the Division of Shore Eroéion was very active 1in a
research cavacity, particularly during the 1950's, under the
guidanée of the éeolégist Pincus.(37)

Presentlymthe Corps of Engineers continues to be an
important source of technical knowledge ;egarding Lake Erie
f}ood and erosién hazards. On the north Erie shore,
personnel of Fisheries and Environment Canada's Centre for

» M »
Inland Waters are currently very active in research on a

number of aspects of tﬁe flood and erosion problem. - Recént
- o _.‘P" -

studies have . ‘concerned . shore erosion, nearshore

b e

sedimentation, and the effects of stq&m surge on Point

Pelee. (38)
The University of Western Ontario has been the centre

of some_non-governmental research on Lake Erie erosion.

~e

Zimmer(1965), Quigley ,and Tutt(1968), and Packer(1971) have
undertaken fesearch on bluff stability ,and recession in the
vitinity of Port Bruce, where the Departmeént of Geography

established an \erosion research station in the 1960's.(39)

~ - -
———
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In 1971, Pleva and students in the Geography Départment °
studied a variety of Erie shoreline problems including
erosion.(40) \ v
in 19;4, N{lson‘initiated a three year étudy of land
' u§e histg;y and landscape change in the ‘Pelee, Rondeau and.:
Lohq‘,Point péninsu}as wi‘h' the support of Tpe Canada\,
~Council. T;is stqdy‘ has involved research on several
aspects ' of the Erig shoreline h;zard problem, including
perception of hazard ané hazafd assistance programs(41l),
response to the fall 19;2 flood{(42), role of the pript media
in di;séminating hazard information(43) and this presernt
dissertation. As well, researcg on land use history and
landscape change in the'PbIée(44) and Rondeau(45) areas has
considered, in part, shoreline quards. .
In addition to research by government agencies _apd
academics, Lake Er%e flood and erosion hazards have béeﬁ a
subject of concern'by shore property owners and politicians.

In the late 1940 's, individuals and municipal officials from

affected commuhities; aloné“-the Great "ﬁakes shoreline

‘ - . . . N . : By
organized beach preservation associations, in part, to exert

pressure on politicians for assistance in dealing with floog

and- erqgion problems. The Ontario « Shore and ’Beach
Preservation Association and the Ohio Beach and Shore
B;eservation Association are illustrative of th{s type of
orgapization. M?re ’recently, ciFizen gr?ups suéh - af

PLEASE(Please Lower Erie And Stop Erosion), which made

presentations at the 1974 hearings of the Intérnational

-




ha '

Joint Commission on regulation of Great Lakes watér levels,

reflect the concern : of many shore property owners about

fiooding and erosion.(46) Pbliticians, ‘from time to time,
have respondedL té pressure from shore §}ope;ty owners and
others and initiated investigations of flooé.and erosion
problems. The: Select Committee of the Ontario ngislature

which investigated lake levels of the Great Lakes and tabled

its report ima 1954, 1is an exaﬁple'of political response to

such pressure.(47) Similar?ly, in 1973, the Prime Minister

instructed several federal agencies to investigate the shore
© - <

erosion problem on the Canadian Great Lakes shoreline ahd

.

along the St. Lawrence River and ;o‘ ngpile available
_informatibn on this  'problem as an initi%‘lyL step toward
federal action.(48) |
The hiéh lake levels, flooding, and erosion on Erie and
other Great Lakes during the 1972-1975 period have promp;ed
L

a variety <of actions by agencies at all levels of

government. Pefhaps the most major research and data

collection effort on the Great Lakes in recent years is the

. -
Canqda-Onta&io“Great _Lakes Shore Damage Survey.(49) This

survey, , which provides informakiqn on shoreline
physiography, flood susceptibility, recession and ;ccretionz
shore p:éperty‘.use, ownérship, value and _, property damages
during l972—1§73, is seen as a basis for‘gove:nment bolicy
on shoreland management and hazard adj%stment. '

" Over the years, the Lake Erie flood and-.erosion hazard

problem has been the subject of a good deal of interest by
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government agencies, academics and some” shore property
o

owners. In spite of this attention and considerable private

and public expenditure, this dissertation research reveals
that shoreline. hazard damages are increasing. This paradox
suggests the need to examine and evaluate government policy
relatind\to this probigm. To this end, a general haz§rd

policy evaluation model is outlined in Chapter II.

~
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CHAPTER 1II

A POLICY EVALUATION METHODOLOGY ) -

In this Chapter, an attempt is made to review some
policy evaluation literature, particularly as this relates
to evaluation in resource and natural hazard ménagement. An

» attempt is also made to develop a methodology suitable for
evaluating hazard policy, specifically Lake Erie'shorelin;
flood and erosion hazard policy.

. Before undertaking a review of some of the more
relevant literaturéfwazt is appropriate to consider the

relation of policy evaluation to resource management .and

planning in general.

-

-

Evaluation and Resource Management N

Resource management has been defined as the process of *
decision-making wggreby resources are allocated over space
\ ]
and time according to the needs, aspirations and desires of

man, within* the framework of , his . tecnéological

21
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inventiveness, his political and social institutions, and

his legal and administrative arrangements.(l) In brief,

resour ce management is the process of making decisions about

resources and the environment.
Numerous researchers in resource management and the
field of planning in general have outlined models of the

decision-making process, These models have several common

attributes- and _can be gencralized as including: the’

identification and statement of goals or objectivéET’ the
identification of possible means or plans of action to meet
thesergoals or objectives; the selection of a preferred plan
of action; the implementation of that oplan; and a review or
evaluation of’#the plan in terms of the extggt to which it
meets the intended goals or objectives. Ideally, evaluation
is'fed back into the process to effect better sol$tions‘ In
this respect, researchers have stressed the cirgcular and

interrelated - nature of planning or decision- éking and

evaluation. (2)
In'reality, however, many government adgenciés have not

. . \ 5 .
undertaken evaluations of their policies. Even whin policy

evaluations have been conducted, there are 'i@éortant
\

problems in using the results.! Internal evaluatﬂpns by

government agencies are often viewed by those outside the

agency with  skepticism about fithe ‘objectivity of the

—— H
evaluation. On the other hand,| agengies are sometimes

reluctant to accept and incorporat

-

#he resulbts of external

hS

. . ~ . [ )
evaluations, particularly negativelones. These atre some of

P e
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‘the problems which will have to. be overcome if policy
evaluation is to make a substantial contribution to
"effecting better solutions to resource management ard other

planning problems.

Approaches to Policy Evaluation
~ .

>~

';MPq;icy evaluation . has been defined as an assessment of
the effects of policy on the achievement of goalé or
objectives.(3) A variety of models for evaluating policy

have” been developed by researchers, particularly in the

" field of public administration. ~Several of these models are

17 <

summarized bgléw. o o
:Qné :ﬁodel, developed by Cook and Scioli, Jr.(1972),
§ﬁggests that palicy'evaluation consists of three elements:

performaﬁde; adequaéy of performance; and efficiency.(4)

Performance is the relation between policy outputs and the

. impact of the policxf&r, simply, what the 'policy does. For

example, public .acquisition of hazard land for conservation
and recreation can_ effectively reduce future damages.
Adequacy  of pefformance is the relation between policy

performance and the magnitude of the policy problem. Public

acquisition of land may be’ qg;pffectiée policy;'however, it
is doubtful whetHer the: entire Erie’shoreline_ could or

should be publicly ‘owned. Public acquisition should,

.therefore, be compared to alternative policies for'réducing

" flood and erosion d§mages witmﬁ’a ‘view to determining
.r" o
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relative performance and adequacy of performance, or

\

efficiengy. , Y

A second model, proposed by Hartle(1973), suggests
evaluation involves féur elements: operationally defined
goals; specificiation o6f one or more statistical indicators.
of the extent to which goals are being met; specification of
a full range of alternative policies; and an analysis of the
relation between policy-changes and changes 1in statistical
goal indicators.(5) 1In this regard, changes in .the number

and kind of structures in shoreline areas might serve as a

statistical indicator of the extent to which aehazard land
- .

-

zoning policy .is ieéucing the loss potential.
. A ‘third model offers a- fife step policy .analysis
prpcesé whereby: a problem 1is defined and its magnitude
investigated; policy is evaluated in 1light of determined
objectives and qriteria} alternative policies afe compared;

and recommendations are made.(6) . aal
N .

I

The models briefly described, and statements on

[3 )

evaluation methodology(7), suggest that ? any policy

evaluation should ideally: define the policy préblem{
identify policy goals and means of satisfying these goals;

specify evaluation criteria; and apply the «criteria to a

wide range of policy alternatives.

The essential probleﬁ in evaluation is determining &he'
degrge of chéhge acgually attr%?utable to the pplicy. Thé
classical experminental method for dealing with this problem

is the pretest-posttest control group design.(é) Beforé the

-
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introduction of ‘a. particular policy, such as hazard® land’
X » , £y

zoning, ,several mun@tﬁpalities could be selected and the

nature and extent of shoreline dé%erq?mgnt, measured to

e . . . -

provide. a baseline. After application “of' zoning to some of
the municipalities, ‘shoreline development could again be

measured to determine the degree of change due to the
-

3

- '. -
introduction, of zoning.

s

A number of problems concerning experimental design

evaluation have been ;dentified{ Weiss and Rein(1972) have’

been particularly critical of the “experimental design
evalhatioﬁ< of "broad-aim programs" or policies.(9) They

discuss several . technical issues associated with

-

experimental design, including the difficulty 1in selecting

suitable critéria, the essentially uncontrolled character of

= e

most situations, and inconsistent application of treftments
or policies. Hazard land zoniﬁg, for example, might appear
successful in a particular area when in fact decreasing

§horeline developmént might also be due to decreasing demand

~for cottage lots in that area. o

- >

In splte of these difficulties, experimeﬁtal design

-
.

mlght be useful in examining partlcular p011c1es that have
¢clearly defined goals or objectlves and where change can be
measured quantltatlvely in a valld and reliable manner.
Another appqg?%h to evaluatlon is possible, however, |

White(1969), - for example,. has wgs;ﬁormed what is

essentially a qualitative evaluation of water resource

management in the United' States.(10) An analyis of the

A

EN
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chardefer of water resource management decisions is

Jiecessary, according to White, to understand the

»

discrepancies between what policies intended to accomplish

v

~ and what was adEually- accomplished. White assesses several
' broad approaches ' to water resource management in terms of

three general criteria: who makes what choices; what is the

.

effect upon the public welfare; and what is the effect upon

the natural environament., White admits there are no fully

v

. adequate answers to these guestions,.(1l1l) He suggests, for
Y

-

example, technigques for assessing environmental impacts are

not yet well developed.

A qualitative, non-ekperimental evaltiation design has

. - . 3 "(. » -
some merlg’ in assessing natural hazard policy.. Goals and

objectives tend to be ambiguous and ill-defined, and_therejs"‘r

// is a wide variety of tﬁeoretically possible plans of action

for dealiné with natural hazards. Moreover, a qualitative,
ﬁon-experimental evaluation .encodrages~evqluation“in terms
of a variety of criteria, not Jjust in terms of crgtéria

. suggested by the goals or objectives of a policy. Hazard

'

land zoning,‘for example, might be evaluated in terms the
extent to which it enhances environmental‘ quality, rathe
.than solely on the basis of the extent to which encroachment

onto the shoreline, and ‘subsequently damage potential, is

e g
reduced. .The use of a broader range of criteria is
- . » . <

particularly appropriate in evaluating hazard policy, where

d

goals and objectives, are not well defined or explicitly

4

-stated. Thus, a more qualitative design for evaluation

- ' T
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satisfies an important point that Hamill(1968).raises about
the need to be more normative or prescriptive.in evaluation.
As hé5notes, "It seems very' unsatlsfylng to many people to
be told slmply that a good dec1s1on is one that meets the

objectlves of the dec151on-maker".(12) ' .

Ay
AN

N,
\

" A Hazard Policy Evaluation Model

Al o
- . k)
.

. .

" An evaluation model for assessing natural hazard policy

is proposed which, alfhough qualitative and non-experimental
‘\

in design, satisfies the basic requirements of evaluation as

\

previously outlined, This *involves: defining the policy

‘problem; ideéntifying policy‘goals .and means; specifying,

N\ .
evaluation criteria; - and applylng the criteria to a wide

rapge of pollcy alternatlves. - .

This four-part model is gemerally -applicable to the
evaluation of any natural hazard policy. In this
disaar{ation, 'itﬁ ls applied . specifically to flood an%ﬁ
erosion hazard policy' on --the Lake Erie shoreline. The
essent1als of the model are summarized on‘;lgure 1.

The policy problem as 1t relates to Lake Erie flood and
erosion hazards 1is defined in Chapter III. The problem is
viewed from the perspective of the human ecology of hazard
that man and nature interact on the Lake Erie shoreline to
craate.the flood 'and erosion probl;m. The notion of the
human eoology of hazard has beén well devaloped in the

A .

hazard literature.(13) 1In their study of coastal flood

*
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hazard in the United States, for exampli, Burton, Kates and .
’énéad(1969) view the hazard as an interaction of natural
processes sych as littoral drift and storm surge and human

processes such as _encroachment onto shoreline ﬂareas.(l4)
. - . 1‘(

They . stress that an undefgianding of this intereacting
system of human and natural processes is fundamental to any
consideration of policy prescriptions.'

The policy problem is also defined in Chapter III in
terms of the frequency and magnitude of damages from Lake
Erie flood and erosion hazards.

“Lake Erie shoreline hazard policy goals and means of
satisfying these goals are identified in Chapter IV. 1In
brief, gerrnment haz;;d policy has sought to reduce flood
.and erosion losses and to redistribute these 1losses among
the general public. At times, governments have also pursued
a policy of doing Aotﬁing, leavin§ the préblem entirely in
the hands of individual shore, property owneré: Although
governments often bﬁrsue these policies contemporaneously,
one or more policies may be emphasized.” The present policy

‘goals or objg%tives relating to the .Lake Erie shoreline
hazard problem ‘are identified .and  their historical

v

evolution outlined,

The identification of goals or objectives is often

difficult. Broad goals, such as the desire to increase

o

national economic efficiency by reducing hazard damages., or

. the desire to ease the burden of disaster victims by

redistributing hazard losses, are occasionally stated. More

4
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specific objectives, however, may be diff}cult to define as
many programs and legislative enactments lack clearly
defined goals or objectives.(15) The Ontario Shoreline
Property Assistance Act ~of 1973, for example, lacks any
statement of goals or oqugtives. Implicit in the Act,
however,. is pﬂé‘ objective- ‘of providing any shoreline
property owner in the Province with the means for
constructing protection works and recpngtructing damaged
buildings, This represents a significant departure from
previous policy which“dénied'cottage owners any assistance
whatsoever.

The specification of criteria is  perhaps the most

critical consideration in any evaluation, quantitative

!

/

experimental or qualitative non-experimental,
Mitchell(1973-1974) notes that there are no rights or wrongs.
associated with particular criteria, but that the choice of
criteria —an have considerable influence on the outcome_of
an evaluation.(16) ‘

Four categories of crite;ig, or tests of preferredness,
will be wused to evaluaté hazard )palicy: environmental-
impact; socio-economic 'impact; political—admiﬁistrative
factors; and technological informationa% ﬁactors. The final
section of this Chapter will be devoted to a consideration
of specific criteria within the;e broad categories.

~Using the criteria specified, a wide range of Erie’

shoreline hazard policies will be evaluated in Chaptef V.

The policies selected for evaluation are representative of

. . e,

<
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the range of approaches that have been 'used to deal with
flood and erosion hazards on the Lake Erie shoreline.

Specificatign of Evaluation Criteria ™

In this dissertation, Lake\Erie floda and erosion
hazard policy will be evaluated in terms of four general
cri%etia: environmental impact; socio~economic impgct;
politicial—administrativé factors; " and
technological-informational .factors. -It must be recognized,

of course, that these criteria are arbitrary and convenient

divisions, = and that environmental, socio-economig,
- &

.

political-administrative~ and technodlogical-informational
considerations are interrelated. Each criterion is

“discussed 1in terms of its appropriateness for evaluating

E . .
hazard policy, and .a number of specific criteria are

*

-

established.

' Thé first criterion suggests thaé hazard policy should
cpnsifaf environmental impact. gilarioﬁl‘:s flood and erosion
hazard policies are, therefére, evaluated in terms of the

extent to which théy recoghize environmental impact. Impact

’

is change, "~ and it is important - to . understand ~ the
consequences of chapge in the biophysical environment,

The concep£ of ‘ecology stresses the interrelgtions and
“interdependencies of elements and processes.(17) An
ecological view of ha;ard focusses attentign on all major

interrelated elements and 'prpcésses at work along the

\

s
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shbre:%;ﬂ) —An understanding of these elements and processeg -
will minimize unanticipated changes in shoreland ecology.
An ecologlcal view of hazard might also serve to broaden the
range of p0351b1e ad]ustments to flood and erosion hazards.

A con51derat10n of environmental impact might reveal, for
example, that in some areas maintenance of% dune vegetation
is preferable tp a policy of breakwall construction.

’

‘\Envxronmentgl impact is also appropriate as a criterion

-

for evaluating hazard policy because of an increasing and
widespread concern for the biophysical environment. Recent
efforts by governments to incorporate environmental

.considerations. in;b‘the planning of large scale projects

.

reflects this increasing concern.(19) ° . ol

Several specific questions can be addressed to any

natural hazard boiif§:

1. Are there .impacts on tHe physical environment?

Does shore protection, for example, interfere with

.sediment movement along the shore, altering the pattern

of erosion and deéposition?

2. Are there lrnpacts on the biological environment?

Is landfiiliné in wetland areas, for example,
J'occurring? . \\ :

. | Q
3. Are there iﬂpacts on aesthetics and recreation?

Does a eakwal% for "example, destroy ~ the view and
block recreational: access to the shore° ’ . !

4. Is an envirohmental impact analysis required - or
other env mental . guidelines -specified? Does a
policy ré a statement of environmental impacts
prior to ¢ uct&bn of shore ptotectzon, for example?

t
(IR

The second neral criterion’ suggests that hazard
policy should cghsider) ‘socio~economic impact. 1In this ST
\

1
dissertation, various flood and erosion hazard policies are /’/”"

~

1 -

A

\

!
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considered in terms of the extent to which they consider
socio-economic impact. -

The need for ‘efficiency 1in government expenditures has

-

been recognized for somé time.}20) In the field of water
3 .

resource mangement, many government decisions have been made
more ratﬁonal through analysis comparing measurable
bepefibs and costs.(21) There are many fxamples;Qhowever,
Qhere‘ benefit-cost analysis has been badly abused as an
aid to decision-making and evaluation. Day(1974; 1975) has"

investigated reservoir projects in Ontario, for example, and

shows that costs were underestimated and benefits

=

ove;estimated.(ZZ)

In agdition to efficiency, equity is also an important
consideration. Overall, the benefits of a particular pblicy
might exceed  costs., However, éoséible aisparities in the

distribution of benefits and costs raise social guestions.

4 v

. - {
Equity, in economics, refegsh/fglfairness and redistribution

4

of income.(23) For cost sharing .to be fairl constrieytions

to a project should be in proportion to benefits received.
&
This is not always the case. Recent massive

federal-provinciai expenditures fof'construction of dyking
on Lake Erie in Kent and Essex counties éreatly benefited
some farmers, aithough they paid less than 10% of the total
costs. Questions of fairness also arise ) coﬁcerning‘
eligibi;ity'for cost sharing. Ip the Southwestern Ontario

dyking projects, for example, -, only farmers in municipal

¥y
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an important criterion.(24) However, income redistribution .

‘ 34 .
drginage schemes were eligible for .assistance, while
adjacent farmers suffering the same flood problems were not.

équity also conc;rns income-* redistribﬁtion, and a

number of studies have considered income redistribution s //

is socially desirable only 1in a positive sense, when low {

G

. income earners benefit. This may not be the case with cost

.shariné ?Qr‘ shore protection, as those benefitiné may in
fact have average or higher than average incomes.

In the United States, federal cost sharing‘ rules for
water. resources projects, including flood protection, have
been examined by several researchers. Some of this résearch
suggests that differences in coét sharing policies within an
agency and among agencies lead to inefficiencies and .
inequities.(25) Local interests might tend to support_
policies with the most favourable cost sﬁaring'arrangement
from their viewpoint, although these policies might not be.
the most efficient from a hationai or broader viewpoint.(26)

It is possible to evaluate any.natural 'hazard policy
from a broad economic and sqciai perépective by considering

Py

the following quesfions: &

= -
5. Are hazard damages reduced? Does a policy, actually .
reduce damage 1losses, or does it spread these losses
among the wider taxpaying public?

6. Is continued occupdpce of hazard 1land encouraged?
"Does a policy, for example, encourage changes in land
use to 1less damage susceptible uses or does it
encourage continued or intensified _occupance  of hazard
land? . .

7. Do hazard land occupants bear most of the costs?

»

-
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\ Do the beneficiaries of a policy pay 1in proportion to
; the benefits received?

// 8. Is a benefit-cost_'analysis required or other
efficiency and equity guidelines specified? Does a
policy require an assessment of benefits and  costs
prior to a decision? —

The‘third general crit;rion suggests thét hazard policy
should consider certain political and Eadmihisggative )
factors. Researchers in water resource manégement’ have
identified several political - and administrative
consideracionslrelevant to poliéy evaluation.

Policy should be politically sensitive.(27) This
involves a consideration of acceptability to both hazard
land occupants andb thé general public. Policx should also
providq\fér public.input into decisions and adequate appeal
procédures for those affected by &ecisions.(28) The'qged to
accommodate th; concerns and objections of those affected by
policies has been exbressed by the Ontario Committee on

. Government Productivity(1972).(29) This need has also been

recognized by researchers in water resource management.(30)

Another politicial criterion relates to_ the policy

-

formu@atibn process., Although several models of the policy
making process ha§e.been developed by political scientists,
including the rationalist model(31), the incrementalist

model(32) is appealing because it seems to describe the ad

\

s e

hoc nature of government hazard policy making.
Lindblom(1972) characterizes government policy \mék;né ‘as

crisis management, where pfobiemé are dealt with as they

o B b

arise with little attempt to anticiéate them. Government

i . .
r
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decision-makers "muddle through" a limited number of closely
related alternatives in arri?jng at tbeir decisions, withoute
evaluating the consequences.(33) The model stresses‘ that
large disruptive change is hot likely to occur, és there is

a sequential link with previous po;iéies..

¢

To a'certain extent, all policy formulation can be

characterized as <crisis management in the sense that
policies are responses to problems. How?ver, it is possible
to distinguish ad hoc, short sighteé }eépoﬁses to problems,
for exaaple, special dééaster Pfelief, from more seriously
thought out attempts at solu%ion such as the National Flood
Insurance Program in the United States.

The implicatiion of the <crisis management nature gf
policy formulatién is that ad hgc, short sighted responses
may often be  largely ineffective. Emergency shore
protection along Lake Erie, for example, was not undertaken
until after the disastrous November 19;2 flood.

A final political-administrative problem associated
with policy concerns jurisdiction., Jurisdiction is-. used
broadly to refer to an agency's constitutional, 1legal and
territorial powef to deal with a problem. A num?er of
studies cite .jurisdictional‘limitation§ as an important
factor in evaluating the effectiveness of po}icy.(34) The
fact that an agency canjonly apply a 1limited range of
policies to a problem can greatly inhibit effective solution

of that problem. Federal agencies, for example, are unable

[ i

!
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to include direct requlatigq:of land use in their approach:’

N

to natural hazards: o -t . "f

M N . . ~

.

Several pcstlons concernan political-administrative'

n

factors~can be applled to a con51dexat1on of hazard pollcy

.~ o, .
.

b

. i ‘; > . - .

9. Is the, pollcy senSLtlve to the concerns oﬁ affected

1nd;v1duals'> _ o . A
10, Is there prpvision‘fox”gublic input or appeal of
decisions? Can ‘objectors to a particular policy, for
example, Vvoice- thelr objecgtions at a public meeting or
hearing? . o .

11. Is the policy crisis response or ad hoc?
4 -

12. Are therey’ Jjurisdictional ot administrative -
problems in applying the policy? . ’

A final general category of. criteria for evaluating

hazard policy includes' .technological and informational

Y -
i -

\ v e "

factors. . . .

~

It is desirable :that _a pollcy be technélogieally

efficacious, or effective. Thls requxres that a .policy be

v ~

technologically sound and based upon,the best information

available. White(1969) notes that traditional engineéring

criteria for efficacy of flood. protection structires are

v

.safety, workability, durability and economy. (35) . The

o N . » * “:J‘A ) , ' v
impor tance of technological efficacy®as a criterion in

‘assessing structural or engineering policies for hazard

)

reduction is apparent from the many miles of largely

ineffective shore protection that have - been built along the

1 v . % i -
Great Lakes and, elsewhere, particula;ly by Individual

property owners. The United,,states Deparément of _Army,

Corps of fEngineers, has.conducted considerable research on

\ -

. ! s -
N :
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<~ the most effective means of shore protection.(36) As well,

the Michigan Department of Natural Resources has undertaken

~ @ demonstration etrosion control program recently to develop

.effective -and econdmical shore protectién works that

.

14

individual shore property owners can construct. (37) . N

Technolégical efficacy does not only apply “to

structural policies for natural hazards, as it desirable for ; .

any policy to be based on the best information available..

Improved methods for measuring littoral drift and erosion

rates, for example, would be a desirable aid to‘ésgablishing
. . v « =7 t"‘

adequate set-back regulations for buil¥ings along the shore.

As another example, some probability_fugétibné?might be more

appropriate than others for estimating the degree of risk of

flooding. Iy

It would also be desirable for many policies 'to ma
provision for hindsight eyaluation of‘tﬁeir effectiveness so -~

that experiences gained from application of! policy could be

W
4

fed back to _improve policies, |, The United States A(ﬁ} Corps
- of’ Engineers, ,for-example,_—has recommended procedures for
. 7] ] -

monitoring the success of shore pnotectiqn structur€s in the .

o

Great.Lakes.(39) . : 1 . ‘ —

. From a téchqological—informational perspective, several
questions can be directed to hazard policy: ' ' o )

Y

13, Is. the policy technologically efficacious? Is a
policy technologically sound? ’ ’

. " 14, Are ther</ quidelines to ensure technological

v efficacy? - IsY a@n engineering repart required, for

‘ example, prior to the construction of shore protection
works? , " -

~ . . 1




\
.15, Is the policy based on adequate information and
techniques?

16. Is there provision fo hindsight evaluation of the
policy? . .

The criteria listed a;é by no meéns exhaustive, aany
other crit;ria couldl be incorporated iqto an' evaluation éf
hazard policy. Certain administra;ive- factors such as
fiscal and staffing adequacy, have béén identified as valid
criteria in oéher séudies.(39) Where appropriate, reference
is made to éﬁese factors in evaluating hazard .policy.
However, it is$ believed that the list of criteria specified
-}ﬁ this dissertation represents the essentiaf‘consideéations
in eyaluating hazard .policy. The criteria apply to a wide

» -
variety of flood and erosion hazard policies and are

summarized on Figure 2.

Data Siérces'
~

-

A v§riety of data sources have been used to éxaminé and
:evaiuate government policy'relagang to Lake Erie shoreline
flooding and erosion. 1Included are published sources such
, @s _newspapers, dovernment and other réports, statutes,
.regulations aﬁd legisléfiv; debates.. Also iﬁcluded are

ﬁnpublishe@ repQEt; and government office files. As well,
extensive use was madé of cofresponﬁence and “interviews with

government officiaLs and other individuals.
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CHAPTER I1I

/ LAKE ERIE FI.OOD AND EROSION HAZARDS R
' ) s 3 ~

-This Ch;pter considers the human ecology of flood and
erosion hazards on the Lake Erie shoreline. The biophysical
and human néture of Erie shoreline hazards and human

‘responséﬁto the these hazards are copside;ed generally for
the entire Erie. shoreline. The human ecology of shoreline

hazards in the pPelee, Rondeau, Long Point and Presgue Isle

areas is considered in greater detail. As an introduction

to this Chapfer, the concept of human ecology of hazards is
outlined. .

4

- The Human Ecology of Hazards
. &
Of fundamental importance to this investigation of Lake
Erie flood and erosion hazard polic§ is a human ecolpgical

concept of hazards. This cbncg@t, as developed in the

natural hazard literature, Stresses that a ﬁatural hazard is

e
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a function of both*biophysical and human elements and

processes.(1)®

- e

In the context of “shoreline flooding and erosion,
-~

human ecological approach reguires an understanding - of

*a
biophysical e¢lements and processes such as lake level

fluctuations, beach' material composition, wave action,

e,

& currents, topography and the nature and extent of wetland

areas. Such an approach also requires an understanding of
human &lements and processes such as the pature and extent
of human encroachment into shoreline areas and Processes of
adjustment go shoreline hazardg, including shore protegffon

. works and nonstructural solutions.
J A

While the interrelatedness’ of - biophysical and human

-

aspects of shoreline hazards cannot be overemphasized, for
- ' o - '

convenience, these will be discussed separately. An attempt

will then be maﬁe to reintegraf® biophysical and human

‘aspects of the prie*shoreline hazaﬁE‘pqoblem, stressing the
. Ty N

-

magnitude and extent of flood and erosion damages and a more

.detailed consideration of the human ecology of shoreline

-

hazards in selected areas along the Erie shpleline;

.

The Biophysical Nature of Erie Shoreline Hazards -

-

. Lake Erie is geolggically young and very active

erosionally. The Lake, in its present form, is less than
5,000 years o0ld.(2)." The Erie basin is=underlain by thick

Palaeozoic sediments in the form of limestone, shales and

ﬁ.
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sandstones which are exbosed ‘only in a few areas i the
Western and Easterﬁ‘ari? Basins. Elsewhere, these sediments
are overlain by glacil/ deposits up to several hundred\feet

thick. Approximately one-half of the Erie shoreline

"

. congists of ’highly erodible glacial till bluffs up to {123

w«

/
feet high.(Figure 3),
The remainder of the Erie shoreline is largely composed

of marshes and associated peninsulas which were deposited as

Lake Erie rose to its present mean elevation of about 570

cfeet with the rise in the MNiagara PRiver outlet due to

“glacial rebound.(3) The Pelee, Rondesu, Long Point and

Presque Isle peninsulas are the largest Sf these sand spit
formations and are highly dynamic systems of beaches, dunes

and wetlands.(Figure 4) While the Erie shoreline is subject

to processes o?'flooding, erosion, deposition and wetland

formation, among others, only flooding and erosion are~8eggt

3 Sl
with to any extent in this dissertation. \\i\

Flooding is inundation of shoreline -.areas due to

fluctuating lake levels. A variety &f natural factors

inf{dence lake 1level fluctuations on Lake. Erie, including
precipitation, ebaboration, runof £, groundwater f£1BWs, ice
retardation and meteorological éisturganées.(4)- Natural
factors of less significance include tides, crustal movement

and aquatic growth in the Niagara and Detroit Rivers.(5)

Three types of fluctuations can be distinguished. Long

" term fluétuations are a result of persistent high or low

)

water supply conditions over a period of several years. For

Py Ty T YTy Ot Thre
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View of the Erie shoreline west of Rondeau,

FIGURE 3

showing an area qf highly ‘erodible glacial till bluffs.’
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GURE 4 . View of the Pelee sandspit, showing ecologically~
valuable marsh and -the tree-lined sand Q%r separating the marsh

fgom Lake Erie. ’
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‘example,  several vyears of above dverage precipitation have

preceded the recent i972—l§75 high water period on Lake Erie

.and the other Great Lakes. Figure 5 shows annual average
‘elevations for_ the 1860-1975 period. The long
term(1866-1975) aveiage annual level of Lake Erie is 570.5

feet. The highest monthly average elevation, 573.5(June,

1973, and the lowest monthly average elevation,.

567.5(February, 1936), vield a long term range of stage for
Lake Erie of about 6 feet.(6)
Seasonal fluctuations: reflect the annual hydrologic

cycle, with higher net supplies in the spr{ng and . early

<

summer following the spring runoff. The mean annual range

N, .
of stage on Lake Erie is 1.5 feet, with a maximum annual
o .
range of 2.7 feet and a minimum annual range of .5 feet.(7)
Short term fluctuations, iasting from' a few hourg to

~several days, are generated by meteorological disturbances

such as storms and changes in atmosphé&ic pressure., Lake
2

’

Erie, with its long fetch and nearly parallel orientation to
prevailing winds, 1is especially susceptible to short term

fluctuations. The maximum insténtaneous level of Lake Erie

occurred at Buffalp on November 3, 1955. Under- strong

southwest winds, the level of thé lake at Buffalo rése over
R

8 feet within 6 hours, to a high of 579.1 feet.(8) A
seiche, or oscillation, in the 1lake 1level followed this
storm surge, as the lake sloéhed back and forth in

reestablishing an equilibrium.(9) Lake Erie is well 'known

for its .seiches, which can be caused by changes in

-

49

R e
LI “




SJ93U1BU3 10 $di07) Autry ‘SN :3IDUNOS

0681 0881 081
1 1 1

098¢

SL61 - 0981
- abesany

B
&

G561 ‘wmeq sexe 18819 |eUOIBUIGU

1334 NI NOILVYATT13

nal




L]
1

- -
s

étmospheric pressure as well .« as storm surges. ., A low
pressu{e system moving over, one end (bf the lake dith”a high
pressure system over the other.end can raise the lake level
considerably, even in the absence of wind or wave action.

In addition to these three ~types of fluctuations, wave
action must also be considered, as waves can overtop shore
protection works or sandba;s. Storms occur on Lake Erie-
most frequently du;jng the spting and fall., There is a 10%
probability of 'gteater than 10 foot waves in March, and a
12% probability in ©November.(1() There is very 1little
likelihood of significant™ wave action during 'the May to‘
‘August period. An important faééor regarding wind and wéave
action is the air}watéx tgmper?ture difference: ‘ Cold air
over warm water increases wind spéed and wave height.(11)

" The potential for.floodiﬁg is greatest when sﬁort term
fluctuation%‘aré super imposed én longer term fluctuations,
Figure 5 shows that periods of 1longer term high lake levels
occur every fifteen or twenty vears, for examplg, 1951-1952
and 1972-1975. Areas of flood susceptibility on Lake Erie

3

include the Pelee, Rondeau, Long Point and Presque Isle sind

spits, Monroe County, Michigan and Lucas and Ottawa Counties
E-3

in Ohio.

A

Erosion is a natural process: occurring to some extent

on- all shorelines whereby éhe shoreline adjusis to the
" forces of erosién:(FiQPres 6 and 7) Natgra% faétors
affecting sﬁére erogion,include terrestrial elements such as
topograph&,s vegetation ﬂand beach maierial Eomposition;

[ 4
~




FIGUREG .. view of the Long Point safdspit, showing an area
of shoreline that is undergoing serious frosion. The sand dune
upon which this cottage was built has baen washed away by

stomms .

; : ';,‘ .é_“‘_ " k 4 ' )
Another view of the Lang Point sandspit, =,
showing an area of shoreline where accretion is taking place.
Cottagers in this area have constructed devices to control sand
build up around cottages. These cottages are less than a mile
from the one shown in Figure 6, demonstrating the highly

variable nature of shore. processes.
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mar ine ptocésses including currents; and, , atmospheric L
“ processes sugh as wipd.(lZ) As waves and currents attack . ’
t and e

the shoreline, material is. entrained as littoral dr

¥

erosited elsewhere as bars or beaches or lost offsh re. (13) .

Ye

A major variable 'in'shore ergsion is the nature of the

d

i

shoreliner -material, Glacial . deposits,K are  especially

£
b
¥
:
s

i

2

b

3

*

susceptible to erosion by ra1n,.w1nd groundwater seepagé'

KEr % ’ ¢

-~

oy

and wave actidn.(l@), Shoreline chargcteristics for - Lake : y

o

7
R

Erie are. shown ©n Table 1 and Figure 8. Erosion “is also

S

, ﬂ

- very mﬁch gélated, like flooding, to the fundamental process - . §
of lak; level fluctuation. During per%ods of high water and ;‘ }jg
storm activity, erosion is accelerated in many shoreline !{
aréas:(lé? . ] . ) } S %

Erosion rates have been documented for many areas of -;?;
" Lake Erie shoreline. !én the south Erie shore, areas of - ;2

v
L PY T B P

particularly severe erosion include Eastlake,"Ohio(shore T -

~

recéssion 5-2G feet per year) and much of Ashtabula

) 1R

County(shore gecgésion rates of up to 20 feet per year).(1l6)
The Presque Isléi sénd spit in Pennsylvania £§ also subject , -
to -serious erosion. On tke north Erie shére, annuai rétés N
of shore recéssioniqf 6 inches to 22 feet have éLen reGorded _ %

at the University of Western Ontario field station near Port

- < . - ‘ . ‘
. Bruce.(17) Much of the high BIluff shorelin§;~?f the Central . A
- ’ L 4 : [
i Basin is highly erodible. For example, average annual rates .
o} § recession of over 18 feet have been recotded in the Port. .\

.Burwell atea.(18) The Pelee, Rondeau and Long Point sand

" spits ate also subject to serious erosion. . "~
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D . . -, -
’ Human Encrpacnment on the Erie Shoreline

°

-
For centuries, man has been attracted to the Erie

shoreline for a variety of reasons. Only since the late
nineteenth centurvy, however,  has significant human
encroachment onto the shoreline *taken 'place’to the poift,
where today, some 5G% ° of thé entire Erie shore «LE
intensively developed in residential, commercial and

industrial uses,.

. . R . . - R ) . .*
z Prior to the coming of Caucasian man, the Irdians are

: known to have util{zed the Erie shore for hunting, fishing

~

and some agriculture.(19) Indians appear to have adjusted,

Pt Ly

— ) -their tamps to lake 1level fluctuations. Similarly, early
. . )
s Caucgsian use of the Erie shore did not create major

A w8

-"°  problem$ with respect to flood and erosion hazards. Louis
- Jolliet’ of Quebec, réturninq from Lake Superior, is recorded

. ‘ D
- as the first European to see Lake Erie in 1669.(20) He, and -

subsequent .travellers such as Dollier .and Galinee, used the

[

éﬁﬁrth, Erie shore as a transpértation‘;oute. The Qirst
i . . ' .
permanent¥settlements in the Lake Erie region were fortified

- o ) .*. ] .
encampments such as Detroit, -built by the gtench in

n ’ P

1701.(21) & . =

. N ° - . -
Very faw settlers moved .into the Lake Erie region until

after the American Bevoiution and the War of 1812, when

£ - A
After ,the w§§ of 1812, thousands of settlers immigrated to

-

the south Lake Erie shore and .ports such as €gnneaut,

- N ~ f
. N

! . ) 1Y ’ .
‘, ‘ political and territorial considerations stabilized.(22) - :

woon -
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vermilion, Lorain and Ashtabula developed at river mou;hs
along‘ the shore. (23) The present larger centres on the
south shore, Cleveland, Buffalo a;d Tbledo, were founded in
1796, 1803 and 1807, respectively.(24)

’“EZhe settlement occurred on the ~north# Erie shore
‘following the Ame;iEan Revolution. Fort Brie and parts of
Wellgnd County(Regional Municipality of Niagara) were first
éettled in 1784.(2?) There was also some early settlement

in the Loﬂg Point;gxeé“ around 1796(26), but areas further

west in Elgin and Kent Counties were not settled until after

. ¥
1883, when Thomas Talbot secured a large grant of land for-

settlement purposes.(27) Settlement of the north Erie shore
-a‘.g .

increased after the War of 1812, -particularly in port

villages such a§ Port Stanley .and Port Burwell, However,

encroachment onto the north Erie shore was not as rapid nor
, —

extensive as along the south shore.  _Qverton(1970) has
suggested that a survey of the north shore from Long Point
to ‘petroit by McNiff ?an‘ 1794, which reported 1little
. . N : .-

oppor tunity for settlement, may have discouraged
encroachment into this area. (28) Larger «centres deveépped

inland along rivers 4nd other transportation corridbrg,
rather than along the north Erie shore. Chaxhém, St.

o3 . B ) .
Thomas, London ahd Brantford were founded  in 1880, 1810,

L ! .
1826, and 1827, respectively. (29) ° o,

. ;o
During the 1800's, much of the north and south Erie

shores were cleared for agriculture. With improvenments in

e,

drainage technology and increasing government assistance,

.
: /YT
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)

extensive.aneas of marsh in Ottawa, Essex and Kent Counties
were drained during the period 1888 to 1914, and intensively

cultivated. (Figure 9) These areas have a long ‘histopy of

-flood_and erosion problems and have fequirei'considerable

-

Fd

" effort at shore protection. Presently, some 22% of the

north EMc shore is in agricultural use; while less than 22%
of the south shore:is farmed. (30)

Although some tourist or recreational development took
place in the mid-1850's, such as resort development on the

Bass Islands in western Lake Erie(3l), it was not until the

"late 18%3's and early 1957's that recreational developmgnts,

particularly cottaging, became widespread along the Erie

shoreline. Cottages. in the Rondeau and Fort Erie areas, for

example, date back to the 189¢'s,.(32) Since the early
19CG's, extensive cottage development has occurred along the

. . s
north and south shorés, most HBtably in ateas of sand beach

inhthe Pelee, Rondeau, Long Point, Fort Erie, Monroe and
Sandusky areas.(Figure 1C) There are presently over 11,000
cottages on the north ~shore of Laké Erie.(33) Cottage

development has also been extensive along the south shore,

»

but the pressures of urbanization have also been great.

Many cottages have been converted to permanent- homes.

Presently, 41.5% and 42.6% /of the north and south Erie

shores 15 developed in permanent and seasonal residential .

use.

Table 2 summarizes land use and ownership on the Erie

. >

shoreline. Figure 11 shows the ‘present distrlbution of land




& -»
J - . ‘\5
. /
. _ . r .
* i =
* 4
9
Id
-
=
FIGURE 9 View of an agricultural drainage scheme at
Rondeau, showing productive muck soil. About 1,600 acres of -~ .
marsh in this scheme were drained and protected from flooding
by dykes. N
?
FIGURE 10 View of cottage development near Pelee. ‘Many
cottages and homes have been built on the Erie shoreline,
apparently with little regard for flooding, erosion and other _
biophysical processes. ] y - ;o \;
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o " use on the Erie -shoreli;xe. The south shore is son;ewhat more, »
intensively developed, éarticularly in commercial and
- .
industrial uses, with only 22% of the shoreline remaining in
gééicultural and vacant uses compared .with '36.6% of the .
' B north shore in these uses. M§reover, the Great Lakes Basin
Commission has projeéted past trends and‘suédests, in the
absence of further‘/.laﬁd ‘use regulation, that all

-

agricultural and vacant land. will be converted to more ’

intensive residential, commercial and industrial uses by the

' " year 2,J09.(34)

. Although similar informatiop is not available for the

’

north .shore, . evidence suggests that conversion of

' agricultural and vacant land to more intensive uses is a

"significant process as well. On the north Erie‘'shore, from
1966 to 1973, agricultural and vacant land decreased from
53.1% to 36.6%, while residential use increased from 29.6%

to 41.5% of the shoreline.(35)
. 'm

“ The Human Ecology of Erie Shorelipne Hazards A

.
-

The interaction of bibphysical and human processe% and
elements, that is, the biophysical- nature of fleoding and
. / .

erosion and human encroachment onto shoreline areas, is

-

dramatically illustrated by the magnitude and’d&strjbuiion

of property damage.

> —- .

Table 3 “shows property éamage occurking_ on the Erie

'shoreline during the 1972-1975 peridd. Detailed data for

hY
-

~
\]

.
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6 4
the north Erie shore during the period November 1972 to
4gNovember 1973 are provided by the Canada-Ontario Great Lakes

Shore Damage Survey _and indicate that total damages during

[y

this one year period were 5$4,504,000. This includes damages
to buildings, shore protection.~works and personal property.

‘ Less accurate information is available on damages during the
-~ " ’

-November 1973 EQ November 1975 period, These have been

estimated * at $1,728,300. A reasonable . estimate of total
P ‘
north Erie shore property damages 'during the 1972-1975 high

water period is $6,232,3507, \\

=

- -

On the  south Erie shore, property damage durfng the

November * 1972 to November 1973 period was in excess of

-

$85,735,500, Less complete infbrmation ~suggests that
damages during the November 1973 to November 1975 period
hil * were about $16,443,G00, This produces an estimate of total

damages during the  1972-1975. high water period of

- »

$104,142,000. It should be noted that damag estimates

reported in the print media, upon which the estimates in

this dissertation are derived in part, are based on-various

N

technigues such as simple visual field checks and should be

.-

viewed with some caution, A detailed survey of damages on

the south Erie shore™is currently underway by the U.S. Army
Corps of Engineers, but the Tesults will not be available

until 1979.(36)

.

Damages were greatest in the Western Basin of the Lake,

g -

particularlxiin Monroe County, Michidan, Essex County 'and
. .
the wéstern shore of Ohio. Extensive areas of. low-1lying

-

P - TSR
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farmland were flooded?ﬁ inclUdiné 5,6005“acres in Ottawa’
County, Ohio, 3,000 acres in MonroeiCounty,~ 2,000 acres in-
Mersea Towaship and 6,000 acres on Pelee _island.(37) The
low lying areas of Rondeau and Long Point also sustained
considerable - damage, particgﬁarly ) tc - ‘cottages and
homes.(Figure 12) The storms of Novemcer 1972, March-April
1973 and June 1973, were strong 'northeascers'. While these

storms_account for most oﬁ//the property damage during the

1972-1975 high water period, it should be noted that a

severe southwest storm in November 1975 caused considerable:

damage in the East?%n Basin, with the shoreline between Long

Point and Fort Erie sustaining some $500,000 in damage and

considg%able damage occuvind in the’ New York portion of the '

Erie shoreline, As wellt 2 northeast storm‘in April 1974

effected.-some §1, 260 000 damage in Monroe County.

It is 1n;cruct1ve- to .compare damages dufind the
1972-1973 period with those _Q‘icﬁ occurred during the
1951-1952 high water petiod. éf:panati\}e data is available -
only for the souch shore and is shown on.' "Table 3. Damage
figures for 1951-1952 are -e%pressed in‘1973 dollars. to
permit comparison. (38) Total 1951 1952 ‘damagea-' were

$39,693,000, compaged w1th 1?72—1973 damages ¢n exqess-of

l et

$85,000,000. Damages haVe doubled; “in latge parp due to

‘1ncreased encroachment 1nto shoreTTne areas. }1”

- In attempting to protect hie encroachment onto the Er:e
shoreli e, man has undertake% *:; varxety, of largely’
strucyural aéjustmentaﬁ tﬁat se ;k to.'éonérol biophy%ical

-
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FIGURE 12 ' . view of shorellne damage at Rondeau. About 30

cottages in the Erie Beach area were destroyed by the fall 1972
and sprlng 1973 storms. )

.

kY

s

b 20 .
_FIGURE 13 """ View of the Erie shorellne at Port Stanley,
showing -an area where ‘erosion has been exacerbated by federal . . ’
piers which interfere with the longshore movement of beach « T . F,d
burldlng‘sedlment - B - .o )
" o . * ’ f ‘@ M

2‘5;"":1 ‘é"‘::'&d‘ ¢ -,\ .
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“a -
erosional processes, is shown on’Figure 14.- ’ Lt .

°

processes such as shoreline sediment movement. Some 10.5% ’

- S

and 35.5% of the north and south Erie shores, respectively,

have been protected from flooding and erosion by structural :5
measures such . as éykes, sea§51¥s, groynes and‘: .
breakwaters.(39) More detailed data are aVvailable on the ;

variety of measures adopted on the north shore. The most '.
predominant férm of. shoreline protection are bulkheads’and i%?

‘seawalls, and some S$1,873,622 was expended by "individual .

. . = )
shore property owners along the north Erie shore on shore

protection works dgring the November 1972 to November 1973 :

—p——

period. (40) » .

8 ) . .
Man's presence on the Erie shoreline has also affected

-

erosion hazards in other ways. ' Lake levels, for

flood and

example, have been influenced, by dredging ih the Detroit and
g ”

Nia@?ra Rivers, construction of' the Welland Canal and

. Voo . . . L -
d;vem§1on of Arctic waters = into Lake Superior.{41) .

. .

Consumption of lake. water for domestic and industrial uses
- 1 ¢ w

al§o affects the level of the Lake.(42) Patterns of erosion

.

and deposition are also influenced by man. The protection

of numerous harbours by‘jetties has accelerated erosion on

o <

downdrift areas.(43)(Figure 13) Groyhes and other shore

\protection works can 'also exacerbate, erosion in adjacente

areas. ’ T ' ’

t -

\

P . : * .
Th & interaction of biophysical and human processes,
- v

including\ aréas where man Hhas interacted adversely with’

e ¥

~ 9

*
.

67 . -



ey
..,‘Mw“i..u,

Feif,

. * ‘o o .
P . 5 . N . % L
’ £ - . o
. ' . M . . -, v P u.;.
. , B . '] -. . » . . .
. . » -
& . TR o A ‘
- ) . [ 1.
I o 1 - m R
100 o8¢ 100 «08 ot B 1 : [ i
¥ - - . 1 s
AIDUNCg GINIS /10I0UIAD)Y = — 4 h(osa _" . . ke
. CArepuncg AlunoD wu-e- £ W0.0I<><U - o..uo M“
7pmea dusunoy - © W RN N
. . T vorsw3 aoys . PusisAnD o N .<;<to . s T
Buiieasadex3 jo parsedeng snonig vonebiney - 3 ) K v - ‘ RO
- t . N "
N SNIOM LONDRIOIY Br0uS \R ' “. . 0 3 & I nﬁx ooo_on -
' - N e Y ] K- “ . S
. . « Eb) g = 3 . . S . - 21) 8
. S.ao.w 1001eS 0) 123Igng uhﬁv 1 dudioysg D > A m . avenses R » )y mogeey - L ,|u .
Cuipooyy snoueg o} 13eigng esnounasoyg frN) l M " m.. . A - - «© NiSYE had il \rm.mr "
. YINRYIHSY H . 1%«. - Misia 0oy o . .
- - NN 0 v < Gon J0UNON:
< . . , nOQIgH Y yoeeg-
ALNIBILAIISNS GUYZVYH NOISO¥3 ANV GO0 - rae.: )W@ . ° o 'whod RN .
' PP 3 . @f. N . - J00:Zr |-
, VINVATASNN3d - * \ . )
? i -
. s N ELY] ; NYOIHDI -
Y o e Y.,
J.00.2y « o Vol e - <o . )
’ . [ 2 - .o
S N A i o]
.‘..2» . <DOJ<—J.(:U “ > s anbsesg / NISY® - - \.\\
. \, " \ . A .
Lo . wYini T . ,mmri.h&%lnm . oo 9
M . . N . v - 0% o oc oz [ - mu
MO xwz N .
*. . . . PR - 3
', ! . < ’
, . . . .
. NISVe . . w_awmm_.v.”sw.m 19 vod zEN..m .m . . e
308 Loy DU S0\ SL07 Je)sw0) Aoas
. - . . NYIISY 3 . , Q&oe& [ 8,.34.80 o:s_.o peve) HEDOm . N . !
. NIDB P
., b L.
. o v A9071003 QYVZVH I3, v
Jonvhiay ... v, ‘
: oje)ny ] “ .. B ;" OMYENG . X -
o, swewed " XX} RON - ONVIIOTWH . - -
X 1oy 1109 - .
. . s
~ .00.ty , . o TeoviN ) ‘ . :
s N, S
N s DAY . : : " =
A = - 0 7 n P——
v, B . 4. . L e ¢ v, 4 .
N , . . : . - R ‘ P '
. ' ‘ . e . ’ ) .- - ADOT023 QHVzZVH ‘1H3 DIVY 1 HADIS
8, - . . . « . o R N
. - .. L i
B . H " . N B [L 3
< ‘e N 'y s = . —
-9 e . M» -
, o ., . . z . ’ 7 .
' . . 7 . P .
. ’ - [ . ‘& -
, . N [N
. ’ r L. . * o
& - . '] Ll ~ .
. . - ., ‘oo .
\.‘ e v . PR
> ! ~ . o . .
. ® AN L4 . . .,
s . & s ot e -,
” Lt - o




The interaction of biophysical and‘ﬁuman'processes and
elements .can also "be "*illustrated- by deta1led historical.

L °

examlnatlon of these processes in the Point Pelee, Rdndeau

an;‘Long Point arees. Although these areas were chosen for
study as part of a Canada Council project of which hazard
adjustmext is only a part, they, along with'Presque Isle on

the south Brie shore, illustrate the implications “6f human

. @

encroachment onto one shorelinefphysiographic t?pe, the sand

. -~ -

spits, The Pelee,-Rondéau and Long Point areas. have been

" subjected to various human encroachments including seasonal

ahd permanent residential, " agricultural and navigation
) .

developments and'accountedifor 35% of total north Erie shore

'S -

damages_doring 1972-1973.(44) Wwhile the Presque Isle area

+has not been. 4nten51vely developed:, 1n%re51dent1ar or other
i :

damage prone uses, »considerable effort has been expended
. - .. e i .
T over *the years in .an.attempt to reduce -erosion pf its

. a LI
N « - . - o

V-valuable publlc recreational beacnes,. As has been. no;eé,

. , x
. 2 . L v,
& - . ] N

1ntetven1ng bluffs compnﬂse about Onelhalfr of the Erie

- Y
v

shdreline“buy tﬁes@'qre@s-have not been studled in detail.
u N . e ) . . .

v

Pelee ~

. The Pelee area 'is d‘frned he e as‘ﬂthe Meriea Townshlp'

. L

shoreline. ;This ng,mile stretch of’En&e shoreiine:la?éely

. : T o ) o A TN
consists of'low-Iylng sand be ches and dunes~f/ A qood~ aytgk
of the shorellne<a10ng the eastern bE} is baoked by ma{shes

L. :\_.v.! [N

. oL. wetland forests” AAbout 12’ ﬁlles of - Mersea . Townshlp_

s - - ?
we '
o

shorellne is .1n.pub11c ownershap, pr cxoally#épolnvaelee

ey T2 @ Lo Tt

i b oonr i e Sad g g S
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National Park, which occupies 3,700 acres. An area of

|

'shoreline west’ of Leaminggpn consists of beaches badked‘by
low gdacial till bluffs. Muchfzf the Pelee area shoquine
is susceptible to floodi&g, given its low-lying nature. As
well, the e;stern bar is éusceptible to erosion, ﬂénd the
" entire sand . spit appears .to be migrating gradually to the
west under tﬁe influence o% strong currents and wave action

4 .

from the east.(45) -~

-

3

Over the years, large parts of the Pelee peninsoié has
been utilized intensively for agriculture and recreation. As

wel%,' several ,harbours have been developed to support

"

. Sk 2 :
fishing and recréation 1nt7restsf

N -

The first major human encroachment in the Pelee area -

}was the draining of some 5,000 acres of ééologically

:valuable‘métsh just- north of the federal naval'reserée(Poiht
Pelee National Park) in- 1894-1895. The drained marshland

required dyki%g 'along the shoreline and daval. reserve

prdberty to prevent flooding, and éhe‘use of pumps to remove
‘ . . 3

excess‘&ater from the scheme, Although the drained marsh
A ) o

.

has been highly“groductive from an agricﬁltufal viewpoint,”

4 [ v

. . . . : N N

- continued cultivation of the area has required periodic
: . . M -~ - . %g .

major expenditures for shore ‘protéction againscdflooding and

'@%osionhmeuch of the drained.‘ marshland hasﬁbeen’flooded,dn

—three occasions, and some 700.acres of land were abaridoned
in 1904 because of'diff%éulties. in protecting it from

.

flooding. This area was redrained cin 1953. - A considerable

amount of public and private funds .have been .expendeé in

A
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maintainping this form of encroachment in the Pelee area..
' These expenditures are shown™ in relation to biophysical
processes in Table 4. It is important to note that public

sh?re protection expenditures on these drainages schemes

have increased considerably through time. It 1is also.

important to note that hazard adjustments at Pelee bear 4-
@

strong relation to natural prodésses such as storms agd

periods of high lake levels. - ' o

4 . *

: |
.The federal government first became involved in larbour

-
e e,

developments in:thg»Peleefarea in 1893, when.the Leémington
dock was_ purchased by the Department of Public Works. In
¢ - l901,va new wharf was\consfructed to réglace tﬂe ear}ier
structure. By 1906, it was apparent that the wharf was

affecting coastal processes, particularly by trapping

sedimgnt on the west side and increasing eroison on the east .

P side.(46) Some modifications were made to the 4ock to

O permit passé;é of some littoral drift, ané 3 groynés we;e
later built immediately east of the dock to protect ghe;iow a
bluff. Over the years, dredging and the construction of
breakwat;rs: the been necesséry to maintain the ‘harbour

. facilities at Leamington and at Wheat;ey;' where government

a ‘ ‘ piers wére first -constructed in 1912. A recreational

’ .

- harbour was buiit at Sturgeon Creek on she we§t bar in 1962 .
This involved dredgfhg the stream mouth and construction of .
breakwaters, It is possible that. these breakwaters will ‘

. pave some effect on erosibn of private pfoperty'immediately

downdrift = of the structure. .° Public expenditures on the
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Leamington ano Wheatley port facflities in relation to
natural processes are also shown on Tahle 4, .

The Pelee area became wvery popular for cottaéing during
and after the <1920's. Some private holdings within the
National Park were sold for cottage lots in the eariy 1920's"
and by 1957 there were/gh estimated 300 cottagés in the
Park.(47) With the federai policy of exproﬁriat}ng and
acquiring"private holdings in_the- Park, the number of
oottages was reduced to 38 bé 1972.(48) . Outside the Park,
cottaging has developeg to the point were virtually all the

: . . . . o : ’
‘shoreline is occupied in this form of land use. The number

k-

of cottagés on the west bar has increased from “‘about 34 in
e .
1936 and 134 in 1955, to 235 in.l965 {49) On the east bar,

the number of cottages has ‘increased from about’ll in 1941,

to 119 in 1955, and to 248 in 1965. (50) - Recent . encroachment ‘;
in the Pelee area appears to be malnly along Ehe highly A
hazardous east bar, in several Cottage SUblelSlonS south of

Wheatley. To date, problems along the we\t*bar .have been

limited to contamination of - 1lake water by flooded septic

systems.(51) Along the east -bar, however, flooding and

erosion have been serious problems for cottagers and much oﬂ,
the damages,ln the Pelee area during the recent high water

period were sustained along the east bar. Cottagers have
e§§ended considerable funds ~on‘shore protection, much of

. . . ) . -
which ~ has been largely 1neffect1ve. Private shore

. protection along ‘the east bar has also contributed -to

.erosion problems along .the edstern shoreline of the National

-
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Park, immédiatelys to the south of the cottage area. Ohe

large groyne constructed in 1971 appears to be a particular

problem. (52)

Eroéioq?has also been 2 problem for a number years in

. ) -
. the National Park}?particularly along the eastern shoreline,
- and western shoreline at thé tip of the peninsula., Various

types of shore protection works, including oak pilings,

concrete crosses angd armour stone breakwalls, have been

~—

int?odqped by Park "officials in a generally unsuccessful

attempt to étop erosion of the Park shoreline.(53)

(2

In summary, it appears that continued human occupance

s ~of the Pelee shoreline has reguired-continued and increasing
"expenditures for shore protection. Public expenditures have
. been considerable, .particularly for the protection of -~

agricultural land. It is prébable " that the costé of

continued occupénce in this area, due to, flood and erosion

213

hazards, will increase. There are other costs as well, such
as agricultural and septic tank pollution, reducded-wetland
W ’ ) b [ RS

~.areas and restricted public  recreational access to

-

. . - - 4 ., . * c s
shorelines which-may be even more signicant 1in the long

a

term, . .
- » - R

Rondeau -

.

3 ]

The Rondeau area .s défined here as the Harwich

Vv

[y

e

.‘w
3y Sl bl

Township shoreline,. including -Rondeau Bay, which‘ totals-

>

about 31 miles. .Slightly more than half of this shoreline

*
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mileage, 17 miles, is aloﬁg the. -Bay. Some 8 miles of Erie

shoreline and 7 mile§ of Rondeau: Bay shoreline in Harwich i

-

Township are in provincial oynership as_ Rondeau Pfovincial .
Park. Most of the Erie Shoreline consists of low sand -
beaches and dunes, while the Rondeau Bay shoreline is
fringed in marsh. “Low till bluffs are found along the Erie
shQreline in. the western portion of the Township, at Erie
<B;ach. The east shoré.of the Rondeau peninsula, that is,

most of the Rondeau Park shoreline on the Lake, is

LI
- -

accreting. Most of the west shore, including Erie Beach and

¢ -

the' Dyke Road area between Erie Beach and Erieau, .is

~

receding. The Rondeau Bay shoreline “is. particularly .

S suscptible to flooding.

Most of the Erie shoreline ifi the Rondeau area has been
» intensively developed in cottaging, particularly at Erieau ~

and Erie Beach. The Rondeau Bay shore, excluding the area

of marsh in Rondeau Provincial Park, has been taken up in .

agricultural and cottage development.

o ) fnf Since the £grst settlement of the area in 1509(54),
most of the ‘area,hasybeen cleared for agriculture. Grabity
1 drainslfunning into Rondeaﬁ Biy date back to at least 1874. -
It was ;%t, however,~until’19l4.that an area ofgéome 1,660
' ' acres of -marsh was drained in the souEhQéstern portion of %
‘'Rondeau Bay. ‘Dykes were ;onstrusted 'to ﬁrotect the draiped 'iu '
marshland from flooding from both the' Lage and the Bay, and_ ‘
an embankment was built along the northern perimeter of the
' . scheme to divert runoff from upland ‘area ar&unq the drained -

- . ¢
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k.

farmland. The scheme was,floggga by Lake.Brie high water in
1919 and 1929. In 1946, severél days of heavy rain caused
b;eaghing of the northern embankment and floéding by ,upland
runoff.  Several  smaller . drainage schemes were , also
constructed around Readeau éay in vyears foliowing the
initiation of the major Burk drainage scheme. These areas,
too, have flooded on varioué occasions. Private and public
expenditures have been considerab&e over the years in
maintaining;this schemes, particularly for shore protection.
Major expenditures in relation to biophysical processes are -
shown on Table 5. As with agricultural drainage’schemes at

Pelee, public shore protection expenditures for the Burk

scheme have increased substantially over the years. Hazard

- Y

adjustments at Rorideau also bear a strong relation to the

occurrence of storms and high lake levels.(Table 5)

In the early and mid 1800's, Rondeau Bay was used as a
harbour of;refuge from storms on.Lake Erie. Use of the Bay
was often';reacherous, héwevefz due to the shifting' nature
of the entrance to tﬁe Bay through the Erieau sand bar. -
Between 1844 and 1848, the éovernmenﬁ constructed pigrs and
Breakwaéers in an attempt to ﬁi* the location.of the harbour
entranée. Storms continued‘{o cut &éw entrances, re;uiring
lakeshore protection east and west of the piers and almost
annual dredging of the hérbour entraﬁée. Oyer the years,
the west pier has trapped longshore sgdiment, accelerating

erosion east of the east pier. During the l9i2-19f5 high

water period, the Rondeau Rrovincial Park shoreline aéjacent‘

i
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C N .
to the east pier was breached ‘by storms>. The Eriéau piers,

lakeshore prSEection“by~ éottagers to  the west and a -
commercial sand dredgiﬁg operation at Pért Crewe, some 16

-miles to the west, are blamed for the starvation of sediment

— ' in the southern portion’ of the Park.(55) Public

»

o

expenditurés on maintenance of the Rondeau AEZBBEF\\ﬁgp
commercial and recreational purposes are shown on Table 5 in

‘%’ relation to biophysical processes. In addition to the

. ~

federal harbour at Rondeau, 6 private ﬁarinas have' been

Q
developed on Rondeau Bay. .

¢ 3 A\
\

Since the 1890's, the Rondeau area has been popular
f§\xfrom a’ recreational viewpoint, particularly for cottaging.

The railroad was an impoftant initator of cottage

.

°dev¢lopment in Erieau and Erie Beach, where the companies

leased and sold cottage lots in the 1890's a?i/ggtly 1906°'s.
N Until }918, for example, the raiiroad*Wéér the oniy land
‘ /accéss to érie;u. After 1900, sgagdéa'u"Erovinc'ial Park -
///// became popular for cottage,. sites a§ well. In 1909 there
-« were appqoxima;ely 30 cottages in  the Park.(56) The 1926'5
Qere particulg&ly.active‘yeafs‘rfor cotgage development, énd
by 1923, there wgre 7250 cottages in the Park. Cottage
devélopment peaked in 1954, with 459'cot£ages. ‘after this
date, the prévincial government instituted a policy Sf_ggg
reneWing.leéses and bu}ihg\out_some cottagés.
Outside the Park,‘the attractive Léké Efie_shoreané'

was girst developed in cottages, particularly at Erieau and

Erie Beach, Some éottéges also appeared along the Dyke
A : e .

[P



) S §5

.

Road, separating .the Bﬁrk drainage _sc@eme from --hake Erie,
during the f&ZO's. The Erie shoreline was almost completely
developed in cottages®by the end of the 1950'5, ‘with some
infif&ing occurfing? ddring the 1960"s. Dur%ng .the 1960' s

. X ~N .
some cottage development Occurred along the less attractive

concehtratea at

marsh -fringed Rondeau Bay shoreline,

.Shrewsbury and Rondeau Bay Estates. Cottages along Rondeau

™
-?

~ K -

C

Bay increased from about 50 in 1950 to 334 in 1973.(57)

Cottage development in the Rondeau&%}ga has impacted on
the‘bioéhysical environmenteini several\?ééﬁects. Sand dunes
have been leyelled and marshes land filled. As with cottage
developmedt in the Pelee area, contamination of lake water
has resulted'from ineffective septic systéms, especialiy
duriné periods of high iake lévels§(58)- .

Cottagers vand other hazard .land occupants in ‘the
Rondeau area have expended .considerable funds over thé:year§
atteméting to stabilize ibe_ shoreline and protect their
p;opefties grom flooding and éqpsion. The .Erie shoreline’
from Erie Begch to Erieau has beeﬁ paréiculérly susceptible
to, erosion and fiood dayages; About 30 pottagés in this
area were destroyed during the recent high water.period.

Long Point . . .
The Long Point area is defined here ag the ‘shoreline in °
the DeThi” Township and that part of the Norfolk Township

shoreline in.the former Township of South Walshingham. This

~




o

»

shoreline is some 7§»ﬁ11es ﬂong and includes both the Long
t ,
Point and Turkey Point sand {spits. As a result, much of the

shoreline in-the ‘Long Point area is low-lying sand bedches

~

20 R
and dunes, with some higher dunes on the Long Point

< - : I3 g : :
peninsula. Extensive areas of marsh are assoclated with

* both the Long Point and Turkey . Point spits, and much of the

spit area is susceptible to flooding during storms and highﬁ

water . periods. About 9 miles of " the Long Point area
sho?%line' consists- of erodable glacial £ill bluffs. of

this, 5 miles. are located around the Inner Bay between Long

4

Point and Turkey Point, in the Port Rowan area. This bluff

’

shoreline is fringéﬁ with a narrow band of marsh, and bluff .

recession is not very extensive due ‘to the sheltered nature

of the Inner Baf. About 4 miles of bluff east of Turkey
4 .
Point, and onesfalf mile of bluff west of Long Pdint are

. actively erodiﬁg. As well, some parts of the sand bars

forming - the Long Point and Turkey Point- spits are

v -

susceptible to erosion. This is particularly true of the

Hastings Drive area"just west of the causeway(Highway 59).

An area of sand beach at the east end of Turkef Point, near
the bluff, is also eroding. Elsewhere, the shoreline is
suscepqible to both erosion and deposition depending on the

kL ’
dominant or net forces of coastal processes.

Unlike the Pelee and Rondeau areas, relatively little
of the _Long Point area shoreline 1is in .public ownership.

The provincial government owns several miles of shoreline in

Long Point and Turkey Point Provincial Parks, which are 849

Y
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<

and 782 acres, in size, fespéctiyelyﬁ As well, the federal
government owns a small baréel Bf "iand at the tip of Long -
Point, in the vicinity of its 1ig'ht«ho{_i§e. N
Approximately 38 miles .ofa;;;rgline'ih the study area,
or one-half of tﬁe total shore, is under the ownership sf of
.the Long PoinP‘Company. ‘This Company; chgrféged in 1866,
purcﬁased Jirtualry fhe@entire'tonq Point,peninsula.from the
givarnment for $19,000 in 1867, for use as a huntiﬁg'
area:(59) This—area has not béen de;eloped to any dégree.
The clubhouse and several cottages and other buildings‘are
builé on pilipgs and are .not partigularly flood susceptible.
Much of the remaining marsh arégsiin the Long Point and
Turkey Point spits are also in‘pgivaie ownership as hunting -
areés,‘and‘ have not been developed. Recgptl&, Environment
éanaéa{s Canadiap. Wildlife Service ‘Pugchased two areas of

marsh from arivatefhunting clubs. The Big Creek \Pnd Hahn

“are 1,450 and 402 acres in

Y

size, respectively.(60)

RS

» the Long Point Region Conservation Authprity has

- L .
ed 750 acres of marsh for the Port Royal Waterfowl.

\

Management Area.
&

There has been relativély little encroachment into Long

.

Poiqﬁ_area marshes, unlike both the Pelee and Rondeau areas.
About 100 acred® of Turkeg Point m'avh_were drained in 1968
for agricugtqral‘purboses. There are no extensive municipal

. diginage schemes, as at Pelee and Rbndéau. Some dredging
and land fillinghave'ocpurfed in the construction of several
marinas; harbour facilities and some Eottage developments.,'

e

i
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‘Presently, the federal government maintains small-dock
- k3

i

: . . | )

l .

{ . -

facilities at Port Rowan .and St. Williams, on the Innép Bay.

] h As well, there are 8 private matinas, all located on’the

. Inner Bay. ?hese marinas and dock facilities gésociated
) - ) ~ .

with some cottages have required dredging and land filling,

oW

N

resulting in some reduction in marsh area. This .is -
,particulafly true of the Turkey Point marina and an area of
' cottage devélopment on the marshy Inner Bay side of Long .

Point, where extensive land filliﬁg has beén undertaken by

A ]

cottagers.. L
Historically, the neck of the Lﬁng Point peninsula has
been 'breached by storms and closed by sedimentation on

iy, . a .. . .
several occasions. Navigation through - these passages was
“ L 3

often treac®erous due to the constantly changing nature of

the sand spjt. Several times ' during the 1800"s, attempts

-~

were made 'to secure .a passage through the neck and maintain

7 a Lake |

Efie en ancé by piers:(sl) Since 1906, there has
. : ) . v
been no. passagé {through the neck. !

b%ophysidél events and human response =«

A summary
i A . regarding naviga "ﬁ/gg the Long Point area is shown on

- =
Table 6. Unlikg the Peélee and. Rondeau areas, with their

extensive munifipal drainage schemes for .agriculture and

harbour facildties, pﬁblic‘expenditures due to the hazardous

e Long Point area have not been extensive.
R :

however, ‘government expenditures have ’‘been

nature of
/Recently,

‘required to maintain roads in this area, particularly

Highway 59 along the neck of the Long Point peninsula.
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\ . N~
Here, the Ontario Ministry of Transportation and
Communications, expended over $177,000 in. 1973 on shoré
protection for' sevefal hundred feet of .highway.(62)
éxpenditures for.road.protection in the Long Point area are
also shown on Table 6. -
. ' ——— .
The most significgnt encroachment in the Long Point
area. has been gottage'deVelopment. Prior "to l928, only
hunting <club buildings and several cottages and resorts
existed in the Long Po;nt' area.(63) After the construction
of ‘the causewé&(HigHway 59) in 1928, which provided the
first road access to Long Point, several more cottages were
built. By 1940, there were approximately 50 cottages, one

permanent home, and two commercial establishments on Long

Point. The 1950 's ‘and 1960's were very active cottage

' development years.(64) By 1960, there were 600 cottages and

30 homes on’'Long' Point, and by 1970, thefe were 900 cottages
and 50 homes. Cottage development on_the bay side of Long -

Point has required considerable land f£filling of. wetlané
areas. '

éimilarly, cottaéegdbvelopment began at Turkey Point in
the 1920's and by 19377 there were 49 cottages.(65) This
increased to approximately 153 by 1951, and 557 by 1965. In
1975, there were 530 cottages and‘cfizﬁﬁigsifent ‘hémes at
Turkey Point.(66) )
‘ The most_recént area of \cottage development in the Long
Point .area is élong, Hastings Drive, ju;t west of the

causeway. About 70 cottages ‘have been built along the,éand

; . T e, N
HEDER TR
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bar sepérating Lake Erie from the Big Creek marsh. The sand

»

‘bar is exposed to the full force of southwest storms and a

number of these cottages have been damaged or destroyed.
Various private protection works ha%e not been effective in

this area, A storm in January 1971 was particularly
!

damaging, as was the November 19 storm. Elsewhere, tge

principal hazard facing cottage aqﬂ home owners is flooding.

A number of cottages in the Long Point Inner Bay area were

rendered ina?cessible by high lake 1levels in 1973, and many

cottages weré ~ closed by health | authorities.(67

Contaminated septic systems remain a problem in Long Point

and Turkey Point.' Recent use has been made of holdiné tanks .

<

‘and pump out facilities, to permit continued occupance of

some - cottages and homes. The Haldimand-Norfolk Lakeshore

\syddy(l973) has récommgnded the relocation of t%e entire

Turkey Point commdnity to an area above the bluff, to
eliminate this problem.(68) Some'relocation ofﬂcottagés and
homes in the Long Point communlty and elsewhere along the
galdimAnd-Norfolk shorellne was also recommended.

The .absence. of large scalé agrlcultural dralnage

schemes, typical’ of the Pelee and Rondeau areas, has reduced,

“~

considerably public “hazard aséistance expendltures in the

Long” Point  area. " The large proportion of virtually
undeveloped shoreline under Long Point Company ownershlp

8
also a significant factor in the relatively low public

hazard expenditures in this area. Cottage development in

the Long Point area has suffered, however, corsiderable

0

-
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damages, most of “which have been absorbed by individual
# . . s

property owners. oz

)

Presque Isle

<

Presque Isle is defined herer as the 3,200 acre Présque

Isle State Park, which.occupies virtually the entire.Presgue
e oW . '
Isle sand spit. This.spit formation on Pennsylvania®s.Lake"
: . . .
Erie shoreline has some 9 miles of* sand beach aloﬁg Lake

Erie, and encloses Erie Bay with a .marshy shoreline.

AR

Maximym elevation.of dunes on Presqbe Isle is about 20 feet -

above low water datums, The penihsula, the only major sand:

~

K]

spit formation.along the, south Lake Erie shoreline, has been
migrating eastward- .under the influence of strong westerly

currents at anéespimated'rate of 23 feet ber year.(69) :The
. . o

. neck of’ the peninsula is eroding while the distal rend is
Toe et - . .

accretiﬁg: At various times in the paét, the peninsula':;s_

beeﬁ_bfeééﬁed by stprms,'f{gpsforming~7th§x5éninsula into an.

. . T K ' > -

island. Low-lying parts of the péninsula are_subjgct' to

flooding during high\waEer-periods'ané storms. - -
The Pfesque Isle sp&t haé*signifﬁdaht scientific and

* : A ’
educational importance -as it i claimed to be one of the

best areas to .étudy the processes of ecological succession

in this type .of environment, (70) \Aéj the end of the

peninsula™is built up with 1littoral drift, pioneering plant
species take hold and a proéression towards ciimax forest -

species takes place.(71)




e

—t

>
ST,
.
»
ey
-
N,

CHAPTER IV

W

'LAKE ERIE FLOOD AND EROéION HAZARD POLICY

- N
This Chapter considers the nrature of flood and erosion
hazard oollcy as. it relates to the Erie shoreline. An

attempt 1is made to -identify hazard policy goals or
objectives and means of achieving ‘these goals or obje tives.
Emphasis is on the present framework of federal, prov1nC1al,

state and mun1c1pal govepnment p011c1es and the expre531on

-~ i
~

of. these policies during the iecénﬁ 19&2-}975:high water
period. Some attention: is'#raiso given the'.historica}
évolution of the present _f{ameQOrk of pgl@cieé( In ‘this
fespepﬁ, it *is ingtfuqtive té consider, first, certain basic
‘ggaels 6f'wsélicy—making and  how these telate to\ the Lake
Erie. hazards proplem. . No attempt ig ﬁadé lfo optliné in’
detail the politics of. Erie .shoreline hézérd policy. For
example, telati?nships among'polidy—maker$:'including the

struggle,'fbrﬂbddéets "and Influenceand the role of the

L_l.

. 6 . '
udi ary in *modifying policy are . important = aspects

éffecting policy‘formulation ndt-consideféd:

P TRy DU R
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.protection. A summary of various biophysical events and
s 7 . -

human reéponses appears on.Table 7.

Since\its creation as a park; thére has been strong
locai lagit' ion for shore~§rotection to preserve ‘Presque_
Isle's p pular " sand beaches In 1955, after flooding and
‘severe, er051on during the late 1940's ang Vpértitularly
during- the 1951-195% hlgh water period, the - state ~ana‘

federal governments signed the first cooperative beach

- 8rosion control agreement for ;Presque Isle.(75). Almost
$2,000,000 was expended in 195556 for the 'construction,gf
sheet pile groynes and artlgé01al beach nburishment. This

program was not successf 1, in part because the ‘Sand used to’
p

nourlsh the beach was too fine and was lost to coastal

ety
o
A0

processes., "A subsequent agreement was.signed in 1960 to,

provide sapd Qlacement for, .a period of 10 'years, This,
programgélso proved ineffective "against storms during the
 program.a: ; : '
late 1960"5 and early 1970's, to the poiﬁt where, in 1973,
the federal government had to undertake emergency repa1rs to
protect groynes. A major factor in the Presque Isle erosion
problem reportedly is reducedallttoral drlft due to harbour
-developments in Ohio, partlcularly at Conneaut, Fa1rport and

M

;Ashtabula'676+ Jedtles and .other structuree at these -
harbours are trapp1ng sediment"and_ greatlg reducini the.l
subply'bf beach building sand to Presque ISle. '

in recehtw years, there has Dbeen ‘increased 1local

ag1tation for a, more permanent System of shore protection;.

partxcularly one whxch w111 @?t require costly‘maintenance
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by state or local interests: Many, people ‘View the

construction of a full breakwater along the length of the

peninsula's lakeside beaches as' the" only ‘permanent’
.o - ,
solution.(77). In 1570, the Corps of Engrnee s undertook a
review of previous er051on‘ﬁcontrol progra aod issued a
report'Ain 1573 recopmending a partial oreakwater scheme
estimated to «cost over §21;000,006}?78) There is' some
concern that this project, if approved, will do irreversible
Y .
damage to the ecological significancé of Presque Isle, as
the supply of sedime%t to the distal end of the peninsJ}a,
where ecological. sjcogfsion beglns, would 'bez gieatly
reduced. The environmental impact statement on the proposed
project only speculates as to reduct1on in the rate of sand

352% format1on (79)

The proposed pro;ect has afi assumed economic life Bf“ﬁﬂ’”

3

years. It- is dlfflcult to say, howeVer, how long the
. project mlght last in terms of preventing erosion of the
peoinsula. annual haintenance.will‘be required, principally
in redlstr1but1ng~sand that~ accretes -behind the partial
breakwater to areas of erosion downdrift of the breakwater
o, .
segments. As well, t?? structures _themselves will not last
'forever. It is misleadino, therefore, to term any~solution

to the erosion problem at Presque Isle as perm@nent

In splte of the absence of hazard susceptlble

agrlcultural and gottage deve10pment characterlstrc .0of the .

Pelee, Rondeau and. Long P01nt areas, s1gn1f1cant public

"hazard costs have been incurred at Presque Isle in an

L . N s




“

attempt to maintain recreational -beaches. To date, federal

:aﬁa‘gkete expenditures on shore.ﬁrotection‘at Presque Isle
are well.ove; $l3,00b;0003180) Furthermore, the state‘;éent
$6,000,000 between. 1956 and 1973 on improvements such .as
roads, eath hquees, :sanitary facilities and: a large

marina.(81) The federal goverhment has also €xpended large

. ?

sums oVer the xeafs in dredginé 'channels teffhe hafbour and
the harbour basih: The proposed partial,béeakwater, or any
.other system of shore piotectfon' for Presque Isle would add
sighificantly to the .long term costs of mainteining the
beaé&es'for reereétionn This suggests' the need to consider

a variety of approaches to. the erosion problem at Presque

s..-

isl , including more ®cost effective structuray solutions
sp/f

'S

Yich as sandtrap recirculation, agwsuggesfed by the Board of
Ehgineers for Rivers and Harbors.(82) -There is also the
i . '.7' . .

. . L .
" altermative of leaving Ehe sand-spit to *“-natural gnocesses.

x
-

.In this respect the Nat1ona1 Parks. Servzce experlence in

B
ma%aglng North Carollna's barrier islands® may have 1mportant

rmpllcatlons for Presque Isle.(83)

.

Conclusions
& A \ '

- . o
/

The hlstory of human encroachment and adjustment ﬁo.

coastal hazards 1n the Pelee, Ronaeau, Long P01nt ;éﬁd

A

. : of
Presque éIsle areas ''of 'Lake Erie suggests the follow1ng

, . £ 4 R .
observations: . ®
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First, the hqman:ecology of Erie shoreline -hazards has______,‘//L/\\f7

been 'poorly understood, The matural hazard system has e

—

pr

evolved from an interaction of both biophysical and human

s processes. Coastal procésses and the implications of these.

processes on hnnan° activity.generally have.been- ignored'or
- i neglected.._ oo T ) :
. _ . Second, man has found shoteline areas attractive for .a
variety of reasons, notably agriculture, harbour
development and seasonal - and permanent residential

, development. Decisions to locate particular encroachments, .

Lt

such ~as drainage schemes, piers. or 'cottages, do ~not
F - -generally appear  to have ‘incorbbrated information on
flooding and erosion,” particularly basic ‘data.such as lake
LE%el'fluctdations, the period of record of. which dates to

1860. . As a result, shore property damages have been

v
%

: , ;&7 -  extensive. Damages on the north and south. Erie shores,are

¢
N

“

"estimated ‘to have beeh .. $6,232,000. and  $104 .14.2,006,,,‘
‘respectively; durlng the 1972~ 1975 hlgh water perlod

* ‘Moreover,. ev1dence suggests that. shore property damages dTe ) - A
% .. increasing through time. A o
B .. ‘ - P I

Thirdf the full _economic costs‘bf encroachments have »
not rested entlrely w1th coastal hazard zone. occupants, The . b

.. Pelee: and Rondeau*case studles, in particular, show that the
a . ’?'.-g‘rs

& ~wider taxpaying publTo is 1ndrea§1ngly bearing a higher
portioh‘of the costs of. hazard. land encroachment through ' =

increasing government shOre protectlon sub31dles. Thxs.ls'

o

BT particularly’ tmportant. where the 1ncome redlstripgtfonai

N . e

[
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‘effects of sSuch -subsidies accrue to second home owners or

higher income shore property owners.
Fourth, there ‘afe important environmental costs of
shoreline éhc;pachment which have also - been neglected’ or,

ttoral

given a low priority. Included are disruption of :1i
N - ' . - . o v

processes, reduction of wetland areas and contamination of

lake water “by septic systems:

And fifth{ in responding to Erie.shaigline hazards, man

has emphasized shore protection. works.. Often, these

styructures have increased the erosion hazard on adjacent

properties, again féflecting an ignorance or neglect of
' coasﬁa;'prqcessesffagosﬁ structural adjustments in the study
“ateas have been undertakéh during 5?"immediqgely. after

F" » .. . . . - 1]
severe storms or high water periods and can be characterized
N - . - LT - 3 .

as crisis response,

- ‘Governments at all lﬁzels have contributed to thLSe

problems by ‘generally failing.in fﬁe:pagt' to: édéqp?iely

regulate coastal .encrqachﬁenﬁs, paiticularly cottaging;

adeqqately‘reéuléke constriction of §hofe-pro£ection works;

—

and absorbing an increasing share of the economic costs of

encroachments.

It is instructive, therefore, to examine the nature and

evolution of gové}nment'poliby for dealing with shoreline’

S

. flood and erosion problems on Lake'ﬁiig.\

<. »
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CHAPTER IV .-, -

'LAKE ERIE FLOOD AND EROSION HAZARD POLICY

x

a2

This Chapter considers the nature of fléqd and erosion
hazard pblicy-'a:c:~ it relates to the Erie -shoreline. | an
attempt is made to. ﬁéentify hazard policy gb l1s or
objectives and means of achieving thege goals of obji tives.
Emphasis is on the present framework 6f federal, provincial,
state and\ ﬁunicipal goéernment_policies and the eggreésion

‘ of. these policies during the recénﬁ I9&2—}975:high \water
period. | Some attention: is ‘:aiso given the historica} .

: évolution of the present .fgamewbrk of pgl%cieé. In ‘this
}espépp, it*is ingtiuctive t6 consider, first, certain basia f’-
gﬁﬁels 6f'~581icy-making and  how these telgte to\ the Lake

Erie.'hazards‘proplem. . No attempt i§vﬁadé 'tb ouéliﬁé in’

detail the politics of Erie shoreline hazard policy. For

example, telatignships among policy-makers including the .
struggle fbr:bdddets \and' 1nflughce'and tﬁe role of the

-*";. . » » . . 9 * . N ’
. judiciary in *'modifying policy are . important = aspects

affecting policy formulation not - considerdd:

o

S ¥ ,s’:.,r,:itm.-,;‘-c.
Ry
AN E AT RS




SRAITIR | s T L

-

-

* .
'

The Nature and Theory of Policy Formulation

‘

Several models -describing the \polic}-making process
have been @evelgéed by researchers aiﬁ:political science and

public administration, Ahong ‘these are the rationalist,

. incrementalist °© and mixed scénning models of |, policy

: formulation. . ) . ’ . . -

b - The rationalist model of policy-making suggests that

P

ies are formulated through” a series of steps 'in. which

¥ ¢

’ 1 ’ M - » - ¥ 3
- decision-makers recognize _a policy problem = exists,

»

“investigate the nature of the problem present alternatives,

»

rank priorities, predict the risks and,conseduences of the o

various alternatives and come to a decision by combining:

- e

»

the qualftat}vex "and rqdahtifative values they, have

Y considered.(1l) - -
o S L - ' R .
The rationalist model, although somewhat optimistic in

Co e S . L ) o
its suggestion that decision-makers are able to formulate
policy in a systematic, structured and rational manner,.does

cénform‘to” some recent attempté by gové:n@pnt to use such - . %
techniques as systems analysis, technologiéal forecasting,
benefit-cost ° " analysis. “and piogram—pianning—budgep;ng - _ .

”~

systems.(ﬁ) The',ﬁystems approach, which.ﬁnderlieé many of -,

Ly e

thé other’ techniques, stresses. interrelatedness and ‘the

.

neéeésity_off'conSidering the whole system and all, factors

a

bearing on it.

"ﬂ‘,' .The real world of policy-making, however, seldom fité

.

neatly into a systems framework. ‘Systems analys$3“~aﬁd

. . .
'S
o, ; ) ~
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? program—plénning-budgeting.were not designed to deal witd

such issues as value ° judgments, unquantifiable elements and
- i "

éecond best

the frequent need to.compromise and.adopt the

N

solution.(3)

In reaction to the apparent shortcomings of the

Y

rationalist -government

ﬁqqel, ﬁindlqu suggests that

policy-making is crisis managément, where problems are dealt

them, (4)

. Government decision-makers "muddle through" a

limited number of closely related alternatives 1in arriving

.- 0 S
at their decisions, without evaluating the consequences-

fully. The model stresses that large disruptive change is
not-likely to occur, .as there -is a° sequential link with

previous policies. Poli¢y moves away from social 1ills,
rather than toward some_goai‘or objective. 4 |

3

-

neglects some desirable non-incremental

ugltérnatives to policy problems. He'éﬁégeé{i;\however, that
these alternatives are usually pélifically i{Felevapt.(Si

Moreover, decisionrmékers oftei lack information or theory

possibly

‘fSr dealing with large changes nqbolicy. -

A third approach to policy-making. is the mixed scanning

model developed initially by Etzioni(1967).(§)' This hodel 

attempts to integrate features o£~botﬁ the rationalist and
- - = * . .
+ incrementalist approaches. It Trecognizes that . both

fundamental(rational) and ‘incremental policy decisions are

made and that " the two ‘téﬁesﬁﬁof decisions are very much

i : 4

»

with as they arise with 1little  attempt to anticipate-

Lindblom(1963) admits that the increhentqlist approach ’

T e AL a\u}:‘: SN ve %
T o Y ST 3%2\;‘ i Y e,
ORRL 1 AN R (b B
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¢ sustained publlc pressure for effective solutions. It has

. 113
interrelated. Etzioni hypothesiies that most: incrementai
decisions articulate or anticipate.fundamentatp—deoisions,
and that tne cumulative effectﬁof inoremental oecieions is

greatly affected by the underlylng fundamental decisions.
- e
The 1ncrementallst model is appeallng because it seems
P - ; . .
to describe aptly LFhe ‘ad  hoc nature of government-

.policy-making, partioulariy with respect to natural hazards, -

.and the failure of government to prov1de long térm solutlons
g

to problems. The ad hoc, stop-gap, crisis management nature

of natural hazard decision-making has been documented.(7)

=

For exampie, in the United States during - the 1803-1947

period,  some 128 - special, individual, after-the-fact

disaster relief acts were passed before a. general disaster -

‘relief act was introduced.(8) On the north Egie shoré, ad

hoc mainly :structural responses' to the floed and erosion
S . . AL

problém .hgge "followed major high water periods.(9) The

I

.‘recent 1972- 1975 crisis on Lake Erie . precipitated

conSLderable actlvity‘ in the bnterio Legielature, as '

reflected in the Debates of the Leg1slat1ve Assembly and 1n

'.the-introduction of several,. néew programs for deallng wlth

‘the flood and erosion hazard problem.

_ A_ma]or_reeson for the apparent failure of‘gonernment

to effectiiong term solutions toamany tcrisis" problems may

be the lack of sustalned ‘public. attentlon on the problem and
|

been suggested that many‘issues go through a cycle whereby a

problem or crisis suddenly leaps into prominence, remains in

@

A
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s

e S .
_public view a short time‘gnd then, still *angely unresolved,

-

fades from " public view and  the attention = of

.:policy—makersl(iO)'_ :_ L ) ‘
' Flood and e@osioﬁ/problems, with ;hefr strong relation
to periodic. flhctuating fléke levels, may refle;t the
cyclical qqture of this "issue-attéﬁtion" model very well, .
Fo; example, near record higﬁ levels of the Great Lakes in
1951-1952 genefaped maﬂy répresentations to ‘“the Ontario
governmeht Sy shoreline occupants. On Maréh 28, 1952, the

* - . - . i 2 L -
Legislature established a Select Committee to investigate

the problems of high lake levels, flooding and erosion on

the . Great Lakes and suggest solutions.(11) The Select

-

Committeé completed its reporf within a year,' but the

éoéernment did not,intrbduce the report unfil March 3, 1954.—

The Yevel of Lake Erie 'was over 18 anﬁes lower- ;han‘£wo
'yeaps previous, and the crisis on. the Great Lakes had :

largely dissipated. Tﬁis undoubtedly contributed to ..the

3

fact that most of’ the Select Qommi%tge's recbﬁmendat&qns;
inqludihg the need for.Land use testricéions 'in~sﬁdre1ine
'a;eas, were not actéd 6n.(1§) __‘ ' S

The news media;';ﬁ‘its fdleﬁingorming the ‘éublic and

helping _ to shape public- opinion, . may be of some
significancei_ In this regard, it is interesting to note. .

that the eitent of coverage of shoreline hazards shows a

-

strong relationship to fluctuating lake levels and the

occurénce oOf major storms.(13) ~The media, with its.

B

°

Ty
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> senstivitiy to ‘'newsworthiness', may, . well reflect the .
‘ _ . . R T
= public's fluctuating ;nterest in coastal hazards. '

.

e "While the incrementalist model of policy formulation is

¥ most ‘attractive in its realism, there is some evidence to.

—-n

suggest that fandaméntal chénges in policy respecting T

; - ‘'hazards are possible and,‘in\fact, are taking place. 1In the

§ ‘ o United States, the 1966 Task Force on Federal Flood Control .

Policy, report repreéents a comp{ehenSiQe andhffpﬁﬁamentai

- . revie@ of federal flood‘hézard policy.(14) Several of the

Task:Force's recommendations have Been'acted'_on, §nc1uding

the recommendation for a ﬁation;i fioéd 'insurance groéfqm.—

In@eea,;thg fldod insurance program itself may= represent a‘\’ﬁ,nmk
- . fundamental’ change in féderél.'policy, particularly iﬁ its.
Lsé of subs%ﬂjzed.insutanceﬁbo effect land ﬁse }egulation in ' 3
L flood pléfég. Ségi}at{y;: in.CéPada,~the;e'appears. to be a "'“
signif;pépt shift ih émPhgsié by Ehg\federgl goveéBment from
_laré;;y_ a-§tfhc;ural ﬁgyppgéch to flpod hazard to a more
compfehensivé appfoaeh that ;becbgnizes °therimportance of o : N

e S . N
" discouragingﬂ?Urther encroachment into hazardous areas.(1l5)

The federg}'government proposes to use its disaster relief
N . ~— * T -
LProgram as ‘a lever to encourage municipal government
‘ . . . .

-

. , |
- '~ regulation of flood plains., " S o - . 'gg} -i }
. - . i

[

.~ Therefore, a model af policy forfulation, such as the
. ‘i"( -

mixed scanning abﬁfoach, which realistically recognizes that

N

many decisions must be incremental in -nature, and ‘at the

same time views more fundamental changes in polidy'ia&

possible and desirable, .seems more appropriate as. a

. av




§ . d

description of the process by which decisions are made

respectind nafufal hazards in general. Certainly, such a

model encourages a more rational approatch to the hazards

_ ptoblem. However, it must be. feCOgnized Eﬁ%t, while a more

rational approach. is desirable, most ev1dence available

‘points to an incremental- evolution  of hazard pollcy as it

relates to the Lake Erie shoreline.

o .
3 ’ * -

Lake Erie Flood and Erosion Hazard Policy Goals and Means

-

Governments, at all levels, pursue three broad policies

with respect to natural hazards. Governments seek to reduce

.

hazard losses through a variety of 'sefuctural and

.

. ""‘ \ . L.
hazard losses, t6 1lessen the fmrden of loss onTindividuals

through. "various financial
governments sometimes elect ~follow a poiicy of doing
nothlng, lett1ng 1nd1v1duals congkont the hazard problem on

their own terms. It should befnoted that governments can

and do pursﬁe all * three general‘policies contempptaneonsly,.

although for any part1cu1af crisis, one or more p011c1es may

V. -

-

be stressed

5 . * -
'

nonstructural means. Governments also seek to redistribute

arrangements. As well,

SeVeral gpals or objectives, agpear to underlle these-

J#?«”‘

. N
broad policies. The stated United States federal ob3ect1ves
e .

in water resources management are natlonal ‘ economic

=

eff1c1ency, reglonal development, env1ronmental quallty and

soc1a1 .well belng (16) S1mx1ar goals or'oblect1ves for-

_( v .w..., -
V

e’
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- ". ) . ) N .* * .-
water resource . management .. in Canada have not been’ as

. - .
explicitly stated. The Canada Water Act of 1970, the.

. ~pfincipal federal legislation in this field, provides ‘a

vehicle for federal and federal-provincial action felating

N ‘ . ' ’ ’

to the ¢€onservation, development and utilization of water
. - . .

_resources "to ensure their optimum use for the benefit of

all Canadians".(17) While objectives- for water resource

R A R A

management in Canada have not been exblicitly outlined,
objedtivég of national economic efficiency, regional -
deyelopmeng, environmental quglity and social well being are
~implicit in some féderal policies. For examplé, the Canada

Water Conservation Assistance Act , Jf 1953 required

]

[UU SV RS S A

benefit-cost analysis for flood control projects designed by

. the provinces, suggesting that the federal mgovernment was
. - . .

concerned about economic effiéiency. Similarly, the presert

federal environmental assessment and review process and . =

’ Ontario en&}ronmenﬁal assessﬁéht‘ iegisiatiqﬂ indicate ‘a_
coﬁcern fo; egviroﬁmental quaiif&.
'ﬁ . The man§ possible adjﬁstmgntg “to f;god.and‘ erosion q;ib 2
. hazards on the Lgké,érie‘shoreline‘,ane 6ut§§ned in Table 8. . '
This theoretical range of aﬁjuétment; is/prgaﬁized in*erms
- of a modeltgeveIOpédlby Button{'géﬁés and .ﬁﬁite(1868) éni." ;
A a subsequently .modified- . by - 6ther~ ‘natural - haiard

- re§garchers.(19) In pursuing a.poliéy. of reducing hazard

losses, gpvernments can modify the hazafd#caqse, modify the

VLA
P

.
s

s potential.’ Examples of each of

N

hazard, or modify the los

: - . .these include diversions, seawalls and land use regulation.
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" erosion hazards.

“

- S ' L o 11y
In pursuing a policy of redisﬁributing‘ hazard losses,

e

governments can initiate measures. such as tax write-offs and

public relief. In pursuing a pblicy of doing notﬁing,
governments ;- in effeqt, bear the losses on public property
and'lei"individuals gear the losses on private property,

plan for the losses or wundertake measures to reduce hazard
¢. ) - .
losses. : Sy

.

The.policy of doing nothing has been recognized as a
legitimate response(19), and in many coastal areas letting

individuals bear the los;es mé?rbe a minimum cost solution
besgt §atisfy;ng a goal of national economic efficiency.
Hog&ver{ the option of doiqg nothing is not "always open to
governments, buring times’ of .crisis, governments at all

levels are under great pressure to respond with measures

aiméd at reducing hazard losses or redistributing losses

among .  taxpayers generally. Senior governments in-

particular -are under pressure not ‘only from ihdividuals and .

special interest groups, -but also from local governments

-~

' and, in the case of federal ,governhents, from state or

provincial governments as well.

In a crisis atmospheﬁe, costly, but simple and vi¥ible,

ét;uctu;al solutions have béen favoured to.the negleéth§fr*

o L - >
more complex alternatives such as .hazard land use zoning.

Shore_protedtign becomes a‘popular'~response to flood and

-
o

> |

Stk
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Flood and Erosion Hazard Policy on the North Erie Shore

An

Federal Policy:

N
'!9’-\.
o

Federal admiﬁT?ﬁta;ive structure and policy for dealing

<

with flood and erosion hazard on the North Erie shore is

. L3
Y

summarized on Table 9.

Under the Brioish‘North America Act, the regulationvof
natural resources is basically a provincial responsibility.
~Thie has discouraged the federal .governﬁent from taking a

strong . and aggressive interest in flood -and erosion

i

problems.(20)

. -

The federal government' can regulate water resources
through powers over navigation and' ehipping?%po sea coast
.and inland fisheries,.even if the. waters in qgeszion are
located entirely within a- single province.(21) However,
tnese ponerg do no; preclude_.provincial governments from
.iegulétipg wagef resources” with regard to provincial or
local aspects. ' ' t

Tradiéional?y} io has'been the policy of the federal
government to consider‘flooding and eros1on primarily~the

respon51b111ty of local and prov1nc1ar‘author1t1es (22) In .

isolated cases where the magnitude fof flooding was

~—

—

considerably beyond the ability of local 1nterests to cope,’

“‘the. federal government " has prov1ded . a551stance. 'For'

examplé, ‘the federal government wundertook a substantzal_

. - .
portion of the costs of a floodway around Winnipeg after the ¢

L

~
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devastating 1953 Red River’flooo.(23) fhe~ federal government
: o’

: L i . ' . v ;
has also been involved in protecting shorelines from erosion

caused by federal structures or commercial navigation and a

considetable amount ‘of shore protection has been built by

the Department of Publlc Works along the St.. Lawrence, St.

Clair and Detro1t Rivers, (24)"i

AN
~.On Lake Erie, the federai government has, on several

-

occasions during major crises, provided ad hoc assistance

for flood and erosion protection. In 1930, the Department

of Public Works expended funds o6n shore profection 'iq\

Harwich Township_as an unemployment'relief measure.(25) The

o

federal government also provided assistance for shore
grotectlon in Harwich and Mersea Townshlps in 1951 and 1952,
presumably for the protectlon of agr1cultural land.

~

The- federal government formalized, to ' ‘some extént,

- "'¢
-arrangements for assisting provinces with flood. control

Pl

works -with the passage of the Canada Water ' Conservation

-

Assistance Act in 1953. ' This Act authorized the Minister of

Resources and Development(subs%§§§ntly Energy, Mines and

Resources) to enter into agreements with the - provinces for
v . . ?V-
major .wowks for’ the conservation and, control of water

~

resources, 'with“:tﬁe federai.government providing up to
J37—i/2%'of the costs of the project. fhis‘ﬁgt was repealed
in 1970 with  the passage -of the Canada  Water Act. No
projects !financed! under the Canada Water ‘Consfréation

Assistance'Act'iﬁvolved Lake Erie,

-

—
_ “‘.wffl';" e
4,.,«(.7){" Sk
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The Canad;\\ﬁager\ Act authorizes the Minister ' of

Fi'sheriés and = Environment to enter into federal-provincial

agreements for- “water resource matters, including the

- . . .
development and implementation of comprehensive water

=~

. 2 . e
management plans. - Under this Act,  a 1974 agreement between
N . i N . )
Environment . Canada,- Agficultbte Canada and the Ontigio
Ministry of-Natutal Resources provided 90% senior gobernment

funding for the construction of shore protection works along

“Lake St. Clair.(26) Some funds from this agreement were

-

- L7
"used to complete.a previous agreement between the Canada

o

bepartmeﬁt of Regional Economic Expansion and the Ontario

Ministry.of Agriculture and Food for shore protection in

ft

~Harwich, Mersea and Pelee Towhships on Lake. Erie. This

~-

'ﬂpzevious agreement, signed in; 1973 under —~the federal

‘rlcul ural and Rural Devel opment Act; also provided 90%

senior g vernment cost shar1ng. i 1‘ ' v

-

In addltlon to cost sharlng for shore protectlon works,

‘Env1ronment Canada is current}y anvolved in. a number of
¢ - . '
other éct1v1t1es relating to Lake Erie flood and - erosion

hazards.' These include-~ respon51b111ty for forecasti ing Great

Lakes water levels, issuing ‘storm and flood ‘warnings For

.

‘'shoreline’ areas, research on coastal‘procésses, acquisition

of land for wildlife . purposes and respon51b111ty for

rev1ew1ng the env1ronmental aspects of Mlnlstry of Transport

shore contructlon permlts« As™ well, Env1ronment Canada .was

1nvolved in the, recent- Canada-Ontar1o Great Lakes Shore

. "
-
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Damage Survey, a domprehensive study of erosion and flooding

.

along the lower Great Lakes.
» "t . ¢
The- federal government has operated water level gauges -

on Lake Erle 51nce 1860, with the establlshment of a dauge

‘at P rt Colborne.(27) More ,recently(sstab;}shed éauges‘are
Nty m-—".‘"

located at Port Stanley, Port Dover, Erieau, Kingsvilieh

Point Peleé 'and Bar Point. This Syétem' of gauges is now
. . N F .

-~

opérated by the Canadian Hydrographic Service of E_nvironmentt

3 -
Canada, operating primarily out of the rQanada Centre for
. # . - - ’
Inland Waters in Burlington. On the .basis of water level

and weather. information, the Canadian. Hydrographic Service

. provides six month forecasts of probable lake 1levels. The

Atmospheric Environment Service of Environment Canada has,
- o~ ‘ A

since 1973 with the establishment of a Lake Level Advisorny .

. . N . $ .

-~

and Warnlng Service in thelr Toronto office, monitored Lake
-, S . .

Erie water le»el gauges and weather conditions to provigé“

[y

short term storm - surge and seiche forecasts ‘for Lake Eries

A ~sdx~to’ twelve hour advanbe warning ofeéossible high .levels
is issued to appropriate 6ﬁfiéfals.(28) )

‘

_The Canada Centre for Inland Waters has been_ . very,

v

1
actlve_ln research on coastal processes in the Great Lakes

¥ \
in recent years: Research has been undentaken 1h Lake Erie

Y

oh beach erosion, storm surges,’nearshore sed1mentatxon and
the effects of vegetat1on on bluff stab111ty (29) In41973,

Env1ronment Canada, through 1ts Centre for Inland Waters\

o ¢ . - <

undertook a cooperative survey of Great-Lakes shore damage

_w1th the Ontarlo Ministry of Natural Resources. This survey .

. -
x

Y
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-

"examined property damages, rates of erggion, shoreland.,

-ownership, use and value, .and shoreline bh?%iogtaphy.£30) A,

v ~

coastal  zone atlas of Qhé lower Great Lakes has been
. . N, ' : i - .
produced from data obtained during this survey. This survey

is viewed as an’ifitial step toward identifying shoreline

°

management and planning alternatives.(31)

The_‘banadian wildlife Service .of Environment Canada
has, over the past several vyears, acquired 1,857 acres of’

marsh along Lake Erie, mainly 1in the Long Point area, (32):

These purchases of hlghly hazardous® shore areas, although

primarily for w1ld11fe purposes, serve to reduce the amount

of private iand along Lake Erie which-might eventually come *

under developméent pressure.
Environment Canada, under its Environmental Assessment

and Review Process, initiated in 1973, is responsible for

»

reviewing applrﬁatidns for shore cdnstruction under the -

federal Mlnlstry of Transport per%i§ program for pOSSlble

adverse env1ronmental effects.(33) I1f effects are . thought to

)

T

to preyent or

be 'significant/ recommendations are mad
¢
F . N [

minimize major ' ° environmental impagts. Under the

Process, Environment

-~ . {

nvirdnmgntally.screening

Environmental Assessment and Review

Canada now has responsibility for

.

major federal and federally—rela d works. with respect to

shore protectxon ﬁorks, Ehls r spon51b111ty was met only in

\the case of the Port Burwell breakwall.(34)'

- Kl

Slnce the passage

'

the Agricultural and Rural

-t

- > a

Development Act in/)AQGI, the federal Departments of

TR TN e A T AR AL g A e B . ) — e
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Agriculture and Regipnal'Economic Expansion have provided
maﬁching financial assistance with the ‘Ontario Ministry. of

Agriculture and Food for agiﬁcultural land drainage: and

'

‘shore brotectioﬁ for farmland along Lake .Erie.” Following -

B i

the severe Nbvember 1972 storm and flodding*fn western Lake
Erle, an agreement was 51gned in May of 1973, by the federal
Mlnlstgr of Reglonal Economic Bxpan51on and the provincial
Minister of Agrlcultureﬁvand Food, to provide 90% of the
cosés of shoge-protection for - munic%pal drainage schemes in
Harwieh, Mersea:and ?elee Towdships,(BS)

While the federal' Department of Public Works. has

miéigated, for many vyears, the erosional effects of

. ’ -

‘eommercial navigation and federal works along the St. C1a1r

and Detroit _Rivers, a pollcy was formallzed 1n 1966.(36)
Under this policy, the federal government .has provideé
grants to assist” in. the ,eonsifection of apprqved shore
éfotection works for severel municipalities and.for a nuﬁber

of property owners,'on the Erie shorellne where er051on has
. ' s

been éexacerbated by federal naV1gat1on structues (37) The.

amount of federal ‘assistance depg%ds on the degree to which

. erosion can be attrlbuted to the federal structure.'

.

The only, other federal agency 1nyolved in the

congtruction of shore protection works is the Department of

Indian and Northern Affairs, under its management of Point

Relee National Park. The DepartmeﬁE has experimented, over

-

a number ‘of years, with various structural methods in an

attempt to reduce erosion.(38)

w
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’ &he-Nafional Eﬁergency Planning Establishment providés
‘grants to local emergency measures organizations and is
involved in the administration of federal disaster aid. -
Under the federal disaéter’relief ;cheme; a province must
pay the first doliar per capita of ;rovincial population.
Tﬁe federalngovernmgnt.contributes 50% of thé& next $2.00 per
capita, 75% of the nei?_ﬁz,oa per capita and 90% of all
damage costs over $5.00 ;bé%*T;apita»(39)~' The Canada
'Départment of Finance cooperates with the Natiqnal Emergency
éianning ‘Establishment  on the administration ;of this
program. Eligible costs under-the program do not include
-seaspnal.residences, but do ‘include the costs . of temporary
dykes, temporary'accommddation, restoring -public works such
‘as .roadé, neimbgrsgnd "private individuals for proﬁegty
losses, and" restoring permanent ﬁBomes,,ﬁarm' Suildings.and_
'smali'bﬁsinesses to pre-disaster condition.(4b) 'Bécauée of
the large ‘size of the‘OntafT; population r;iati;e to the
.daﬁage; involved, this ‘prograﬁ-ﬁas 'hqt:been used on . the

[

i, . . = '
north Erié shore or elsewhere on the Great Lakes,, -
. - N ;

The Department of National Defense has provided "

Canadian Armed Forces personnel and equipment ‘during some

natural disasters in .Canada, for exgmple,nphe 1973 New
Brunswick flood.(41) The.Ontario‘ government did hpt call
upon the flood fighhing assistance of the A;ﬁed Forces
during the recent Lakg.Erie ﬁigh water period.’ '
‘Central Mortgage 'ané. ﬁousing Corporation, in
cooperat@on'with lendiné institutionﬁ} mgkes-mortgage loh;s

o
.




!' * - ) . ) -,
' 128

yemer—crgy

available to 'Canadians under the National Hou§ing Act.

e oy,

Central Mértdage and Housing Corporation could exercise $omé
infiuence on hbme constructién in- ha;érd@uﬁ areas, as their
qf;}cfals " undertake inspections of subdivisions and .
individual lbts prior to approval of mortgage appiications

, by home buildgrs.(42) There do not' appear to be any

B e T~ 2

Central Mortgage and Housing Corporation officials from |

e

\\\\\ formélized guidelines. gegardiné natural ° hazards, .rather, ' |
¥ i .

local office apparently are familiar with "local. conditions
= ' . ) ' ‘ ?
and judgments are made .on this basis.

The Ministry of Transport administers the Protection of

;%avigable Waters Act, which regulates ' construction in

K

- navigable waters. In theory, most sho;e protection works

[ LR T
L ]

along the Erie shoreline should requiré_eithef a permit or

[
N

exemption from permit from the Minist&y., In practice, an

»

arrangement ﬁpas‘been made with the Ontario Ministry of ¢

Natural Resouices, which regulates  construction ‘on public

land under Laké?Erie.(43) The Ministry of Natural %;sourcés

refers only larger works .to the federal :‘Ministry of -t |

Transport for approval, Thé Ministfy 6f Transéort issued 65
:permits or exemgtions from permit on Lake Erié during the
1972-1975 high water period(44). ‘
H"Zg o In banaaa,_ there is no'-prévigfbn whereby propertye
. " owners can deduétjfroh taxable incomé(any'losses 1ncurréd_as.
a result of flooq_gnd. erosion hazards. fHowever, théjégnadé
Départmént of National 'Reyénue—Taxafion'alldws,,commercial_'

operators’ to claim as business expenses such costs as flood_

ES

EN

"
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~ .

‘ gpdferosidn‘daméggs and -shore protection works, to effect a

treduced- takable income.(45)
At the . international level; +the fedéral querﬁﬁent
‘cooperates ,with the "United States™ on wateqpiesource- and -

other problems through the International Joint Commission

established- «by the Boundary Waters Treaty of 1909.  The’
. Py

Commission has guasi-juddicial, investigative, surveillance,-

and coordinating functions. The Commission established the

~

International Great - Lakes - Levels Board in 1964 to
;nVésEigate the duestion of fluctuating water levels on the

grcreat Lakes. - The Commission becaiie further involved in lake
.%F M ) .
< levels img 1973, when it instructed the 1International Lake

e

 Superiér Board of Control to decrease outflows from Lake

L

Superior as an emergency measure to help reduce levelg on

the lower lakes.(46) - ' A ,
e ,
Federal .government hazard policy on the north Erie

-

fzsbore hés-;§tresséd str&btural‘measures that attempt - t 6
modify _the hazard. In‘a 'moge' geﬂefél Canadian context,,
federai invoi&emént ipe natural hazard% has .been d&fectea
toward structural measurés, disaster reliéf and, to a lgééer .
extent, emergenéf measures., Recently, however, .thé Canada ..

) jDeparhment of Envitonment has articulated a new strategy for -

\ .

\flood damage reductlon in Canada (47) This straﬁégy is

Qbed on’a program of ﬁiood risk m ping and suggests that-#

e~

NS .
/Eederal agenc1es w1ll not develop r support development in

"Ldentlfxed f;qod 'risk areas. . As , jl, federal disaster .
. - .. . ~ , . o~
\Qféﬁsténce will be refused with respect to any further -

P

T




"development in these identified areas. Provinces will be
‘asked to restrict their investments in identified.flood risk .

rareas and-encourage-zoning regulations by local governments.

\

" o . . o
o B IV W e S NI A SRR Sy W Pw -

'_Thié neéw federal strategy seems to reflect a shift towards

nonstructural solutions to flooding. Apparently, 'this new

strategy will apply initially to riverine flbod.problems in

-

urban centres, rather than shorellne areas.
A- very recent draft pollcy statement on, federal
.involvement in shoreline erosion also reflects a greater

emphasis on nonstructural hazard adjustments. (48) This

-

statement makes no commitment te. assistance ‘for erosion
- e . .
problems beyond the present Canada Department gf Public

Works policy on er051on due to. federal navigation structures
J )
or commer01al shipping. Rather, the draft, pblacy supports
A . L "

federal involvement in erosion research and identification

13 N . N [] o7
"and mapping of .erosion risk areas. -

L Y

Provincial Policy

%

%

L ) .
Although a number of federal aggncies aré currently

inynfhed in the Lake Erie flood énd'egpsion hazard problenm,

.\-— ' N . .
" the. principal responsibility for these hazards bhas rested

traditionally'withtprovincial and municipai authorities.

. -+ Ontario prov1nc1a1 administrative structural and polxcy

B
» for dealing with flood and eroszon hazards on the north Erie

shore 1s_summa;azed on Tabie 10.

- .
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»

The Min;st%y of Natural Resources, for example, is 7

T A g kL

involved in Erie€ shoreline hazards in a number of ways.

*

Acting through its Conservation Authorities Branch .and local

R
R L et Vo

conservation authorities, the Ministry Egn share the costs
of flood éﬁg erosion,protegtioﬁ works with municipdlities.
The Mrpistr§ manég%simahy miles'of Eri?,shorelineh within
provincial parks sdéh askgondeau,' Long Point{ Holiday Beach
and Wheatleyy,aadfzs currently examining thgﬁerosiqn‘prob}em

at Rondeau. (49) The Ministry can acqufre land for park,

wildlife and other purposef.

The Mjnistrijf Natural Regoupceé, as.provincial-agency-
responsible for the Public Lands‘'Act, ' issues permiés' fét
shore protection on pu?lic land and cqmqé;cial‘extraction 6fi
sand and gravel -from »beéches and thé~ Lake béd.(SO} For
cqnstruction_of shore protectiéhi works, an applicEnt nust
génerally‘supply 'apppovais f;om adjoining éro;éréy owners,.
A site inspection is ungpréakgn'by the. Ministry, Eut3ghéne
do ﬁd£ ._appear to any specific : guidélinesj respecting

senvironmental considerations. The Chatham District ‘of .the

-~ \

yagzgtry of Natuxaikgbéourbes, discourages, however, -groynes

longer than 100 feet. Some 200 permits were issued along

)

the Erie shoreline in Essex and. Kent Countiesf.during the
1972-1975 - high water period.(51) -Apparently, other
Distrigts of the Ministry do not enforce tbelpe;mit brogrqm

elSeQﬁere ‘alod§ Lake Erie.{52) There is - a feeling that. -~

’

-~

shore protection is ‘largely.on ‘ppivate land-and \does.not;

‘therefore, require a permit.-
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<

The Beach'PrStéétion Act authorizes the Minister of
Natural Resources to regulate Ehe‘e&traction of sand, giavel.
and stone frqm_ the bed, bank, beach, shore of water of any
lake, river.or stream.- The Minister can refuse to'graﬁt a

license for commercial extraction, or cancel an existing
. <

.oné, if the extraction interfers with the natural—state ot -
use of waters, value or use of propertyy'or causes undue

L4

erosion or accretion. Regulations\undera_ghis Act protect

~

approximaiely 6,500 feet of beach ‘giong Lake Erie in

B T LTy £ T O b e

Hérwich, Colchester South and Malden Townships from any
extraction, commercial or otﬁerwise.(QB) -

_The Ministry of Natural Resources offers assistance to
private propertf owners along 'thé Lake Erie shoreline in
several respecés. In cqpperaéion with the Ministry ;f
Transportation and Comﬁunicatiops, the Ministry ﬁas made.
Ysandbags availéble to property 6wners for flood fighting
p@rposes during the recent high water period. ' During this

-

" period, the Ministry also offered an' extension setvice

i

’ %

to provide technical aésigtance to .property owners

program

and municipalities on shore protection. Over 100

assignments were conducted on the Erie shoreline\ f;'Essex

and Kent Counties at an estimated cost of $15,000.(54). This.

. program- encouraged tQphnigélly' sound shore : protection,
e , - i -
rather than the usually ineffective protection erected by

property owners.,, However, advice was limited to -shore

’

protection, ras opposed to flood prodfinq or relocation of

structures. S =




The. Ministry of Natural ' Resources ‘exercises

influence on laﬁé' use plannin(;~ matteré. - Hazard land“ .
‘policies developed by the Ministry have - recently lbeén-
incorporated ;d hunic@pal ofﬁig@al. plans. Forlexample,.the
Official Plan for the Cént;al;Elgin PlanninglAréa inclﬁdes a
pdlicy statéméht on :éevelopment along the Lake Erie
shoreli.ne."r Structureshfare allowed within a designateé
shoreline area only if erosion at -the proposed bulldlng site
has been eliminated by a stab111zatlon program approqu by
the local conservation authority and punicipal council and
desigrned and -super&ised by a  registered profe§sionél
enginée:.(SS)‘ Aé.well, the Ministry of Naiuraiﬁ Resources
provides fipancial and tecpnical- aﬁsistance to .local'

1.

conservation .authorities, which can regulate development on

’ hazérd land.

The Ministry of Agriculture .and Food .currently

administérs land drainage matters _in Ontario. Variouse
N . N s

aQEéﬁéements, éuch_as the Municipal Drainage Aid Act of.1872

- -~

aéé tﬁe Provincial Aid to braipage. Act of 1900, as aménded,.
ha&e aideéJthé developmenb of large scale- drainage schemes
in the Rondeau and Pelee areas, and subsequent protection oﬁk
these sqhemes frqm floodlng and er051on.(56) Over. the
years, the amount of provxnc1a1 subsidy for ;hése schemes
has increased, from 20% ' .during the 1931:1654 period to
33—i/3% after 1954, " with an ‘addit«io'.nal 33-1/3% federal‘

o A.R.D.A. grant after 1961. For the recent dyking in .Pelee,
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and e»ﬁarwlch Townshiips, -the _-provinical' and . federal
governments each contributed 45% of total costs.

I e N 3

The - Ministry’ of * Treasury, Economics, =~ .and

Intergovernmental Affairs administers“?several ‘programs

ffectlng Lake Erle flood and erosion hazards. First is the
Post Dlsaster Ass1stance program whlch has been 1n operation
since before 1950 It provides matching provincial dollar
contributions  for every dollar raised ’ 109511y . in

Cabinet=declared disaster areas. This program, which was

used in Essex ‘and Kent Counties following the November 1972

flood, provided approximately $165 000 --in brovincial~

-

assistance ' to  permanent residents - and . farmers. (57)

2en
f'»f

Cottagers are not eligible for disaster relief . under this

program. As well, . relocation of bujldings ‘damaged by a :

f

disaster " are -not ordinarily eligible ° for assistance. °

P

However, where,rebuilding on the original.site is impossible

‘of 1mpract1cal due to the dlsaster, ass1stance with the cost

of relocation of “the building to predlsaster condltlon, may

-

be considered by' the local disaster relief committee which

collects local contributions -and disburses relief funds.(58)

Notwithstanding," the program ° does mot encourage or

«

facilitate relocation of structures. -‘“« o

The M1n1stry of Treasury, Economlcs and Intergovernment

Affalrs also administers the. Shoreline Property Assistance

)

program and °the Special Emergency Ass1stance program, both

.

imitiated'follow1ng the NoVemper’ 1972 flood The shore11ne

Property Ass1stance'Act of 1973 @uthorizes the Ministér to
EH : .

o

R T
t}%}éz&:ﬁﬁﬁz ¢
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_-loan funds to.muhicipai&ifEs for the purpose %f,extending

loans to 'prcpertly'ownefs; including cottagers, for repair
. . ‘ R
of flood or erosion damaged buildings and construction ofy

N . ot ) T, . ° s v
shore protection works. The Special Emergency. A531stancé\- -
: g . \ -

program is designed to assist municipalities with the \
\

protection of roads and - other éub;fc_property.(59) \

As. well as poopé%ating in thé distribution of sandbags \

“to shore property ownérs, the Ministry df‘TransporEétion and

Communications, during the 1972-1975 higﬁ water period,

undertook ° protection of provincial highways in the

5",. ) Haldimand-Nor folk Region and Essex County at a cost in
excess of $189,000.(60) . \\
The Emergericy Measures Branch of the Ministry of the

Solieitor-General, has " provided support to local emergency

megsures organizations along the north Erie shore. However,

-

the Province dissolved this Branch at the end of 1975.(61).

™.The Ministry of Housifg _ispcurrenply~ responsible for!
: .o - . Y .o ’ . ‘
the Planning Act, the major land use p}%ﬁhiné legislation in-

ontario. “This Act deals with mugicipai'official plans,
éoning 'bglaws, land division committe§5' and subdivision
control ‘throughout the-Province. While considerable. land \

- B - ' X o : . ‘&!3‘ e

use planning power "“is delegated, to municipalitieé, “the |

Ministry "of ‘Housiﬁg apprdéves dffi\iar‘ plané, plans of _ ’ . ‘.gn“

ngpbdivision dné zoning bylaws. * In 19§3mj;he Pr@vi:Ee issued
Minis;gr's ioniné orders. for pownsh; s _aloﬁg the Erie -
_gﬁérelipe in Haldim&nd ° and Nogfolk | duntie;.(GZ): This

measure ?o ~reghla£e)1akeshors 'dave{p ént‘w§;~-priﬁérily a

s

& < . ) R

>
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< response to ° the Nantlco Lndustrlal development and
V . @' N -
‘ 1mpend&ng local government reorganlzatlon. ~These Minister's
orders, whach ove:rlde local zon1ng .bylaws, will likely

remeinyuntil tne'Regiénal'Munioipaiity of Haldimand-Norfolk,
-established in 1974 hasfég approved official plan,to guide

development.

also exerts

¢

. The . Ministry sof the Environment some

'éontrbl:bn. land use planning, through approval power over

.
. L

water %héply ?endééfwage diséesal systems, including septic

Aithough the Ministry, under the

- - :
b . . .

Environmental Assessment Act, now environmentally assesses

tank ins;ellations.

i

and‘appreves.'méjor.provinggel and ultimately municypal and
. - . .o ‘. . . - .
private undertakings, this’ } egi lation was not in force

- *

',untiI'after the 1972-L9?§”high_wéﬁer period. o g

_ Phe:Ministry :bf.Renenue; throqgﬁ the "Assessment Act,
‘prbvides‘ 'ﬁoe reduced ‘tar eSSessment “on '-prdpegtiee
deprecieted due to £lood1ng or erosion. (63)‘ ‘

- Flood ;and\erosron haz;rd progr:;;. of the .provincial

gbvernmenﬁ :hede%been, cqbrdinaied during :@%Z::égén;';ﬁigﬁ

water "period by.“them nter-Mlnlstry .Flood Damage‘ WGrging
. estadiiShed ‘in 1973 {64) ‘ %hls temporary Worklng« ,. ’

Group,‘
_dro‘up cons1sts ) qf. re&ese\ntatxves Ofe.: the M1nz.str1es of
Natural Resources, Agrlculture 'and Food Sollc1tor-General

Transportatlon and Communlcatlons, Envrronment and Treasury,

- ‘e

Economlcs and Intergovernmental Affalrs. The WOrklng Group .

L
~

:
5 . . .
; was empowered to allocate fungds and M1n1stry resources, as_ .
¥ - ‘ .
P B well' dlssem1nate, 1nformat10n td - the pub11c ! and
SR e e , , [ . L. . ,,:, K
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. ¥ e
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mun1c1pa11t1es regardlng various prov1nc;al shoreline hazard

programs.

%he Prévince

+

is

programs_affecting Lake

- .

-

.

-
responsible

for

a

>

bt .J

wide

~

ot

range

-

Erie flood and erosion

hazards.

L

'o_f .

L}

As

on

_dyke repalrs durlng and after the 1972—1975 storms.,

with the federal government, however, emphasis hgs

g

been

. ) . e . . .
structures that aim to odify the hazard., It remalns to
. f - . .

.

o

i .
¥ recent

seen what impact th' provincial practlce of
incorporating hazard polioies in municipal official plans
will have. . . . &;
Municipal Policy s

-
<

Typically, municipalities appeal to'

* >

government for a551stance durlng perlods of hlgh lake Jevels

and 1mmed1ately follow1ng dlsastrous s;orms, “Within one

month of_the November 1972‘storm'on Lake Erie, several north
- -y ' ¢ - ' . . ' c .

Erie shore municipalities had sent petitions and delegatio

to the requesting

“provincial government

Munioipalities also enlisted the support of local members of

the provincial legislature

-

Pressing senior.governments. for assistance. - - . IR
There are 31 municipal governmentf _on the  north Etie
shoreline, These mun1c1pa11t1es ,can and d% underta@e some

action with respect to.

mumlcxpalltles on the Erie shorellne made emergency road and

.

shorel;ne hazards. A number of

Mersea ’.

H
?

Peléee and Harw1ch Townshlps admlnzstered federal-prov1nc1aI

'\

- . . " : . )

o . .

AN

. ’ ’
senior levels of

asgﬁstanee,(&é).

and federal House.of . Commons in .
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dyking assistance under the Diainaqe Act. These
muﬁicipaffties retained engineers to invesiigate the problem
and let contracts for the construction of profection works.

Aé\well, a number of ﬁhnicfpalities administered loans to
/ v oL - C .
property owners under the Shoreline Property Assistance

program and .applied for aséisténcé under the , Special

‘Emergehcy Assistance program.

A number of mdnicipalities in Essex and Kent Counties

S

¥

'

formed the Essex-Kent Disaigér Relief Committee to soliqit

P A g

—

local contributions and administer matching provincial
relief funds, .

N

.

¢
:
t
§
¥
!
i
) i
i
!
;
i
{
i
f

Several local emergency measures organizations along

the north Erie ‘shore weré active during the recent high
water period[ providing. flood warnings and coordinating
) ’ . :

local emergency méasures)«%G)
« ~

[

] . . ) . .
Recently, extensiye shoreline areas along Lake Erie
. *
have been incorporated\ into existing conservation

guthorities or, in the case of Essex County shoreline, .into

~ L

‘a,nequ Created’ authéritf.{G?f High lake levels :add flood

and erosion problems were motiviting factors .in the
* ' ) Q N . *

expansion of authorities.into lakeshore areas.” Under the
Conservation Authoritires Act, local authorities.-can acquire

.

land and make regulations regarding g}ooa‘ﬁlain zoning and

.

ldnd fillihg. «The Essex Régidn Conservation Authority has

recently undertaken an extensive survey , of the lakeshore to

<@

. . ldentify hazardous areas and recommend practical cortective

‘meash}esAanq‘iaﬁd ugé poLicies.(Gé)
. o
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4

i Very reécently, at 'lgast one local conservation
v ) » ¥4

authority has begun..to exefcise some influence in municipal
land use planning. The Kettle Creek Conservation Authority

objected to approval of several severances along the Erie

e

shoreline by the ‘Elgin County land division committee. The
Authority forced a hearing befote the Ontarig Municipal

Board, which  rejected the severance approvals on the grounds

they contravened the hazard pélicies of the official
) ‘ ’ ’
plan.(69) As well recent action by . the Regional

Municipality of Haldimand-Norfolk suggests an increasing

interest in municipal regulation of land use. Pending
- -

approval of a regionai official plan, 'regional council'

introduced a coastal land use policy in 1976 és a~basis for
approving or denying devélopment applications.(70)

*’Howevef, up to and.including the 1972-1975 high water

period, municipalities and . local agencies such as the

. -~
conservation a?thorities 'géﬁé not been aggressive in
controlling development in" hazardous north Erie shoreline

Lo <
areas. .

B }

"Flood and Erosion Hazard Policy on-the South'EriewShdre'",;

r™
Federal Policy
3

»
Al

Federal administrative structure and‘policy'for dealing

with flood—and erosion problems on, the South Erie shore are
: ) ’ . e : . ¢

summarized.on Table-11.

-
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For many decades, the federal governmeAt has -been
‘involved in flood /and_erosion problems throughout the United
States. This involvement in flooding, erosion . aﬁd) moré
i - }

generally, water;pésourées and civ;l‘work%, stems fxom the

?eneral survey Act‘of~1824,‘dyhich aﬁthorized the éorps of )
" Engineers , ﬁy improve = the - nationis: waterkays.

Constitutionally, this involvément has evolved from the -

-

(federal *powex . to régulate' commerce, including

navigation.(?l)

In the early 1800's, specific federal interest in flood

’ Y -~

-

control began-<in the Mississippi River basin where - the
interrelated nature of navigation and flood control became

appacrent,.(72) With the passage of the Flood Control Act‘éf

1936, flood control in the United States became virtually a

100% regponsibilitnv-df the féderal*@dyerpmenf.(?j) Flood

control on navigable waters br'.tgeir,tribubariés was deemed-
to be a.,ﬁétier of. general we}fare .and therefore an
appropriate activity .of the feéeral government.(?ﬁ) Thié
Act, and ‘subsequeﬂt amépdm;nt;, pro;idés:for 100%'feéerél.-
financi;§ df‘flood'controﬁ -works, withanogﬁééeral.iﬁiereéts-
providing all-land, eaSements, operating and maingeﬁéhcg“
costé,'agﬁhell as hoibing the federai‘gévérnment.f;Ee of all
damagééil Subsegfent leqislatioﬁ, such “as the Flood Control
-Aé; of 1955, prévidng.for Corps oE‘EﬁéineérS* e@éfgghcy'
flood proéectigg;énd measures, ahd the Flood Control A&t of
i966ﬁ authorizindﬁ Corps of ‘gnéinégrs‘inMOIngéngb"in{floqdi~

plain mapping,“hés broadened federal interdst iB flooding. e -

e
e T DA T A
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Pridt to 1930, federal interest in shore erosion was
"*:restricted to- the ﬁrotect;;%’ _of federalQ{prooerty .and
navﬁgation improvements (1?): The River and ﬁZrbor Act of

1930 estabiished a Beach Er031on ﬁgoard and authorlzed the

Corps‘of-.Enéineers-to study, local er051on problems at the
' . W ¢
request of states and local 1nterests on a.50% cost sharing:

. ray W

basis. . The River and Harbor ~Act o£:194%, as amended,

o

provides £or up to 70% "ﬁederal 'coét_.snarﬁnga for the

ad wrety

N

construction of erOS1on. protectlon benefiting 'public

property. or 1nterests._ﬂAs w1th local flood protection

f-/

projects,, local 1nterests must provide necessary _ land"and

'easements marntaln and operate the pro;ects, and hBld the.

federal government free of any damages. .Leglslatlon in 1963
& - o

abolished the Beach Erosron Board, transferrlng its

R -
functlons to the :Board of Englneers for River and-Harbors,

-ﬁg

i

" -
and establlshed _the Coastal Englneerlng(Research Center at
3 e ’ ::"b',s . . N .

/i

.
Forit Belv01r, Vlrglnla (76)

Federal 1nteresgk in shore- efosion on -the south Erie

* shore has  been con51derable.‘ The Corps .of Engineers has
,.‘ '._. "( '.'.'., . N
madeﬂ, a number. 'of investigations of shore~ erosion,

partlcularly in Ohlo (77) ?hé Corps has undertaken several

cooperat1ve beachn erosion, control prdjects on publ1c
property, 1nc1ud1ng the Presque Isle pro;ect Under the

*River and Harbor Act of 1968, the Corps 1s authorlzed to
1nvest19ate and . mltagate er051on due to federal nav1gat10n

-~ works. ervate progerty can' be Rrotected under, thlsf

progggn,‘and ﬁhé{Cor§5' is presently inQestiga?ﬁ%g federal
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-~ h
navigation warst%n Lake Erie at Bolles Harbor and Monroe,

Michigan, and Vermiiion, Cleveland,: Fairport, Aehtabula,and

Conneaut, Ohio. (78) Under the Shoreline Eroeion Coqtrol L
Demonstratlon Act of 1974, seteral ero§ion control projectég .
are likely to be undertaken on the south Erie shore.'
‘Private property is eligible for péotection -under this

limited program, but private interests must contribute 25%,

S of _the ’costs. Except for erosion induced by federal

T T T o

- structures, demoqitration;‘projects .and where . public

recreational or dGther benefits  result, the federal

t .. government can not subsidize~the protection of private

property from erosion,
s . - ] .
The- Corps of Engineers. shaggs the: cost of flood

-~ _protection on theuGreat lakes shoreline, _including private |

~

o property. foilowing'the”lSSZ floodé on Lake Erie, the Corps

© of Engineérs did undertake - a project for ”protection of .Y
private !property l again§t ‘flood§' “at Bstral - Beach, .

Lo . hfhichigah.(79) Federal cost,‘forﬁ this dyklng pronect wae o
$181'200. .xs well, many mileéﬁ'of private shoreline along . |

-

' . Lake- Erie were protected by temporary dykes 1n 1973 and 1974 - .
i PR < ~ e
o * under the Corps of Engrneer s Operatlon Fore51ght program.
- ‘ . ,  In addition to its. 1nvolvement in protectlon works for

- er051on and flooalng, the Corps of Englneers is currently

k4
¥

1nvolved 1n a numberkof other. act1v1t1es affectlng the south

-, o
. &£,

‘1 Erie shore. These 1nclude flood flghtung, hazard mapping, -

X
RSN
)

a4l

hix

e ok

DOSe

" flood 'ana fFérosion _hazard nesearch,_ surveys of property

.
g
o <

VS

© T 'damege' followihg floode and iéguinq permité " for

.
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disaster victims.

1y

éonstnuctiont dredging and land filliné-along‘the shoreling

-

below the mean hithféke;;evel. C, Ca

The Dégertment of Housing and Urban Development is.also.

"very much involved - in Lake Erie shoreline hazards.... Its

- N . - i
Federal Disaster Assistance Administration Supports state

government ~emergency’ planhiqg for natural and other

# .
disasters and provides »disaster relief for local and state

public proper%y under the Disaster Relief Act of.. 1974 and

earlier legislation. Under this program, the Federal -

- -

Dis%sE;} Assgstanée Adﬁ%n{stfation,_ééénted .approximately
si,oqo,ooo to Michigan and $3,000,000 té Ohio as:a‘'tesult of
Lake“Egie flooding and erosion,during 1972-1980‘perigd.(802
The Federal. Insuranéé Administrééion "of the Department of
Housing and Urban Development administers the National Flood
Insuran;é"”Ptégram, ﬁréviding'“subsidized insurancé. for.
floﬁdihé and ‘storm iAdpced‘erosion.(él)i.in be,eligiﬁle for
tﬁis proggém; cémqynit?@s muét enact hazard land regulatﬁong;

- o ¢ I T . .
‘to discourage further hazard susceptible development. The

Federal "fnsurance Administration contracts with private

consultanﬁé'and otheg:féderal agencies for_*ﬁazaid\sappinq

under the flood ig§urancé,§roégam. The Department of Housing

and Urban pevelopment also supplies temporary housing for
\ . — %
The Depafxment of 'igriqulthre provides financial

-

' assistance. for . land drainage’  to farmers. organized in

N . . N . T
conservation districts or similar "~public or gquasi-public,

groups.(B2) As well, the Farmers Home Administration of- the-

v

.
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Department -of Agifculture provides netutal'éisaster loans

and .grants to farmers. . Dﬁring 'the51972—l975 high water

* . . . °

perie?, over 52,000,000 in loqps‘wete.distribueed to farmers.
along the Lake Erie‘shqreline in ﬁichigap and Ohio:(83)ﬁt
Approximately. 51,506,000" of this total: was forgiven,
repf%sen;ing a'ggglib subsidy. .

.Tb'e Department %gﬂ"Commerce is " .nvolved, in several
imbortant aspects of flood and erosion hazard :policy
affecting tge Erie shqséline. . The- Small Business

Administration “Gf the Deﬁ?ttment' of Commerce provides

disaster relief loans andﬂﬁ r?nts to homeowners and small

lbusinessmeﬁ.(84) The National Oceanic and Atmospherlc_

SR : ' . .
Admlnlstratxon monltors and predicts lake levels and

1 ~
for%casts storms and floodlng and .issues warnlngs (85) 1In

'\thls regatd the Natlonal Weather Service office -in

"Cleveland .1s an important centre of activity for- storm

fgéecésts”on Lake Erié. Lake levels have been monitored by-

-

the Lake Survey Center - of.. the National Oceanic and’
' - k4 a5k o .

Atmospheric Administration, and.previously by the Corps of

3 PN . ‘ . " -\I . . &, ‘

Engineers, since 1838 at the gauge at Qleyeland. A nuiiber

. b ~ = .o
of other gauges-have subsequently established along the Erie

v . o, Q
‘shoreline. . , - "o : t\ ‘

The Nat1onal Oceanic and Atmospher1c Adm1nlstrat10n 1s

also mrespon51ble for the Coastal ZOne Maqaqement Act of

" ’

1972, whlch prOV1des for federal grants of up to 86%'ofithe
cost of developlng and 1mplementhg.approved state coastal

.
zone management plans.. These plans will delineate. flo0d and‘*

.
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[

e

:erosion’ hazard a&reas and develop -appropriate land use

N ~

guidelineés. Coastal zone programs: are being devéloped in -

~
~

the four states bordering. Lake Erie. .

The Departmént‘bf Interior. is responsible for national

parks and wildlife areas, such as the Ottawa NationalA

Wildlife Area in ' Ohio where shore'protection works have been

’

cohdtructed to maintain water levels in the marsh.

S

‘Depajrtment of Interior can. acquire land ' for wildlife and

recreational purposes. The Geological Survey of the

Depaytment undertakes hazard mapping for the National Flood

Insurjance program.
Department of Transportatlon prolldes cost sharing
3 . 5,,»

proted%ron and “repair of federal a1d highways

affected by flooding and erosion, - N\

The: Internal Révenue Service of the U.S. Department of

I"‘

Treasury allows hazard damages .as ellglble deductions from -

I3

" both business and\gegggnal ~taxable income.(BG)_ Taxpayers

-

,can deduct that portion of "sudden, unexpected: and unusual"”

.
~

daniages to property from disasters such as fiéoding and

b s N : '.. M ) N » ) . ) ’-
storm induced erosion that is not reimbursed by insurance or

* public disaster- relief Damage from gradual shore eroston'

would not be an’ eligible deductlon. .-
It has been estlmated that between 15% and 25% of the

unsubsidized portion of private . disaster losses is absorbed

by tne Internal Revenue Service and, hence, Ufited States

-

taxpayers generally (87) Applying a médian estimate of 208
suggests that federal government tax. wrlte-offs for the Er1e

P
[

°
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shoreline résidents,and businessmen gmount to $10,661,000 as

< «

a result of the' November 1972 and March-April 1973 storms. in” "~

4 Ll

»

.Michigan and Ohid,
rd

|

~

The federal Water Resources Council, established by the

Water Resohirces Planning Act of 1965, coordinates and

-

. ] . .
‘reviews water -and related land resource planning,
establighes and assists river basin commissions  and

establishes ptincipleé for the evaluation of federal water
N
and reldted land projects. The Great Lakes Basin Commission

was established in 1967 under the auspicies of the Water

Resources Council and’ is composed of the eight GreatﬁLakeE

states and'a number of federal agencies. The Commission
recently éomﬁleted a detailed gtudy of Great Lakes basin

érobléms,'includfng shoreline flooding and erosion.(88)

T The-Council on Environmental Quality and Environmental
Protection Agency, established by the National Environméntal

Policy Act of 1969, review all draft and final environment
=, - _

impact stats@ents associated with prBjébts and permit

aéplications of the Corps of Engineers ‘and other federal

agencies to ensure compliance with the intent ~ of . the
environmental asssssment procedures embodied in the National
A ¢ L.

Environmental éolicy Act. '

- -

The United States government~ also pafﬁicipates ‘with

Canada in the Inte}national Joint Commission, specifically

the International Great Lakes Levels Board as described

previously.. . . . ] . -

P R LA o
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s Federal gobernmgnt policy on the South Erie shore has

stressed both structural measures that aim to modify the
7

hgzaid and various di§aster' relief programs that simply
redistribute lésses among Uniggd States taxpayers équrally.

The policies ‘of'feaeral agencies are firmly .entrenched in
legislaglon"ihat 'ﬁas erlved'over . the years, often .in
response to particular storms 3; other disasters. Recent

o legislation! such as National Environmental ‘Pbliéy Act,
.+ National Flood Insurance Act and Coastal Zoné Ma;agement
;/éﬁf*%'~ . Act, reflects a growing concern for the environmental
effects of enéineeringaworks and desirability-of considering

nonstructural solutions to such problems as flooding and’

g erosion. )
T State Poiicf ‘ T oL
r— . o R L : . -
- ‘ f%e.‘ po%icigs‘ of four stétes, vichigan, Ohio,
; Pennsylvania <and New Y;rk, .telate to flood and erosion
i hazards on the éoutﬁ Erie<shoré;ine.” State administratibg.
§trucFure“and poliéy _for dea%éng with flooéiqé . and eros{:? '
“on thé Lake Erie %Horeline irfg Michigan are, summarized on
‘Table 12, - S, °
In M;chigan, the‘ Department of%'Natural Resources. 1is
1 in&o;ggd ‘iﬁ 4 nunber of aSpects re}éting,“to shoreline
L a'fxéoding and ‘eFosion. The,'Departﬂent_cah construct works
. ) ’ pro;écfihét parks aﬁa"oégéf.sta?%' property. In times of
’ ~‘cris_is,'the bepartmeﬂ£,hasiéssisted wifh flood fighting and
. . ,
'«'..-{ f
<.

C g
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;":" " resto ative: measures, such as pumplng 0 excess water} The ~ - .
viﬁ . - " - - .
. - ) ADepartmen of Natural "Resources "is respons1ble for
. :' ' administering‘t e ShoreLandSeProtectlon and Management Act L.
L " »of 1970, whlch provades for the 1dent1flcat10n of hlgh rlsk

T .~ ~ erosion, leod risk and env1ronmenta} areas along: the Great

e

SR s Lakes'shorellne in Mlchigan. and  the formulation of policies ..
__7'-‘{ '. . -, ‘ ’-‘- L . . 3 - "' .ﬁ\ . .
LR and appropriate land use controls and other regulations»fo{’ '

T, . SOt " N . - | -

‘these areas.189) This Act provides for state enforcement of

PY] . - ~

f‘ . - land use regulatlons for identified ‘high tisk er051on, ‘flood ’ . D,
o . . ) | |
: ’*\} " risk ‘and enVlPOnmental areas, if ‘local governments fail to

v;‘f: ‘.' ' ;ab°EF‘€he“V?QGSSary regulations. :: T y

d;~ :% bl:'- - The Miepigan Department of ‘Néﬁpral Resources = reviews . ‘
T' x"{. o PrOposed sabaiviéiéh'-Plans 'for areas :adjacent to water N

. bodles and can prohlblt or restrlct re51dent1al constructron - : £,
Lol BN
Jv within flood pf%inst(90) .The Department also admlnlsters the

\éreat Lakes Submerged Lands Act of 1955, whlch prov1des for' 7

/‘ .

the 1ssuance of perm \s’ﬁor shore protectlon, land fllllng,

“ o [} -

and dredglng pn land along the Great Lakes. below the. i
. o ’ » % "‘ . 3 4 o ":-:'i :
ordlnary h1gh waterrllne. S ol Lot oo o
, - . —— _ R §
The -Mrchlgan Department v of - State Highways ~_ang \ '.‘s R

/ Transportation}' whlch i responsrble ﬁor. repair © apd@ \ . .

. N P. . . ¢ . ~
protection of state hlghways, has not éxperienced any
51gn1£1cant problg—s wrth respect to recent hxgh levels of

K

Lake' Erle, but potentlally‘could be 1nvolved if - damages oL
occur. (91) . : b é# ol '\ ' ? 1Ef‘ L
L The Department of S%ate Pol1ce” plays a ceﬁtral role in ... .

Mlchlgan in” coordlnatlhg emergency : measures, and flood .

3’ “é&?‘?’»}“ T
“’41» AT
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. : ' ‘< : / R
fighting with respect to Lake Erie.(92) The  Department

provides coordination ‘'and assistance to local governments 1@ .

planping for, and recovery from, di§§sters. Both the

-t

* National Guard and the Departmeé} of Corrections, whiéh has..

.
o

e

.:{‘.' . J L

supplied 'voluqﬁﬁér' inmates, assist with. flood fighting

operations.:

., \ L&

The Michigan Départment of Agriculture provides
- 0, ) .
technical’ and -adminstrative assistance ‘with  regard to.

. o
. PR . of oo .
agriculture drainage and flood protection of ﬁardﬁand, but

'

Ed

4

does not provide financial assistapqe§ﬁ£3)'w

.The Department of Treasury_'exercises final approval of °
all subdivisién ﬁléts in Michigan ~ and .assures that.draft
plans of subdivision” have been circul@ted to appropriate

agencies .such as the Department of Natural Resources for.

v

comment..(94) Co T N .

v

*' -Thé Michigan ‘Department of Tredsury allows a deduction

. o, 14 . w N
'of flood and erosion damages from taxable business income

€

uénly.LQSY“‘“ﬁoweveff'QLI propert .o&nérs{fcanEappéal their

Q . v o ° . ve e i
peoperty ' tax assessment .for any loss due to flooding or
‘erpsion. Moreover, a- recent law exempts,.from property tax,
e R i

ap 0

.shore prdteéfibn..:Qoiks desééned primarily ;6 prevght:
flooding and ' erosion..(96) This provision is unique along

: 4 - ) A s . * '. » . .
'ghe Lage. Erie shoreline. Elsewhere, such protegtion wquld_

.probably add  to "the value "9f prbperty .and;, ﬁencey,

.

assessment. - : o L ' ;
Michigan is a member of the Great Lakes Commission, an ~
. . . P4 -

?

<

interstate compact establishgd“}inﬂlQSS. to coordinate -and '

"




.

promote regional interests related to ‘the Great Lakes.(97)
1

Z the Commiesiqnlpresented briefs on Great Lakes water leévels
and flood and erdsion nazards' to the 1974 1International -
-Joint Commission hearings oOn lake.leveli as well as to the

‘Condgress water resources hearings in 1973. The Great Lakes |

~ .

Cdmmiseion has been-lobbying for further regulation of Great
Lakes levels and for edaitional_federal assIStanee for the
_protectiOn of both public and private Shoreline.(98)
Michigan. is also a- member of the- Great Lakes Bgsin

CommlsSLOn, which has been previously descrlbed
-

am.

State admlnlstratlve. structure and policy. for'dealing
with flood and erosion hazatds on the Lake-Erie‘shoreline in

Ohio ete'SUmmarized on Table 13,
o™ ‘
For many yeacs, OGhio has ‘been involved in Lake Erie

v

er051on. A D1v1310n of Shore Er051on was established wlthln

o

the Department of Publlc WOrks 1n 1835..699)" *This Divisiqn

,yas subsequently transferred to the Department“'of Natural

Resources in 1949. The Department of . Natural Resources has -

M -

conducted a number of 1nvest1gat1ons of shore erosior and

flooding in Ohib.'(.ioo)» ' S
ﬁl L. i
‘o The Department of Natural Resources 1s responsable foz
':he protection of state pnoperty ﬁrom shorellne floodlng and

JA number of ptogects aimed at 'atrestxng er951on

.

"aigﬁlong 0h10°s Lake Efie shozelxne haVe een constructed.(lalyn

:ghe‘Department can_share the“;costs.o isho;e‘fbxoteqtion on

.
> o

. ‘mnnicfpal -and private' land sunder © legislation, enacted in

- 195?, followlng the 1951~ 1952 hlgh wﬁwer per1od on Lake

.
A
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Erie.- Under this.arrangement, . thé Department can codtribu;e
66-2/3%.of the coste - of protebtion of municdpal land and
33-1/3% of the costs for prlvate property protectlon.‘ Id
practite,>.however, ' ﬁuﬁdyng* limitatjons .have prevented
financing of works for other than state property.(102)

. o ‘ .
The Ohio Department of Natural Resources- can acquire

s; land fot 'recreation and other purposes. Cod;iderationvhas.
* been giden, recently, to the purchase of 60 acres in Redo
Beach, Land‘in this vicinity was flooded three times within
five months in 1972-1973 and many homeowners wanted an
opébrtunity to sell their properties.(103) The Department
provides assistance to mundcipalities<in drafting land use

controls for hazard lands and is responsible for a coastal.

"™ zone managemént program which is only in the initial stages.

‘

~ This programlﬁas setiously jeopardized 1n 1975 by personnel"
‘cutbacks. resulting from state auster1ty measures. (104)

" The Depg;tmenp of Natdral Resounces issues perm1te for

"shore " protection alopé Lake Erie and ;eéulaees.'offshore E

- B e e

commercial sand and gravel extraction. ‘Over 1,600 shore

~

"pfotection permits werei‘issed during ‘the 1972-13;3/ghigh
. . A , 3 "\

water perlod {105) -

The Department of Transportatlon ‘has’ prote ted end

°

-repalred roads affected by flq‘glng aand erosxonﬁitzzggﬁe

Er1e3 - For example, ~aﬂbpu}: $142,000 was spent protectlng

State Route 531 in Ashtabula ggﬁnty from eros1on,dur1ng the

recent high water ggribd;%;ﬁb) g

TRBISFW T VARG s LK
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The Disaster Services -Agency of the Adjutan% General's

-

department administers federal disaster relief to public-

£ -

-

[} -

. . .. . . e - 3 b
. agencies™ in Ohio, goordinates emergency measures and
supports 1oca1‘emergen¢y-measures organizations. (307)

The Department of Taxation provides for both individual

- and business income tax ~write-offs due to ffooding and

&
]

. stq;m—inapced erosion.(108) These write-offs are estimated

‘to be $311,000 as a result of storms during i972 ‘and

.

1973.(109) As well, all properiy owners can appeal to the

-

state Board of" Tax Appeals for reduced. property tax

- N
ey S, oLt '

’
assegsments, (110)
Liké Michigan, Ohio is a member of both the Great Lakes

Commission and Great Lakes Basin Commission.

.
-~

~State administrative structure and policy for dealing

with flpoﬁing;igd etosion on the Laké Erie shoreline in
Pennsylvahia are summatized on Table 14. - N .

’ - : T B

The Department _ of . Environmental Resources has

-unaértaken consfrugtiog of shore protection on state lénd,_

S

.notggly at Pfééque Isle .State' Park. 'The_Depa;pment has also
cooperated with the U.S. Army Corpgs of - Engineefs in ° the
v . ‘¥ poes

" construction of shore protection works and beach nourishment

.

at Preéqué\fgle. " : . oL
The - Department ‘of Environmental Resources offers

technical advice to- property ' owners .on _shore hazard

problems, and has permit .authority over the construction of

-

shérg Protection works, Iahd.filiing, anq'drquingi(lll).—As

2 weli,wlﬁhe Department has instjthted'ig'.»coastal"éone

N X . Lo
' » . .
tas . . - ¢ -~

('
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'v

management program and has maé%ed fldod and erosion hazard®:

::along‘Lake Erie, Lakefront land-use regulation is viewed as

- .

a possible end pfoduét offfhis qoastal zone progrqm:YIIZ)

The State Council of CiviY Defense administers federal
) -

disaster aid in the Commonwealth. The Council also

coordinates 10cal civil defense units and _relays disaster

<
&

warnings to these local units.(113)

- *

‘In Pennsylvania, 1land use , zoning -and’ subdivision

approvel are sprictly concerns .of ocal government?(ll4)
Howemer, the bepaEEment of Environmental Reeources dogs
exercise © some’ cont;ol over d:;elopment through t%e
. regulation- of septic systems.(115) " The Department of

Community Development offers technical assistance on land

‘use reguiations End coofdinaies the National Flood Insurance

-

program w1th1n Pennsylvanla (116)

‘s"-'.‘ *

The Pennsylvanla Department of Revenue provides for

income tax “Write-offs for businesses only.(117) There does

not 'appear to be .any provision in ~Pennsylvania Law for -

educed ', property taxes as a result’ of _hatural
. * , ) %
disasters.(118)

s

As" with M1ch1gan.:éﬁa Ohid, the Commonweal th

Pennsylvanla part1c1pates in’ both the Great Lakes Comm1591on

and Great. Lakes BaSLn Comm1551on. T

.- . . . -~

State administrative. structure and policy .relating to’

flood .and erosion hizards on the - Erie shoreline in New York

are summarized on-Table'15. ™

K

"\- i\"

= "',,. ~«.»T"’"
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Under New York law, there is provision for state

P

participat}oﬁ"in shore brotection on public "lands, but
financial assistancé.to date has bé%hdfﬁmitedﬁto New York®s
Atlantic coast.(119) The .Department of -Environmental-

Conservqfiop,“however, ‘is involved in Erie‘sﬁoreline hazards

i .
-

b 7 ) . - . i

in several other ways. In 1975, the Department initiated a
. L . » - g o

coastal. - zone management  program that will ‘include

.

. B ) .y
consideration of Iand use controls and structural protection
measufeé.(lZO) 'The;Department has .permit authority” over

lands below the mean high water level for shorej;rotection

works, ~land filling and dredging.(121) As well, - the

Department exercises some control over drainage projects
‘

within drainage improvement districts.(122) ) .
The Division ‘pf Military and Naval. . Affairs is

Eesponsible for administering federal disaster aid to state
apd local agencies and ' coordinatihg emergéncy measures
. ) ‘ - _ R
efforts of local civil defense units.(123)

£

"The New York Department of: Tiansportation is.

responsiﬁle fof. maﬁntaininé and protecting state highways
and rgpently ‘'has’ undertaken shore protection works at
sevenzprpiBté ~along Lake Erie in New York at a- coét of
f '” = A Y L . 0
$25,000.(124) . ) .
As in Ohio and Pennsylvaniaj the State of New York does
. PR

not e&ércise any control over =zoning and _subdivision

"

‘ , - c ey e o T o
matters, which  are local responsibilities.(125) Recent
‘ legislation in. New York, however, .permits the Department of .
Environmental Conservatjon to regulate flood plain uses in

Kl - A .

>
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communities which do not partlclpate “in ‘the federal flood
(-

o

1nsurance program. (126) o .

.

The New York Department of Taxatloq,and Elnance permits
personal and business income tax write-offs gor _}osses;due

to flooding and storm induced erositn.(127) The State Board

é a* R _
of Equalization and Assessment permits property tax

[N

write:offs due to flood and erosion damages.(128¢
As with Michigan, Ohio and Pgennsylvania, New York is a

member of both the Great Lakes Commission and Great Lakes

.

Basin Commission.

8 - C : :

Given the federal government's. significant -financial
E ~ . .

involvement in flood and erosion protection and disaster

o

relief, Michigan, Ohio; Pennsylvania and New York state ’

hazard poIicy has been confined primarily to protection of

state property, emergency measures and administration of

 Submerged publié lands.* A most_. important observation is

that,,&ifh' ;he'exceptfon‘of‘ Michigan, these étates do not

currently eiérciseygny~control over landause matters such_as
- T B S
zoning bylaws or subdivision™ approval. The sentiment for

«<home rule iéhbegy étroné in these states.. State invoiVement
:\‘ ﬂ
in toastal zone management however, may modify= eventually

. ¢
L

4

local control over land use plannlng.
Y e
) . -

-

Municipal Policy

There -.are 61 incorporatedws municipalities -along

south Erie shoreline, within_twelve counties .and

,
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séftes. Typically, these municipalities have gépealed* to

. ad - Lo

state and federal agencies f6r assistance during periods of

high.lake levels and storims on Lake Erie. In 1944, for

example, following severe storms and flooding of .drained

¢ 'M‘ . / N
farmland-1in the Reno Beach’gféa‘of western Ohio, "a local

&

2

delegatién appeared before a Senate subcommittee of the

, -

-
Committee on Commerce to reguest assig&pnce.(129) More

recently, the Pénnsylvania House Apptopriatiqgs ;Committee
toured Presque Isle State Parkgzat the invitat;on of+local
officials to examine damage from winter storms.(lfO) Often,
local governments will issue resolutions**ﬁgguestfﬁg.senior o
government action on fiood and erosion préblems. The Toledg -
Metrépol%tah Area ﬂpouncilw“of Governments passed such ay

4 reSolution on October 16,11674, fequesting action on lé}ﬂj -

level 'regulation and a more.,integrated and coordinated
: o/ °

. : - »
approach by government agendies .involved ‘in -Lake Erie

%

flooding-isd erosion problems.(131)

In addition td requesting senior government'assisggpce,
hoﬁéveﬁ, mﬁn@cipalities on the south Erie*;hore have been
‘involQed in various aspects of the shofeline'h;za;d problgg;%
Some cqmmhnities such as Dét;oit Beach, in Monroe County,

. - .

Michigan, have built ~extensive shore .protection works at

: . . ~ . W
local .@expense. In Michigan,and Ohio, local “assessyen?ﬁ
| - :,4 ~N A . ? ’ -
— districts can ‘be established to undertake shore protection

\\\\\\\\\zorks at local Ebs;sbfl32) As well,” in all four states,>

- lBEai\punicipalities_ can participate ,in coopérative £flood .

‘and erosion control programs with_‘the'Corps of Engineers,

~
-

¥ ¢
. “a, -
: .

-
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proyiding‘a share of costs and necessary and and easements.

For example, during- the  recent high water - ‘beriod

municipalities had to provide the necessary easements for

Corps of Engineers Oﬁeration Foresight tempurary dyking and

-

will be required to remove the structures once the threa't uf
flooding lessens. .

"™ Municipalities are grea;ly_ﬁinv01Ved. - in. "emergency
.measures and flood fignting operations., Local civil defense .
units .receive flood warnings from the National Weatner
Service and furrher disseminate this information and take

‘action.. The Monroe County Office-gﬁ‘PkepaTedneés ‘has been:

part;cularry‘actlve.rnvan emergehcy measures capacity along

:

the Erie shorellne in Michigan. The County now operates the

nnly automatic lake level warning‘ device on¥ the Great

Lakeés.(133) - - . . -
-~ ,
In all four’ states, local governments are the‘primary‘.w

B

- ’

"locus of land regulatzon power.. Only %in isolated ca§eé,

.~ ey - .
- 3

however, have municipalities " exercised zonlng power in

-

relation to flood and erosion hazards along Lake _Erie.” Port

Clintor, Ohio, ° for example; - .has a lakefront zoning

bylay.(1345 Eastlake,. Ohio, 1ntroduced a moratorium on

.

buiiding_permits along Lake Erie several years. ago -due tu
severe erosiqn pnoblems (135) W1th the 1ntroduct10n of tQE
National Flood Insurance program, many mun1c1pa11t1es will

be enacting _mrn;rgm hazard regulatlons to quallfy for

subsidized’ insurance°coverage for property/ owners. As . of

,4\

February 29, 1976, all 1ncorporated mun1c1p lities along the

%
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south Erie shore, except for seven, if*fOhio and one in New

EN . . . - .

York, were participating in ‘the fldod insurance
N * ’ . ) . 5

program.(136) - : ” e
- Local- health “officials can exercise somé control over:

- . i .
development and in at least one area, Reno Beach, Ohio,

refused to approve reconsttuction of damaged homes along
14 T » .
. Lake Erie ‘on the grounds that there was insufficient lot

area left for septic systems.(l37)f
. ’ County plannin; bogrdsdin the ‘varidus states héye b?en
. : encouraéfﬁé local governments to adopt 1land regulétioﬁs

éiﬁed a&g’iedﬁcing kutuné ‘haiard“ damagés. Their f:lé;

. A ,
however, 1is one of .preparing model bylaws” and offering

. technical assistance ‘ot zoning_ ‘and land " use mattgrsﬁf128)
& - N v C -

. . The decision to eﬁéct .such . bylaws feﬁajn§ . with ' the

individual muniéipalitieé; . : ,X : .

o

° - -

N . ° ! . ¢
‘ . MoOnclusions '

& ’
IS . e [ I d L . R
. - - ’
- L ) )

o Seweral conclusions can‘be drawn.from an examination of
. . s ~

< . N

. policy fdrmuiqéion and egpression -on the “north andf.south
. o LA A B~ SN . . ’ ¢
e Erig,shorglings: : - . : o
- 5 . . . ) , .. - . ."-{\ - M‘r .
" .4 - First, administrative ‘arrangements for - dealing with_

AY

‘\_ o *. . . ‘ . . ¢ » -
flood\and -erosion hazards on the Lake Erie_  shoréline are

) highly-fragménéed. ‘Tab;es\9uto”15 xévealﬂmoéLééé “‘than 54,
ihEernatiohél,“ federal, proVinéial, " state, intersﬁéte énd

- . L

The institutional’ ' E¥ructure is \mOte~hQE§3ex:-on‘éhé splith

» .
° . o Y

. . . - v
' . B » w 3 »

2

- .ot ) . A . Lt . <
federal-state_ agencies involved in Emﬁ"shorelme‘hazards7

.
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e ‘Erie shore*\?Wibh 9~,federal,4%2 state, 1 interstate .and 1l
. fle * * ’ . - . K
3N M . 2T .
S federal stahe agen01es. - There. and 11 federal éfnd 9 .
0 N . . ») . L . * . ’
o * - ) prov1nc1al agenc1es 1nvoﬁved In fl@od and er051on hazards. on ¢ “
~ ) . " H . X s - Q
ST the ~north Erlea shore. Decisrqn—maklng jXQEJ‘E.il.vrt:her;.
M ~ 7 .. t . ¢ ) ' : . * . A -
. U0, complidapgd there,exfstence .of 31 .incorporatéd. '
. T . d o . v CE '
: ; mun1c1pa11t1e§ on the north Shpre within, 5 counties. and* -~ -
. N . ~ - t . . ! o .
. R ’~re910nal munlcipalltles,,aﬁd 6\\vngqrporated munjicipalities fe e o
4 3 L, . . . . .
" . onethe south Brle shote’.within 1%Lcouqtié$ and four states. -. .
. i . ) S AN
) THE ex1stence ;of ‘cdnservatlon ‘au%hepitie§, loc civil tL
v - ~.»~ . . - : * e - -,
. L defense up;t ﬁter munlc1pa1 counc1ls .and spec 1 purpose . '
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. ;;, dralnage or erot ion control dlstrlcts furt diversifies 7" = I
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REPIN ";,dec1s1on—mak1ngu N vadence- suggesis that_ adm1n15trat1ve : o 51
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. 4\j§ T arrangements havevbecome more, compre; 1n recent years. Many M T
< ) \ -, L. .;
- a of the -agencies anvolved bn ghe recent h1gh water peflod !
S, T -, . L I i *.“ = " ‘. - Py ] , . {
L ' sueh fas the Small . Bu51ness Admlnastratlon,’ Natiaqnal 7‘~ "
TN Lo X e ©R ’
'5;:ﬂ ) Emergeacy ?lannlng Establlshment and Department of Rev}onal g SN
= Y ., N o . T
R Economac Expanswon, diar not have counberparts 1n operatlon 3 AT
RIETEEIN ’ ..\ e N a ser e~ - i
. 3
.ﬂ . durlng the 1951 1952 hlgh water pergod rn Ontarmo, there e, :
t s . " : o e T - . i
e .-, ‘has been some reduct1on 1n the number of mun1c1pa11t1ese’ cx 3™
. ‘ to- Y L : T '
o 1nvolvea th;dugh mun1c1pa1 reogganxzatlon 1n Nlagara and . -
.o s : . U,
N L Haldlmand—Norfolk\ Ine genefal, however, the\,mumber' of. A
e L . .
L. - ﬁageneles 1nvolued Ln Erle shor % ne hazards has 1ncreased 1n \ '
. . . , 3 : "y -
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S ‘recent years. - éi*- s ,qu L ;.Nn‘ IR A }v C .
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LT T unquestlonabIY, complex and fragmented, it. @s poss1b1e to T
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e these"corebaactors' inciude* the Canada bepartment of . the = -

:!

: \K T ' Environment“and the Ontarro Mlnlstry of . Natural Resources. o Lo
\ : d On the south Erle s‘hore, the U S. Army Corps of Engmeers, a '

)
L Tes i ‘-
e .
~ A
R

) i federal Departments of Hou51ng and Urban Development._and . _ . ?

e

-, Comgfrce ; '“f”idan Department of Nétural Resources, Ohio-. .
: . . o 7. -

L & Departflent of Natural Resou es, Rghnsylvania Department

- - . » - B4

Envi onmental Resources "and Yew York : Deparment of ~

.“\ { - - v
E:n’v‘%mental Conservation are 1mportant‘ agencies. o .
. . . - . R - N

LT [/ Thlrd, in sprte " of the exlstence of core actors 1t e

-

-

must be empha51zed that srngle, comprehen51vef agencres arewj ‘
' “de e : A‘“‘ DO ¢

not avallable to deal w1th shorellne hazardsm, rh}s 1s-truea7

L P

0

. : ,Qwhen considerlng a srngle gurlsdlctlon, ‘Qntario. for

AR ‘ - o *;
. example- where many 'relevant functlons are Spllt amon

K
o
+
« © , .- . e <. W . - ‘_ ) ﬁ-’ﬁ -
‘ ' : SR 37
~ several agen01es. It ls also true ~when con51der1ng ‘all. y s
g K3

PRI ) .\three levels of government for a pa

s : - -
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C s example, federal agencres“have no dl% Ct GOl
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No s;ngle agency, thereforé‘, can command ~a w1de rax\age..o&r~
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s r'_ Fourth federal~ shoreline hazard polrcy hn the Un1ted*!-“”*“‘n
oA . .

, x ‘State 1s based in legrs;atlon and generally »weli def1ned Hf,# :

1 3R ..;r:‘ f The Corps of Engrneer &Cfor example" 1s 189151 tlvely*bound t_~'¥*
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“."fqgmulatlonkh Howevér, the existence . of several fundamental

= '1more agproprlate model Whlle recognrzlng ‘the 1ncremental

“; regulatlon powerr\' Senlon governments,< during .times . of.”:__

.‘ : ’ I 'f & ’ 167 ',. -

. « L -

_the :twg“ hazargs 'argf,pften- }ntgprelated. . In contrast,
fedéral and provincial policy for dealing with north Erie
- o SUE
shore hazards generally has not been " well defined. This
"~ ' =
_affords an opportunity for a fléxibl€eé approach promotinﬁ”a

-> >

. wide. range' of adjustment&:wirypicallyi hogever, " ad hoc Lo .
-rinancial and other arrangements fabo;ring structures.haveA~
'.been made. o “r~ . .‘_ -
Fifth, government response to Erre flooding and’erosron
typlcally*has been ?crlsls generated "In thrs respect, the P )

.evolution' of Lake Erie shoreline” hazard policy ~ lends

cred1b111ty ,xo__xhe incrementaTist‘ theory of 'polic§ |

"«ﬂs,
policy initiatives Such as the’ Nat10na1 Flood Insurance

program and" the U. S.:Coastal Zone Management;;Act suggests )

that the mlxed scannlng theory of pollcy formulatlon. 15“5

K3 .

- .

'nature .of many dec1sxons, th1s theory views more fundamental w )
. Ny . g

aahd matlonaL, changes"ln 'policy as,_both posSIble and;

¢ e N s . . A L z

-~ -

desirable., S ' s - . s
o . - _"“ . e T T - ' P 2
- °And .. sixth, “the- " crisis response " nature - of - o
i % I . . . . N ¥ e .. ’
decision-making -. and . the fragmentatlon of -~ agency
e - A . ‘v . P . e i . A ; , ’ R £
réSponsibillty both within and among le?els of government .

has faéllltated a structural approach to .the Erie shoreliﬁé
AP A a ;

hazard problem. 'Clearly‘ gAx)}ior government has the

ﬁwnanc1al~ power; locar“"government has the | land .use

. “., . ;‘g«v‘ A )@_' R

('

Y ”1§'s, are under conszderable pressure to take‘some actxon% @ . ..
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Cost sharing arrangements for shore protecgipn.attraétive to

) ' ¢ ‘ : . i+ . v e
local governments have been an expedient solution. However,

a recent broadening of the range of adjustments to shoreline

. wt

‘hazatdégis evidghced by guch/brograms as ™the U.S.'pationalq

Flood Insurance "program, Michigan shoreland management
program and the Canada-Ontari®" Great Lakes Shore Damage ",
Survey. . o ' P

These conclusioQ§ suggest the need to examine in some’

‘

dealing with flood

kol -

detail a number of specific .policies for

and erosion hazards on the Erie shoreline.? ‘ .
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g 5%Ontar10,' Revised Regulat&ohé ‘of * Ontarlowti970, e
Volume~1 (Toronto: Queen's Printer, 1970)p p. 414, K .
i " ’ B 54Fortner, Personal Commun1catlon.. S ‘ ’ “w
o - ‘ . : - ¢
55Central Elgin Planning Board Off1c1a1 ‘Plan of the - . &
Central Elgin-Planning Area (n. p., 1975),1Sect10n 4,2.7. : : %
= ' 56Nelson and others, "Lake Erle Floods , Table II. ;?
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. ) oo 57Rv A, Van dgn Brande, County of Essex, Wlndsor,’ .ﬁ
: Personal Communlcatlon, October 11, 1974 .. .. §E
R : DI i/
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September 9, 1975; Aa.G. “Xelly, Ontario Ministry of
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1976. . .

‘ 63

P G. Gillis, Ontarxo MxnxstLy.of Revenue, Toronto,
Personal Communication, November b, 1975. _ ~
_ ¥;64Fq§tneg, Personal Communication. ) .
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- See, for example, United States Congress, House,
Beach Erosion Study, Ohio Shoreline of Lake Erie from
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177, 75th Congress, 1st Session, 1945,
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szeffice 6f"the Federal: Regist 1, United States
Government’ Manual 1975-1976 (Washington,' D.C.: Government
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"Agriculture, Washlngton, D. C., Personal Commun1cat10n, March == -

16

3, 1976

84Um'.ted States © Small Business® Admlnlstratlon,
Physical Disaster Loan Program Fact Sheef (Washington, D.C.:
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Jannereth, Michigan Department, of Natural Resources,
Lansing, Personal Communicatiqn, May ,28, 1476,

90R S. D'Amelio, Michigan Department of Treasury,
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98A G. Ballert _Great Lakes Commmssxon, Ann Arbor,
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) *390nio Department -of .Natural Reéeqrces, ®shore
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.

100gee, for example, P.R. Shaffer, "Shore Erosion on’

Sandusky Bay", Ohio Journal of Science, 51,- No. 1 (1951),

1-5; R.P. HaTtley,» BEffects of Large Structures -on-the'Ohio’

Shore. of Lake Etie  (Columbus: . Department of Natural
Resources,' 1964); C.H. Carter, The November 1972 Storm on
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1973). - .
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' 102T L Wells, Ohio Departmént of Natuxal Résources,
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1975. )
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Resources, Columbus, Personal Communication, February 6,
1976. ' ) ) P
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Columbus, Personal Communication,- February 25, 1976.
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- 110R.Rn Kinney, Ohio Board of Tax Appeals, Columbus,. -
Personal Communication, March-16, {376. . .
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Arrangements, pp. 195-196. . ¢

N " 1151pid., p. 21. The - Pennsylvania Sewage Facilities
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.
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Erie Erosion Report, 0ctobef .16, 1974. . A

~ 132Great Lakes Basin Comm1531on, State Laws, p.\l96

« \. '

» . 133 g, Straub Monroe County Office : of Preparedness,
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. . , CHAPTER V.
/ . ' ‘
LAKE ERIE HAZARD POLICY EVALUATION .

1]

. t 4
This tlr evaluates
£

hazard pollcy 1n terms of the envrronmental

*

Lake Efie flood and. erosion

A

polltrcal admlnlstratlve and

cr1ter1a spec1f1ed in Chapter-II. These cr1ter1a are applred

to a-wide range of specific polrcres w1th1n the hazard loss

reduction, hazard loss redistribution and do nothrng/publrc
" strategies. ' I "

-

. ' Hazard Loss Reduction-Policy .

¢ . . .

- g

There are . a’ great variety of  options’

. gévernments that aim to teduce hazard losses. These have

I

been\class1f1ed into measures that\ modify the hazard caUSe,

modlfy the hazard and mod1fy the loss potent1al

socio-economic,’

technologrcal 1nformatronal

open to.

»
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Modify the Hazard Cause ’ %
\\-~\ R ) . . -

f}ﬁis\\'caﬁegory~ bf adjustments ’:inbludes weathert

modificéti;;:\ahangelization of the lake, diversions, lake

Tidvel” regulation \\;;E?fnggulation of saﬁq‘ and gravel

\\fnq shoie protection

dreﬁging: beach material remqval..

~
~

~—
~

works. ‘ ’ : , ~ c . o

_Although weather modification has been\\pngptfced |
elsewhere with 1limited success in certain applications, .t

large séale and long term control necessary to minimize'lake

level ~%iuctuation§ or storms is; ﬁot.currestly pracfical.
Similarly, reducing Lake Erie.. éq a narrow navigation
channel ‘ or diverting‘ flow around . the Lake would not be
feasible., ~ . ' A ' : y
Some megsufe of lake ié&el rggulatién for Lake Erie,
however, is'consideggd td,be both technically possible and
economicaliy_feasible. Lake Erie ig already affected to a
minimal degree by que.Superior regulaﬁion, aﬂa~three of the
‘ moré fealist;c proposais of the Inte%nétioﬁal Gféét\Lakes

'Levelﬁfgpard‘&gf evaluéted.in some detail. An evé}ga;ion of .
lake‘1evei&reguiationhisﬂsUmmaﬂized.oﬂ Table 16. ‘ f $\\§$
- The Zﬁﬁrpose_of ';ake levél requlation _is to control. . ’ﬁ

6htf;o§s from the 'G}eat.'Lakes, " through _the " use of ._

engineering works, to'accomplisﬁ certain results, such'as ‘
lower ﬁaximum, levels, higher minimum levels.'or a reduceé;

‘range of stage. Lower maximum -levels can offef some réliéf

frém flood_qﬂd erosion damages., '
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Over the vyears, many regulation schemes for the Lake

Erie . and . the other Great Lakes"haﬁe beeg pFoposed for
nasigatiqn, power, water supply, flooq cd?t%o{; and other
pufposes.- Since 1960, ove;‘30 studieS'have been undertaken
to determine tee feasibility of \fegulatinq one or more ef
the Great Lakes.(l) To date, however; regulation has been

-~

accomplished on only twes of -the lakes., Lake Superior has

. been regulated under the supervision of the& International

e

Lake Superior Board of Control, a board of the International
Joint Commission, since 1921 when a gated dam hwas
constructed across the St. Marys Rlver to cpmpenséte for

b

power diversioqf;/,;Lake Ontario has ‘been regulated :by\the

International St. Lawrence River Board 6f Control: since’

1958, ‘with the completion of control works for the St.

Lawrence Seaway and .power pnbject. -y

The International Joint Commission, established under®

g I

the Boundary Waters Treaty of 1909, approves dams or other

works affectiﬁé the'leve}s and. flows of boundary waters. (2)

While the governments of Canada.and the United States have

not feferred all such works to the International Joint

Commission(3), it is likely thaé any plan of iegulaéion for ,

~

one or more of the Great Lakes. would be referred to this .

international agency,' as were  the proposals for Trake

Superlor and Lake Ontario regulat1on (4)

;ﬁ

Durxng extreme low levels on the. Greét Lakes in the mid

1960's, both governments requested that the, Internatlonal
A

5

: Joint.Commission inves;igate lake levels and suggest what

4
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adtlon mlght be taken-to brlng about a more benef1c1al range

P

of stage!' for domestic  water "supply and sanltatlon,A

navidation, .fish -and- wildlife, .recreation  and

-

;Egnefiaial purposes.(5) The InternationaL-Joiht Qbmbission

-established the International Sreat

r= N

}
1964; and this Board submltted its completed

Comm1ss1on in 1973. . . ‘

o

The Internatlonal Great. Lakes. Levels Board found that a

P4 ~

plan of regulatlon(so—901), which coordLQated the use of

.

existing controls on Superior 4nd Ontario, offered small’net

¢ R 4
IS

benefits at minimal ‘cost.(6) This plan

.for emergency action undertéken by the

Commission to alleviate flooding on.the lower Takes in 1973,

. . _ PR
from Lake Superior

.Beginning February 1, outflow

reduced. (I)A»The Internat10nal Great Lakes Levels Board also o

foupd‘that two plans for the combined regulatlon of Lakes

Superior;,‘Erie and OntarloXSEO-QOl and\ SEO~42P) we

feasible.(8) f These three - plansui_ 50:901,

SEO-42P, are evaluated ih. some detail.(QW ; Plans for

-

»regulatlng Lakes Huron, and Michigan were found to ‘be
infeasible. ; ST ':1 . a - l, A

.Plan'so4901 is est1mated to provxde an average annual

rgfuctlon, in. flood. and ‘.erosion damages on’ Lake Brie of

0

3386, 000- and &

Great Lakes of $2 370 000™ at an-, average 'annual cost of

‘$70 000, " Environmental 1mpacts ate con51dered to be m1nor.

"‘Plan SEO—901 repOrtedly prov1des an average annual reddbtlon

. :_'( , .
’ - M

- 0 “~e ,"*

other

Lakes Levels -Board in ~

report to the -

e
4 .

Seo Y
* was used as a guidé

‘International Joint

wast

$B0- 901 d_"_-

total average annual economic, ~1mpact~on the

v
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’v

1n ‘Brie shorellne hazatd damages of $2 5l3 000

average annual ébonomic -lmpact o

M

$6 351,900

at

-

an

. 4

average

g,.

Q the/ Creatt*

of

and:a total

JQ

Lakesx of

-:u.

si69, 000.

'as.,

NN

.

e St e—e—

¢

e ;ﬁ .
y ""s..-.

-Env1ronmental 1mpacts, however,.are gr ater and 1rrever51ble

2

-5

aﬁnual reductlon 1n

. of $3}509q00ﬂ and a total

“$450 000.

1.\

.
‘

under thlS §1an.

-

wetlands,,are srgnlﬁlcant.,\.

Any.plan\,of regulat

'envrronmental lmpact

.

a7

sl.:
\.

~

W

&~

Env1ronmental 1mpactsh
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S
.
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\
v
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<
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e
~

AN

\\ .

for Lake

.

flood ana erosion damages on Lake Erle

- -,

average”annual econom4c~impaét on

.,-";'~,

partlcharly to

«
-

s

. i
M -

Erle w1ll

:(l/z

. .

Thrs xﬁgact wrll occun bas;cally 1n

V-.v

~s,

tempt to control the level of Lake

N )

Plan.SEO =42P prov1des an estlmated averagea

-

’\

~__\
..

‘—.‘

the Great Lakes, oﬁ $8 796 000 et an avesage .annual‘cost of

have someV-

S

reduted R

ﬁ\:’Erle ~w&ll necessutate‘ﬁ;han es ln. outflows theaugh the
{{% : €;§$é$§§3§ ney <of low floms in the
) ] waterfdml‘hahltat:, Second, .-any
: r nge of stage\of’"Lake Etie inil'

affect the extenﬁ \of wetl¢mds -bord:rang\‘the\Leke. ‘ﬁsome\ﬁf;,,

.. W ,_

;] ,ﬁ\.\
maximum levels ofﬁet the

T,
\

‘!" L)

the f@dhgéd

- 0"

v s

authorrtles 1ndrcate

.\a.‘

‘) . u«‘ A

Y
y

topportunlty to protect marshes fﬁom the Lake W1th dykesuand

.0,- "

other structures 110)

""‘\ N

LA -
‘,,\\

A

.

.

N

$hus, any plan of regulatlon reduging

maxrmum levels would benefrt controlled marshes,‘

f’ -‘~
sugges

1"

ts that

\

'l-

' gommon 1n'West@rn Ohlo along Lake Erle. Other™

however,_

hatural marshes —are dependent

,1-'

\
whlch are

"1/:

resea

Qr?'

e

,,fluctnatlng lake levels,' 1nclud1ng extreme h1gh and low

I8

levels, for the1r éwlstence (11) Most marshes on the north

. Erletshore‘are natutal, rathet'than.controlied.(lz)
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Whlie lake Level feguﬂ t éan “teduce | flood and .
- L h'i- ' .
W y o o D ;
: erosxon damages, 1t shqnld be noted p at smch egulatlon
. ' » . . 7 o N N
_nf* would 11ke1y encourage cont1nued and .even exgended occupance
“ - - ’l’ - A
of hazard ‘lands. f; importantr a2 reductlon 1n ~max1mum .

y,
"s,.' 2"

i el wg;&»not eIlmunate floodlng\and etosion. Storms and

¢ .S )

otheg“meterologxcal dlsturbances will .continué to- raise L

L )\" e d -

leveﬂs far above- any.:eductlons bhat are feasible. This 'is
* ) »'\ ) PR : )
1llusfrated.by the damaglng Aprlk 1966 storm whlch ralsed

-

"the léke leve& at. Toledo to- 575.7 feet, exclusive | of wave

o
) N S . > o

- actlon.n\Tbls level 1s some 5.5 “feet above the mean level

\ i LI o .

Zgyfor Appl{,j11966u‘of 570.2 feet.(13) Assuming that .plans
.‘SO-QQlf"SEO;QOP iéﬁé:ské-ézPixere in operation at that timeng

the mean 1€yl would hage been .570.1, 570.0, and 569.8 feet ..~

S 'iie'resbectﬁvély.tl47w"df short term fluctuation of 5.5 feet

- .
2 o

super1mp05ed on- these -levels still would have resulted in

. h ~

conslderable damage..

«

- "P& : . -
SR The three regulat1on plans seriously -considered by the L
R e s

Internat10na1 Great Lakes Levels Board heve impressive
‘ beneflt—cost ratlos ranglng from 19. S 1 £0_37.6:1, éesed“oo
‘ .a dlscount te of. 7% ovet SQ years., It is instroctive, . ‘ 'j.
howevet} to examine the distribution of benefits.and cos@?f .
'éehefits- in the ;ferm of reduced flood'wahd'erpsion damagee
coqseftote ihe largest.portion of EQtel benefiés qndfyhese

" accrue mainly to American shore’ property owners Adﬂe ﬁo:the ‘ Vs

more ’‘intenSively  developed United: States Great Lakes e/

n SEO-901 and SEO-42P,

-shoreline, ﬁoreover;_ﬁoc"both P

»
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whioh have the greatest effect on wetlands, Canada . loses

more wetland than the'Unlted States.
- Three series of public hearings have been .held on the

'International‘Great Lakes Levels Board study. .An initial set

-

w' - .
of four hearlngs were held in May, 1965, ' Following the

Internatlonal J01nt Commrssron s emergency regulation of

T Lake'Superlor, a further four hearlngs were held - 'in May,
N . i L

1973. A set of 13 hearings here held in ,.October . an

November of 1974 to obtain public comment and reaction éo
the final teport. Transcripts and ‘news coverage of several
6f these most recent )hearings reveal mixed opinion about

lake level regu@ation.(15) Plan SEO-42P, providlng the most

. extensive benefits to shore property intefésts appears tf be
: * . . e or
widely supported by shore property 6wners; municfpaljties

and. pollt1c1ans. Plan SEO—901 I8 part1cu1arly objectionable

p s
to many enVLIonmental groups. . : {
%, ) | -
l
!

Severa? jurisdictionel prohiems assoc1ated wlth 'lake

Level.regulaﬁion should be noted. Flrst, under the terms of

[y

the Boundary .Waters_Treety'of 1909, both governments will
Y '\ : Pt » ‘. " - (i. . ‘ ‘

have to.’agrée to any plan of regulation for the.Grea%'Lakes,
. 2 ot

even if . the governments bypass the International Joint

]
)

Commission. Unilateral " dlteration of levels td~' theV.
— detrinent ~of the other country is 6noj' permitted under
Artlcle III of the’ Treaty. Second, as was 901nted out-duang
" the 1974 hearlngs, Artlcle VIII of the Treaty establlshes
the followlng -order 6} pﬂiorlty inf deallng'wlth boundary
water prohlems:i hses for‘-aonestic'and sanf??ry'purposes;

.
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- uses for navigation; and uses for power and irrigation.

A% med ki sma aaaa

hY

The Treaty does hot appear to give the Commiséion specific

mandate.:to consider shore property interests regarding

a

Do wan v w
5

[ ' - flooding and erosion. 'hlthough' the recent regulat1on study

,: ' ' did consider théﬁ 1nterests, some presentatlons at the
N t

_,4ﬁhear1ngs cr1t1c1zed the Treaty and Commission'for giving

g~

precedence to naviéation and - power intefggts.(lG) The .

popular conviction that high levels are encouraged by

ot governments to satisff navigation and power interests is
- relnforced And third, the Province of Ontarlo presentation

at the hearings raised an-interesting jurisdictional pornt.

- Ontario has suggegted that her admigistrative responsibility
- - for the entire Canadian portion of;the Great Lakes shoreline

entltles her to some representatlon on the Boards of Control

for Lake Superior and thé St. Lawrence River. (17) '

'\ . " Man can induce and  accelerate erosion along  the
N ‘ N = s
P . sroﬁellne in several ways, as outllned 1n Chapter II1I. There:

4

has bee: a débate, for Some tlme, regarding the 1nﬁluence of

et _'offshore commerc1a1 sand and gravel dredglng qg shore

erosion,(18)." The removal of beach material has also been
:w; ‘_ o the'“suhject of some aebate. A most szgn1f1cant human .
ff' S ~ influence on‘erosion, however, is navigation structures and
. shore pfotection works.(19) This ls‘particularly .true.offga ‘
e ‘ jetties and groynes which~traof sediment moving along the. )

shore and . accelerate er051on downdrift, All senior levels

s, -

of government on Lake Erie attempt some regulatlon of shore

) ATa ’protectlon and other coastal _act1y1t1es; ,AgenCLes involved

4 .

B B
- P . . -

- - ] v . v
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include the Canada Ministry of Tr%gspott, U.S. Army.Corps of

Engineers, Onp@rié Ministqy.qf Natural éesodrces, Michigan
Department of Natural Resoutces, Ohio Department of Natural

~ . . . . ..
Réspurces, ' Pennsylvania Department of Environmental

" Resources and New  York - Depagtment of Environmental °

”

" . . . L
. Conservation, The U.S. Army Corps -of Engineers' pérmit

> .

pfogram for activities in navigable waters is evaluated, .in
some detail, as an example of this type- of government

regulation. This eyéguation is summarized on Table 17.

The purpose of Cdrps of Engineers permit program is to

_'regulate' the construction of shore protection works and
.other actfvities such as commercial sand and gravel diédging "
and land filling in Lake Erie and other naiigéble waters. |

' The eBuféalo and- Detioit Distric;é of the Corps of
Enéinears aéminis;gr = this program on . Lake Erie, _

~

Administratively, the . Corps has jurisdiction at. and below

'eievatién .$7é.8 feet on Lake Erie, wﬂich--is thé-‘higbegt
averége monthiy water lévell fér the 1860-1970 period.(20)
Activiti?é -at and ’Bélow"this "elevation require ‘p_ corps
pegmit, regafdless.of lapd or submerged land qwnership.

In applyiné_ for a permit, shoré‘ property owners‘ ané
other appliicants must éuﬁhit de;ailéd descriptions and plans
of the proposed activity.(21) The apblicant_must-ébtain'any
necessary state o}.locél approvals fof the propoéed woék

-

-and, if located within the coastal zone of a state having an

aép;oved coastal zone managenient program, mhst certify that
thé proposed work -complies with that:program. - There-is no
. “\ ’ . ’ .

~
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. ) . ] o Y :
application fee, except for work involving the,éLacement of

o
o

fill material in navigable waters.

~ . A .

This policy can minimize the aesthetic, recreational,

and envifbnmentéﬁ impact, of shore _protection and other work, .
y .
along the Erie shorellﬂe through the careful canideration

of propodsed act1v1t1es. Evaluatlon.of each applicatioﬁ by
> . - \ R
the Corps. is based on a number of factors including.

conservation, economics, environmenteal codcerns,. historic
valees, £ish and Qildlife values, .navigation, recréation,
and water quality.(22) In genera\, no applfcatioe will-be -
accepted unless it |is censidered to be in ghe public

interest. Of .particular -concern in the evaluation of

applications, are the effects of the péoposed activity ton

adjacent properties, wetlands, fish, wildlife and water
quality, among ther considerations., If the Dlstrlct

“

Engineer belleyes that approval of the- appllcatlon ‘may be

A}

*\ . .
justified but that the propeosed activity would ~have a =

-

significant environmental impact! the Corps will.prepgré an
} . ° ’ " -
environmental 1mpact statement under the, National

Environmental Pollcy Act qf 1969 "
In addltlon to these general requirements and criteria,
the Buffalo .District of the_Corpe has a specific pbliey-with ’

respect to applications’ for the ‘construction of groynes.

Th1s pollcy states that "since the detailed- operation and

OVerall effect of groins is not well undersgaﬁp, _extreme

.
’

caution should be - exercised to preglude major downdrift

erosion. At best%§ a ‘preliminary understanding can be

’

‘¢
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& .
obtqlned only after 1nten51ve study of the coastal .processes.

the proposed construction ' area"1T23) The - policy

’.

recommends that®’ groynes not extend ;further than . the three

foot depth and the top should be iny 1 -foot above the

expected high water-lével. Further, 1n1t1a1 f111 should be

placed updrlft of the structure a distance of two times the

P
¢

length of the.groyne. ' _ . . - o

The permit program provides for public input. A public

° ~

all appllcatlons is 1ssued by the Corps and any .

notlce of

-

to the appllcatlon are passed on to

¢

comments or objections

‘the ‘applicaht for reactlon 6r resolutlon. The Dlstplct
Engineer .may hola a publlo meetlng or hea}fng qﬁgfthe‘ig'
2pplida€ion if he feels 1t to be controver51a1 Public,
' notices regarding applications_ for dredglng and Sshore
. N e : >
gcons;ruptioh 'aye seﬁE” to -the °Coi:ps' Coastal Engineerfpg'
'Reseafch Céntet*ih Virgimiq.‘; }‘_ Ce - R a .
. . - , SN . .
A letter 3? ;permissioh,-zather than‘ﬁh permlt, may be
granted by Ehe Cofps :when\work is of a mlnor nitu;e ahd -

.. . A . :
objectlons.and env1ronmenta1 1mpadts 'arexnot_ likely. The
: . - . ) . '“ - S
public

‘notice is omitted when a letter 'Of'PeEg}SSQSP ‘ig
_issued. - K o
-&11 work —‘authorized by. permlts granted . under this

‘program a:e 1nspected by ¢he Corps to, ensure complxance with'

the approved plans.,A . ,'_“ . - a K
while the pollqy ‘leaves much to the.’ diséretion'of‘the:

District Engineers Eegerdﬂhg evaluation qfxthé’%pplicétioﬁs

and’ use of, public input, thé framework exists for a careful
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-

! processes to any extent. The Buffalo .District, Corps of
- PR - e .

-qrofheg, dykes, - breakwaters, rip-rép, gabions and 1and

192

¥

-
-

c® N " ) . -
consideration of activities in. navigable waters. The

‘Buffalo District has issued some 600 permits along the Erie

shoreline since the. 1972 highﬁ_water period.(24) This‘

» .

Gomparés with a total of;over 1,600 .permits issued by the

Ohio Department of -Natural Resources along the Lake Erie .

-

sho}eiine, suggesting - that not ~all shore. protection works

&

constructed ad}ing the recent high water period have the

-
~

14
required Corps of Engineers permit.

., Effective regulation of shore construction"and sand and . .

grivel extraction can have some impact* on alleviating
-ajpelerated erosion due to human interference.in coastal

/

v7mbcesse§~: An opportunit§ is prbvided for government to

- ~ .

ééuggg§t‘ shore .protection works less damaging to édjacent

proﬁertiesf It : would appear, however, that present

..

.government permit procedures- for shore protection works are

- S . -

qgt adeguately enforced ..or do not consider coastal

.

Engineers, program does récognizg' problems inherent in "

groynes. IR
I3 e

- 7

Modify the Hazard . ; ‘i. ’ "-' .

Vatibus .structural and nonstructural adjustments are

v
-

possible.tg modify the hazard in anp‘attempt to reduce flood

s

and erosion damages. Included dmong - the structural ARy

'adjpstments are such ‘'permanent” . measures as §EEWalls,

o

\
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fii;ing. Flood fighting - involves fempotary’ structural

measures such as sand .bagging . and teﬁpofary dykes.
- ) ) . -~ )
Non-structural measures include beach nourishment and the

pyetection of dunes and embankments with vegetation. All of

the\above adjustments can be; used sihgly or in combination,

such as groynes and -beach nour ishment,
A}
~ ’

Government agencies at:all'levelé'ire responsible for

-

the' protection of public property. -Senior. lév?ls of

government have been particularly active in facilitat}hg)the

- -

construction of shore protection works. 'They have protected

their own properties, for example -parks and harbours. In

- .

additien, senior governments provide local governments with
’ : ,:gz ) . y k.‘ b . "-:
financial and other assistance for the construction of; shore

3
oL

protection on. municipal property. As well,  under certain
conditidps, séniok goverfments brovide shore protection for:
privéfe ~Q?opérty,‘ for éxamplé ~ the .Qntario Shoreline
Property . Assistaqce progrém and the ‘Corps 'éf Enéineers

dp%gation Foresight. Both federal governmeﬁts.og the Lake

Q .
Erie shoreline assist property: owners' where federal’

“
»

- navigation works contribute to erosion. ’ . _ -

-
-

In generai,’ structgral attempts to modify the hazard

are costly, not always effective in the lond term, and.often

detrimental to the b;ophyéical ehv.ironment and shoréline

aesthétics.(?iguqés 15,16, }7 and‘ihﬁ, Moreover, structural

adjustments encourage~coqpi?ued‘ otchpance of hazard land
and, ih cases where private,bEOperty is protected, represent
a'sﬁgnificant public subsidy to, shore property owners, many

gt

o » 1, T e
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FIGURE 15 . View of a sheet steel groyne, showing
accumulation of sand on -one side of the structure. "Shqre
protection works such as groynes interfere with sediment .

» , . movement and can accelerate erosion of adjacent shore areas.
£y . T . .

AR , - . ]
FIGURE16 - View of shore p;ote_ctif;n at Pelee, showing an
A.R.D.A. breakwall built in 1973. "This structure was built
without any.consideration for environmental implications,

" including effects on adjacent shoreareas.
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FIGURE 17 View of U.S. Army Corps of Enginéer's "Operation
Foresight" dyking iri Monroe County, Michigan. These structures
hamper recrea;ional‘use.of shorelines.

4

NN : :
FIGURE 18 'View of the Q;ié.shdreliné at' Rondeau, showing
“~recently constructed gabions and the remains of a wooden
seawall and groynes built in 1952 with .federal and provincial

~

funding. ‘ -
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of whom have voluntarily located on.the shoreling to deriye

certain benefits. “Large scale .applications of structural

»

adjustments iﬁva{iably generate  conflict among ~16cal-

.residents} envirbnmentalisﬁs and govérnmént oféicials. »
Six. gdvernment programs’ providing structufai,dshore
protection on the ¢Erie shoreline are evaluated in some
detail. These are the A.R.D.A. Southwestern Ontario Dyking
program, Ontario Shoreline ‘- Property Assistance program,

-

Ontario .Sbecial Emergency Assistance program, Corps of

Engiﬁeets Operation Foresight, Canada Public Works Shore

§ e ST . . . ) s
Erosion Contributions program and® Corps of Engineers

. Presque’Isle ®Beach Qrosion Control program. ,» These programs

4 - . T

represent a significant percent of the total government

1

_ costs incurred. during the 1972-1975 high "~ water period on

‘Lake Erie. Examples of .public nonstructural adjustments-

that modify Ehe hazard are rare on the Erie shoreline. The

-

Corps of Engineers Presgque Isle Beach .Erbsion-'Coptrol

program, which is partially nonstructural in its use of,
-/ ) . T

beach nourlshment, 1s‘évaluatedﬂ

An eyvaluation of the A.R.D.A. Southwestern Ontario

Dyking programp is shown'on Table 18, Thé‘purpose 'bf thiéf

program is to prov1de fxnanc1a1 assxstance to mun1c1pa11t1es

for the constructlon of dykes ~protect1ng' low-lylng

EEN

agr1cu1tura1 land along the- Great Lakes shorelxne.' Underl

¢ -

. this_ progranm, the Canada Department"of Reg1ona1 Economig

Expan51on and the Ontarlo Mlnlstry of Agrlculture and‘Eooé

If -“—

~each contrlbuted 45% of the total cost of .reconstructingl

4 .
e P
r s . B . ™ - .
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I
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’,e~§4%85
dykihg- for_ municigal .agricultural drainageugschemes' &n
ﬁar%fch 'Township,fo Kent' County, and Mersea“ and 'éelée
TanshipsL Esseg@ggunty, fol%owing t@é‘Novembgr 1972 flood.
The municipaﬁitiéé ;ere responéiblé fér Ehe remaining 10% of
total cost; and- appo;tioned tgis " share to "benefitting
private and qulic'lan& owners under the terms of éhe.
Ontario DraipagéﬂAct. . ‘
‘ The 90% federal-provincial 5ubs£dies for shoge
protection totalle§ $3,990,000 in the three municipaiities,
or $1,489,u000 to Harwich'Townsgip, $l;20§,000 to Mersea
Township. and  $1,292,000 to  Pelee Toyn‘ship.(Z'S) The
subsidies per acre of érdgectedﬁ,land were $l,08l; $527 and- -
$162, respecéivelyf inhHarwi;H, Mersea -and.Pelée To&ﬁships.
without .the a.civant'?ge of‘i_;any
benefitaéos# " or *  environmental .  studies. The

k-
These suﬁgadies werge made

-

Federal-Provincial - Rural Develogﬁént' Agreement(A.R.D.A.)

doés require ‘that project _proposals-include. a.listing of:

"the costs, -the benefits, and assessments of the economic:

significance 65 each of - the parts of’' the project”.(26)
= . )

There "is no evidence, howéver, that this waé done -in

conjunction ‘with the A.R.D.A.:f§aithwe8terh-Ontéxio Dyking

e,

o

program. . oL
'« ~ It can be .questioned yhether the Federal-Provingial
g ' e R L. ' ' /
Rural- Development Agreement was an appropriate . funding /
. \ ) , /

veg%cle for ' .the 1973-1974 consq;uctfﬁn of dykes in/.

Southwesteag'Ontario. The Agreement had to be amended to

[

raise the maximun® subsidy. allowable from 66-2/3% to.90§ of_"




- total costs.(27) .

{

£1lo0d protectlon -by dyking

-ellglble for cost sharlng. M

The Agreement was also

A}

and river channel

‘ 199

amended to make

.improvement

oreover, athe actlvrtles of the

Canada Department of . Regional Economic -- Expans1on andsﬁthe

A.R.D.A. admlnlstratron repo

regional economic disparity
Canadians.(28) The Agreement

<,

funding large scale -shore protection works in -

wealthy agricultural area.
this regard, that the Ontari
Food discontinued its A.R.D.

in Southwestern Ontario at

rtedly are

aimed prlmarlly at

and the plight of poorer rural

does not seem appropriate for

a relative}y

It is- ‘interesting to note, in

0 Ministry of Agriculture and

A. drainage

the end of

assistance program

1968

and bega? to

concentrate its efforts ih lower income Eastern Ontario, (29)

The"A{R.D;S. Dyking

progtam was

administered by

municipalities

the

Ontario Drainage

Act.

“This

;property of little. beneflt to them.

gcampaign, did provincial A.R.D.A.

through

.

arrangement was not~particularly su1tab1e for adm1n1ster1ng

a. tﬁi?e scale shore protéctlon program. There 1e//no

N

provision 1n the, Dralnage Act for the purchase of land

<Q

Consequently, an 1n1t1al proposal to compensate 29 cottagers

" Harwich Township for the remoyal of thelrjhouses -to

-

permlt dyke construction 1would have resulted in  the
cottagers retalnlng tltle to the land and paying. taxesson
Moreover, appeal

proceduﬁe§$ under the Act proVed 1nadequate (30) The

‘ cottagers“&nvolved had no effectlve recourse under the under'j

ﬁr .
the Act. "In the Harwrch case, only after .an effect1ve ‘media

officials 1ntervene to

v
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reeuest that the ﬁunicipé@ity find an alternative locatien-
tor the dyke. -
.Perhaps the most™ iﬂportant‘ issues ;urroundingg the .
j A.R.D.A. Dyklnq program 'telete to ,thei. cogt"sharfng

arrangemenE Research on cost sharing for shore .protection
« F- el

suggests that high seﬁior government to local government

~ v

sharing ratios can lead_:to. inefficiencie%:(Bl) It is
possible .that the 90% A.R.D.A. subsidy encouraged
municipalities togadopt a more. hostly .adjustment to -the-

flood and erosion problfem than .they ﬁight _have adopted?i
- :_\
\\

\

s

repairs of existing dYkes q’ght’ﬁiﬁe’;revented floodlng It 3

otherwise. . It is probable, for ® xample, that emergency

ié},&nteresting~to note that $125,000 in emergency dyke
. ' _ / ;

repairs: in Harwich Townghip enabled the drainage, scheme to
. . A “:" N

" survive ﬁajor storms in'the spring o£~1973, more than a yeqr'
before completlon of the costly A. R D, A. Dyking program. , As
well, sagnlflcant dlfferences in the éer acre costs of
p}otéctton,Sl,ZOI- in Harw1ch, §585;in ‘Mersea and $18b'in

Pelee, suggests‘that the'shore \brotectioQ cqnstructedn‘in
. . B - Ve

Harwich Townshbb may been beénhexcessive.
e ol / »
“A second 1ssue relating to the cost shaprng arrangement

St

of'the "A.R.D.A. Dyklng progrﬁﬁ';;; gross 1nequ1t1es that

resulted., ° The cost -shaplng applled only . to municipal
drainage fchemes, esulting in a sitwnation/ were some farmers

in those ‘schemeé'received a subsidy up to $1 081 ‘per acre f

while ad acent farmers received no subsidy at all. These

.
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s t
;

. | . .

farmers in private . schemes ‘incurred heavy costs in

‘protecting their land.(32) S

An ‘evalpétion of- Fhe Qntario’:.sgfreline Property
Assiséance program is summarized on Table i9u This program -
'w“prOQides loans to=~shote properf? owners for thé constructioﬁ
of shore protéction.wdrk§ and repair " of flood or erosion
damaged-buildings. It-is a program.'that aims to modify thé
hazafd”and spread Ehgﬁlos;es, to the extent that prqvinciér\\\\N

L4 T

funds are available at less than . conventional lending rates.
. .

The Shoreline’ Property Assistance program provides a

procedure whereby municipalities. may berrow from the
ad ‘ ¢

» .

> ' province for the’ purpose of making loans - to owners wishing ’
. \ X ot
to rehabilitate and protect their shoreline property as a

result of flooding, erosion .or the action of ice.

. Regulations limit the .amount of money a property ‘owner-can .

borrow up- to 90% of the total . cost.of building. repairs to a,

El

max imum $20;000 and $156.per.shoreiine foot ‘fof-prbtécfion

works, (33) Loans a:é} repéyabie as mﬁnicipal takes over .20 N

years at 8% interest.

To make ' loans available Uifo property * owners, a

. = ) “ S
municipality ‘must first pass a bylaw authorizing borrowing %E
of funds from thé. provihcet The appioval of, _any loén T -
’ . : ' ‘ L. .o - -+
application by a . shore property ownet is . at th iscretion T
'8 . T ‘ N N ks . - - ) :
of. the municipal .council, whose decision 1is findl. The \

L S . ] . i . .
municipality must appoint a competent inspector to. assess {
the. . need and adequacy’ kf the pﬁoposed_ work and its’ ’ ;f
compatibility with adjacent property. - : /o gﬁy
: ) % ' * - . . -

e
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, ”j From the ingeption of this prograh in April, 1953, to

March, 1976, ’only‘8 of 30 \munigipalitieg aaggg the north

Erie shore had approved 1oéns totalliné 5337,200 to property
owners.(34) "An additionai S:mﬁnicipalities had passed’ the ¢
necessary borrowing b}law but had not yef approved loans.
Some 57% of all mgnicipalities had not pasged the borrowing
bylaw to enter the'progiam. Most of thése municipalities
are located. in Elgin and Kent Countie§ where the
predqunant shoreline is —high till bluffs aﬁd not

i ) extensively-developed in cottages or homes. However, some

o4 N
muricipalities with significant - cottage and permanent

. ‘ .
) residential development ° along their shores have been

i - . reluctant to become -involved in the prograﬁ because of

; . . -

potential burden should protective works fail and prdperties
be abandoned. The reluctance of some municipal councils to
become involved- in ‘the program is . reflected in an

p

- unawareness of the program among many shore residents. In .

the Rondeau area, for example, only 9% of the coastél
population was - aware of the Shoreline Property Assistance

g program.(35) . Municipal councils and clerks in some areas

. -

2" . are not ¢ommunicating the availability of loans to potential
users of the program. This lack of knowledge bf the program.,
is‘unfortunéte, as a significant number of shore property

.o - 'owners in the Rondeau area indicated thé need for a loan
- i . » ; - . . o .
program rather than outright grants,(36) The Shoreline

4 . .
. ] Property Assistance program appears to be aimeq at a .

N
* -

‘ : fecognggz? need. - )




<

R

S Tz
.

b

While .the prograh, by providing loans rather . than
grants, has advantages, a q9mberf of problems are associated
with its administration-. One Easic problem concerns - ‘the
municipality's abiiity té appoint a competent inspector, who
in some cases might be a buildinq “inspectog QI‘ road

‘engineer, someone with ~little-expertise in the technical
matﬁérs of shore protection. This problem»cén be ¢ritical,
ag some forms-of shore protection, sucl'as groynes, may héve
a substéntiél impact on .erosion of adjacent propefties.
Fortunately, the Ministry of Natural Resources offers -an

\Extensibn Service program ﬁrobiqing engineering advice on

shore protection for.those who are aware of the program &nd

wish .to use it. As well, groynes and some other shore

2()ﬁ

<

protection works would likely re&ﬁire .a provincial and

possibly a federal- permit and adjagent property .owners

would have an'opportunity to comment on the proposed works .
! .

As previously indicatedj however, evidence suggests‘ that
VO

‘these permitégrograms are not being extensively enforced

-

along the Erie ‘'shoreline.

* Another problem aésocigted with the Shoreline Property

Assistance program is .that it encourages.continued occupance’
. . ]

and protection of hazardous properties. The program does :

not permit relocation or flood proofing of buildings before

they are damaged by flooding or erosion. Relocation has

been allowed under. the §r59ram 6nly once on ' Lake Erie, .and

only after erosion had seriously  undermined the

foundation;sz{s In the Village of 'Erieau, a homeowner was

oy

)




Q)

-

A

refused a ldan to relocate his homé further back on his lot

L N

N K4 ‘ .. : -t
to prevent flood damages.c33) To .be eJlngl% undgr the

[y

Shoreline Property Assistance Drogram, thxs cottager would
first have to suffer £100d damages'before he could . take

action, The program emphasizes after-the-fact ‘repairs
¢ - . .

rather than preventive action.

.
»

'Aﬁ' evaluation of the Ontario Special Eﬁergency

'Assistance progfam is summarized on Table 20. This program,

- te

administered by fhe Ministry of Treasury, FEconomics -and’

Intergovernmental Affairs, assists 'municipalifies along the ~

Great Lakes shorellne with works of an emeréency natbre,

repairing damage t°'¢:§? preventlng Eloodlng or er051on of,

facilities for which theﬁ,municipalities a;e ‘directly

. e

respensible. Ministry guidelines specify the éligib}e.wofks

a municipality can 'quertake, with., a ,80% ' provincial

* grant.(39) These works, include repdirs and -improvements to

<

municipal roads and dykes negcessary because of flooding and

\erpsion, pumping off flood daters from municipal property,
tgmpsrary.flobawcbrofection for mugé?ipal proéerty, é%%sion
protection for roads c(aric‘l works pgzzlding»immediate an§
temporéry.access where road acpeég is eliminated and earl

kepaik is not possible. 2.

-~ ’,

This program prov1des mun1c1paL1t1es aw1th the means to

- ) -

mainta1n~essent1al services during ftimes of crisis due to

Great ‘Lakes flooding and erosion. Thé program has been.used
by, 20 of 30 municipalities along, thé north Erie  shore.

Provincial grants from the program's inception in April 1973
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~ to March 1976 total $1,900,263.(40) dse of the p}ogram has

VT M Sy

L I .

been widespread along the Lake; = with the exception, of Elgin™"

Count§ where°‘humanfencroachment along the highly erodible

biuffs has not been extensiye. - No estimate of the benefits

v
e o e N B

of this program is available, but it is likely that_

T cost-effectiveness varies considerably:among the various
projects. There are no - benefit-cost or environmental

. gdidelines under the program to ensure effectiveness and

>

efficiency.

While the 'prograﬁ is specifically directed to the
maintenance of municipal ‘services and the protection -of
municipai property, it is possible thbt a municipality could

use funds' to protect pr ivate property, which .is not d1rectly

ellglbie. For . example, the Village of 'Erie Beach may

construct 1large groynes alonb 'the‘ shore. By locating ~
. these structuree ~on a number of" road.ende in’ the VLliacé,
the province ‘abSOrbe 80% of the jcost. If the ‘g}oyneé are ~
puilt in front of homes and cottages, the only aseistance-
ava11ab1e would be ioa%s' -under the"outario éhoreline
Property ‘Assistance program. ' It ,ls poss1ble,i tﬁerefore,
"without adequate fnspectlon ana enforcement' of - the iam-
’ guidelines‘under‘ tbe Spec1a1 Emergency A551stance program;
that, publlc funds could be used to protect pplvate property.‘

s

Such a .sxguilon did" materialize - in Colchester South— "«

"Townshlp, where gro nes_’were“focated - on roa5° allowances
: h~",,~nﬂ T than dlrectly in front of prlvate properties. (41) As

well Howard: Townsh1p mlsused over §2, 000 .under 'this program
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by protéc@ingf private agricultpral"lénd.(4é) Program

ghidelineﬁ specify that prévinéiél aﬁproval of grants will
. incorporate a.field evaluation of the works. (43) It is not

known, however; to what extent the guidelines are being

&

“enforced.

“

"The original-guidelines under this program excluded

) erosion control works, specificallf "retaining walls,
groynes and ,break&alls“.(44) The guidelineé were "

1 sub ently modified to include these moré perfha/nen’t works.

'.In this gy,_ the prqvince was able ta contfigute about 57%

- of the total cost of a federal-provincial-municipal

breakwall in Port Burwell, The Ereakwall protects a road
L'_, . that disépﬁegrea éboué 10 yeérS' ago.(45) Thé protection of
about 14 cottagés and homes, however!Aappears to underlie
thefcongirudtion of tlhis $448;000 breakwall. The- Special
Tﬁﬁérge?by Assistance. program apparently. has been used, in

the Port Burwell example, as a convenhient“Teans of funding
N : . é

the 1local share of shore protection of private property

© under the federal éolicy_of cgptribuping to the protection’
i v © of private property suffering pﬁﬁélergted erosion due to a
¥ : - - i ' o - .

federal navigation - structure, _ The federal government
f- contributed about,29% of.the tpfél costs of;the Port Burwell

breakwall under this policy. It is questionable whether the

e

Special Emergency Assistancé program is an apprbpriatg

2 ©

>

vehicle for funding the local share.of this breakwall, given

the program's stated guidelines on eligible costs and its .

;- emphasis on works of an emergency and temporary naturey————

)

. > .
e N -~ . e
. ' .
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.services in highly "hazardous areas. It may -be. mo;e’:

"efficient and effective in the long term -to relocate

‘self-help material-technical assiétance ﬁrogram, the Corps

arranged ‘labour, sometimes on a volunteer basis, to

. . . k)
construct thé

A final issue concerning -this program relatés_ to the

emphasis __placed on the maintenance of .roads and other
A -3 - N .

facilities in"  some areas. Existing .cost sharing
arrangements, however, do not encourage relocation. The

Ontario Ministry of Transportation and Commungéation§ pays

-

50% of the costs of Troad construction and maintenance under
the Public Transportation and Highway Improvement Act.

Relocated roads could be.cdnstructed under this program.
- , . . N
However, the Special Emergency Assistance program provides

an 80% suEsfdy for the maintenance of roads in hazardous :

areas, making this program more attractive.
An evaliation of ~the Ope;ation Foresight program in

Mich@gaﬁ{ Ohio and New York is summarized on Table 21. This

. N —,

U.S. Army Corps of Engineers program provides temporary "
. .

flood control structures to protect private. and public \:
property from Great Lakesﬁflqgéing. The North Central = °

Divison of the Corps iMplementéd Operafion Foresight in
— : ) )
December 1972, following the devastating November

-
.

floods.(46) Operation Féresight consists of* two programs, -

both requiring initiative- from local governments.- Under the

providéd the materials and technical advice necessary for

the construction of temporary dykes. %Logal governments

‘yayfgi. Under the cont7aqt program, the Corps.
- N . B ot

°
+
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designed and paid 100% of thescosts oﬁ construction of shore

bacd

protection, . Both programs .required initiation by local’
. . i i

~

governments,’ who provided a general plan for flood
; ; e -

. / .
protection, ‘rights of way over private property and removal

-of temporar§ structures after the £lood danger had_passed.'

The works were designed to withstand 5 foot waves, .or a 10

v

year storm, and were intended to be removed in about two

years after construction. S

j 2 «®* .
The Corps -undertook projects only where .four criteria
! ) - :

could be meﬁﬁ the value of property protécted was greater
than costs of protection; -the temporary prbtection was
practical from an engineering vfewpoiht; the initiative for

protection came from,the 1lotal government or incorporated

’

public authority; and the protection was for . flooding and

not erosion.k47) -

Operation Fcresight was applied in 16 areas along thé

Erie shoreline inr Michigan, .Ohio and New York principally

AN

. Guring the spring _aﬁa“,summer _ of. 1973. Most of- the

construction in terms of number -of projects and'nﬁgqss was

concentrated- in -the: western’ .basPnof the Lake, along the -

s

Monroe Couﬁpy, Michig;n,'and' ﬁucaé\County, Ohio, shoreline.
Tﬁe potent&al‘for'flooding is greatest in this érea. ‘Total
conétructiop_ éosf fbr the_;6~ project; on Lake Erie was
$11,1§3,115.(4é) Some $1,161,400 in rgpéirs‘wetejngcessary.
For Fhreé of the iafger'.proiects in the highly harzardous.

western basin, Luna Pier, Toledo ‘and_Reno Beach, $19,500,000

-in potential property damagg'reporﬁedly was préﬁénted at a

3

R
"ﬁi‘j&k\? ,):.-..{.




-

cost o(\ $6,d48,000, résultiﬁé in benefit-cost ratio of

e -
.

3.2:1.(49) This assumes, howevéi, that all property would

]

<o

be desé?%yéd in the event of a flopd and that pré-Opera;ion
Foresight pfotection would not be éffqgtive.~ For the only
projéct-constructed in the eastern basin, Van .Bﬁren Point,
New.York, it-was estimatea-thak $46;000 in pqtentiél'damagés
were prevented at an expenditure of $80,700, resulting in a

benefit-cost ratio of 'ohly .6:1. .While no estimate of
. ) /
actual benefits has been made, some of the Operation
P .
Foresight dykes have been cyéaited with ' reducing flood

damages during the March-Apr{1 1973, June 19?3.and Aprili

1974 floods.(50) ) ' - o s

., While it is generally recognized that the Operaéion

Foresight projects have . been reasonably - effective in

*reducing flood damages, a number of problems. are. agsociated

. ¥ with -them. First, many of the ptojects have. required
. maintenance and there. has been some controversy over

<

. % T . .
whether the Corps of Engineers or the local governments
- * - _g;

Should be responsible for repairs.(51) While it is a-Corps

policy to require local interests to main;éin the dykés,-it

is also é\Cdrps polic§ to repéir fedéraimfloodvpohtrol works

.« where these " are threatened with imminent failur%%& In at

¢ / least several cases, local governments have.not made repairs

in the s hope that the Corps’ would step in with emergency ™

repairs, which sometimes have been extensive. At Eastlake,

éa.ohid, ‘for example, subsequent - repairs wése significantly
R 9 oo o .

“*higher than the initial construction cost. The maintenance
<. L ol ..




LY

problem is partially a result of the 5 ;gggt wave design

~

criteria used. Tge.dykes-were'built to last two years, while
"’ lake levels are predicted Qﬁly' 6 months in advance. .Storms

in June 1973 and,Aprii l§74;ifor exampie, were severe enough

tg cause the failu;é of Operdtion Foresight dykes in Monroe
dchigan, and threaten other projects.(52). .

Jecond 'préblem with\thé Operation Foresight -program

its‘acceptability to many. proﬁerty owners and some

local governments. Controversy centred on the local

ot n“’é“ﬁ""‘h‘"m oy 2

government's responsibility under the program for ﬁrovidiﬁg
rights’ of way .and removal of structures after the £1o0d
dange} had paésed. Some local governments did hnot wish to

¢ .

a8 Luna Pier and La Salle- Township in Michigén; were forced

to.ﬂgqgn easehepts\,to allow constfuction of. the dykes on
their.p}operties.iSB)' In the Luna Pier situatien, some 125
propérty 6wnérs had* objected to the Operation Fore§ight

project, mainly for aesthetic and mrecreational access

N &

to remove' the structures after _the flood danger passed ‘and

opposition to .the prpiégt. ‘Other “sources of objection to
. v. » "l .- “g.z,',a‘ N
the dykes included’ the destruction of buildings in the path

operations such as boat rental and fishing‘businessgs.(54)

<

of dyke construction and interference with commercial

_assume such responsibilities. Some of those that did, -such’

to seek court action .to compel .a numbe%jaéf'property owners -

reasons. A court decision requiring.the City of Luna®Pier

to pay property : owners' for any damages incurred in the

construction and removal of dykes; removed much ' of the:

L

o Tk
N iz*\"-nf;’\":‘t?x b
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. *. . « . . .
A\thlrd problem with. the Operation Foresight program
th

duplication, in</;; least one instanqe,' of the.

.

protection. In the Point Place suburb of Toledo, the.

\

$1,7é5,00q Qperation F&resight project was undertaken wﬂile

a previouélg/}ﬁé;%horized $960,000 permanent ' Corps - of

Engineers ‘flood control -project was awaiting funding by

' <
v o
B

Congress.‘ Under the permanent plan, the . City. of Toledo
would pay $46,500 in rights .sf'way costs, and benefitting
property owners would pay $173,000, or about lé%.of the
éotal‘costk with the Corps contributing the_remainder.(SS)
Environmental \impact, bendfit-cost aﬁd detailed
p;e-conﬁtructiéﬁ design studies would be required under the
pe‘tmainent'_f‘lood'~ control projeéct, " unlike the Operatidn
‘ ‘. )

Foresight project. This raises a 'Serious issue with

L -4

temporaiy or emergency flood protection, which may be more

!

_attractive in some ‘cases to local Interests given 'the..

different cost shéring-@rrangements' and’ other requ1rements.

-

\ Conservation interests have, raised ph;s'lssqe e here, in

. . . R S .
onjunction. with emergency ' work by *the Soil Cénservation

Seyrwvice éf the U.S: Deparément of Agriculﬁure.(SG) Without

i

reajonable limits. or criteria on the amount of emergency

. floo control work' that is done, it is conceivable tgak this
-type' work might become a locally 'attréctive.substitute-

for moye. permanent protect1on ‘or other nonstructural

e
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A final problem concerns the difficulty, in some cases,’

‘ ' _ . | o /

Tn distinguishing flooding from erosion problems. This is an

important consideratioen, as the Corps of Engineers//is

authorized to 'protect'prigékg“ properéy from flooding but
not erosion. Some areas along the Erie shore}ine'were not
eligible fér dperafion Foresighti pro;ecgion because of this
requirement. and in ‘other areas. -there wés difficulty

determining eligibility given the often interrelated nature

of flood and qiosion hazards.(57) X ' ;

An evaluation of the Canada Department of ﬁubiic Works

) ' / ) / 0
wShore Erosion . Contributiohs program is summarized on Table

-
22. Under this program, the Department contributes .up to. .
50% .of the total  cpsts of shore protection Worké for®

- property suffering efrosion due to commercial navidgation or

-~

e

federal navigation structures. Affected property. owners
. , . ‘ _ )
must apply to the/Department submitting a plan of proposed-

©

,pfoteétion.(§8) Department engineer then undertakes a
;site iﬁSpgcti6n Eaucénfirm that erosion is oécurring due to-
cohmeréig}ﬁ,naVigation or a federal navigation structure..
Shore protection pgoposed by'the applicang must meet with
Department of Public ﬁorks approval, the abplicaﬁt

undertakes construction and the. Départment reimburses a

i

. . Ay '
portion of the total costs after a ‘final inspection:

Since 1966, when this program. was introduced, "there

A

have bben"71'applications' from property owners along the-

&

north Erie shore.(59) " Some 18 applications have . been

. wapproved;, and grants. of 25% to. 39% of total costs have been
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provided for 15 of thesegﬂgpplications. * All successful

applications. have Qriginated from Port Sténléy and Port
Burwell, where the federal government has admitted liability

. -
for erosion due to navigation -structures. In addition to

zﬁ%?@unicipalities of Port Stanley and.;ort Burwell, there
were ;;?;ffvate property o@ners who received grants. Total -
. | grants disbursed uhdé} this program to the end of 1975
amounted to $166,210.(60) Some $129,472 was granted ‘to the
Village of Port Burwell fgf a quarry stone breakwall, while

the remainder of (fhe grants ranged from $207.to $8,522.
While there are no pro;isions for environﬁ%ntal impact
or benefit-cost studies, tﬁe provision for %ite inspection

by the Department of Public Works_does offer an opportunity

on the most suitable

to provide advice to proj

protection for any particular area. This is done to ensure

iy

that both.puplic-fﬁﬁasland those of the applicant arewspent

een suggested that shore protection

-wisely.{61) ~ It has k

provided undef éhis prég;am has reduced‘ erosion,
partiéu}atiy in Port Stanley. The breakwall at Port BurQeIl
"appears to be effective but has been in only a vyear or
two".(62)

while this program 1is estqglisheé, rather than ad hoé,
‘its application’ is crisis reéponse .in  the, sense that "
applications appear to be motivated, in part, Ly high=1 ake
levels and concdmmiéant increases in erosion.  The paggram'

-

appears inflexible in that ' it provides federa} assistance

a

for shore protection only. As this program has been applied

.
.
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to the Erie shoreline, this program has made no provision

for assistance in buying out endanagered properties or in

relocation.(63) However, the Department of Public Works has -

R e A I
-

used relocation on the St. Lawrence River near Sept-Isle, . s

where several families were relocated as an alternative to

protecting their properties.(64) This suggests that there
may be .scope for use of nonstructural techﬁiques-whe{e these
are-more efficient in the long term.’ é‘ ’ .
An evaluation of the Presque Isle Beach Eroqiép Control
groject is summarized on Table 23. This project involvés an
attemp£ to .control erogsion of Presque Isle State Park
through artificial beach‘nourishment and shorg protection
i works. : h ~ L -
. , In response to ‘high water conditions,‘and\ serious
erosion of the Presque Esle peninsula, the Cémmgnwealth of ) o
) ' .’Peﬁnsylvénia and the 'féderal'government 'throﬁgﬁ the -Army )
. Cor§§ of Engineers entered into a cooperative beach erosion
'control péojgcé. This project, undértakén in 1955 and 1956,
! ’ involved the construction of’ séawalls, ‘bulkheads and ’ 5

* groynes, as well as the p;écemeht of sand fill. A

o . o subsequent agreement in ;260 provided:for beach nourishment
4 . - R
. _ for a period (of 10 years, ending in 1971. A third project

" is currently under consideration, involving the construction

of a partial 'breakWater systém-along the Tength of the
peninsula, i

The persistenteerosion problem at ?re%que Isle appears
i . : "

to be partfally a,;@?ult 'of‘reduceq%}ittbral drfft. Shore
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A . . . -
awpeninsula,= notably_ at Fairport, Ashtabula and Conneaut -

. o~ ’ - ¢
.'protectiqm ~works and harbour works to -the west -of the
. N ' £
Ohio,'trap 904srgn;f;cant portion of the . sedlment in movlon
along Lthe shore.(bS)

‘The 1n1t1a1 1955 56 project involved the constégction“ fe

2‘ - v . FZ *
‘of seawalls‘and groyheglalong the neck of the peninsula and "’
. LN -~ . .. .-

* the placement of 4ﬁ206,000udcbic yards of safd. Total cost
R i . .
was $2,452,269, of which the federal government assumed

.

33-1/3%.(66) éand‘for°the artifiéial beach nourishment was-

excavated from several areas on-the peninsula. The 1953°
S _— b , s
engineeripg report estimated the required annual rate of )

A N . P e

nour ishment at 20,000 cubic yards.(67) ‘Experience\hasﬁshown

that the 1n1t1al prOJect failed badly. The sand used to

nouy ish the'beaches was too flne, havrng an average ‘diameter . u
- “‘ .

.20 mm compared with natural beach sand. diameter of- .35 -
o * B * [ N .

ﬁm.(§8§ As a result, much of the sand was lost offshore. As e
1, sdbsequent sdrveys and reports have shown that the ) .-

requ1red rate{ﬁf nour ishment is in the order ‘of 10 t1mes the

., = . .
"o " . El

orlglnal estxmate. Coastal processes operatxqg in-. the o

Presque Isle ﬁrea have not been well understood; It should N
o . ? "-'. < :

t

be’ stressed however that Corps of Engiheers monitoring and . i

post prOJect evaluatlons ‘have prov1ded valuable 1051ght 1nto ‘ ‘f"
. . A

way the pro;ect failed and how to correct def1C1enc1es. f : - ' f
The second prOJect involved perlodlc beach nourlshment ' )

oﬁtr a ten year perlod endlng 'rn 1971. TotaI cpstfgwas'
$l 903 062, and .the federal Pcontrlbutlon was. iocreased in ;‘ .
. . R ) :

1962 “grom. 33-1/3% to 70%.(69) - Sevetal applications of -
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. N A . . a°
'% ' ?oarsé and broved to be somewhat 4ﬁbre'#succé§$ful in
§ . - ,fmaiﬁtaining\uﬁéaches; however; e ; h?we shown that
:g . - supplies df Suit?bLi~(§ahd }n~£he ;resquérj;;fé\irea~‘é§g~\\kw .
i T, limited.(70) .~ S - T
* By l973§ béagﬁes ;t‘Preque-\Isle'were so depléted th5t
s : . the Corps of Engineers undgrtéokwégérgency:sapd placement to’ .
f ) ?roteft the groynes ‘aﬁd: séawalls built wunder previous
'? 'projects. ~ As well,” the Pennsylvania 5epartment of

Environmental Resources ‘undertook the' construction of shore

: . 1 * -
L o protec;iog\works to“Btevent undermining of roads in ;everal
areas of the Park. In response to a request~from the Sfa;e,

the federal government has authorized a five year extension

P

S - of the coopefative‘project.67l) This[will(»mainly involve
. - - - - . -
- additional placemept of sand. ! ‘

L4

> .
.Local residents have rgpeatedly / requiested ‘a more
- » k“ )

L B 'permangnt’ sqiutionjto the erogsion problem at Presque Isle,

. O, 0 ~
P ® N ,
i . . and Corps 'of Enginters has 6 responded with a review of

- il l

previous . projects and a recommendation for a partial

O eor Y
”

ERR AT

S . ' recurring threats to facilitwes have ‘been cited - as reasons

breakwater * scheme. High annual .maintenance cost$ -and
A . .

-~

,

‘e
R SR

\ oL - for 5. more.permanent solution.(72) 'The .partial breakwater
SIS SO : ¢ o . :

Tl 'S?Stem'\would trap sand in the lee_ of breakwaters and

%

. increase erosion in adjacent ‘areas. . Annual maintenance

would be required  to move any sand from areas of ‘accretion™

-

to areas of erosion. An' ‘important advantdge to this system

g .. is claimed 'in-that it reduces the dépendence om\an extetnal

‘. + " source of beach buildihg .5and. AS well, .the structure would

. 4 . . B N
% . . L. . . : \

PO . -
ol -
v

v N re
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-be about 1000 fegf of fshore and not inte;feré with beach
hfepreation. This part}al bredgkwater sytem,"if adthorized;
is "pxpecged‘to “qo§t aboﬁt ‘%2%,203f000, with tﬁe federal
goveénment 953uming 70% of the costs.(73)

Three broad issuég continué to surround the“&ooperati&g
beach erosion control project at Presque Isle. The first

might be termed social and concerns the need for preserving

“the recreational value of the peninsula. Newspaper coverage

and public résponse at hearings on the project suggests_ that
most local people have strong feelings about the need to

preserve _the State %ark for recreational’ use. Some
3,500,000 people visit the Pé;k annually.(74) 1In light of

¢ - .
strong local pressure for preservation of the  peninsula, a

"do nothing" approach is not 1likely to be- socially.

'acceptable. ' g

IS
-4

‘A second issﬁe‘concerns the économic justification for
magsive .éxpendftdresion beach presetvatﬁ&n. The C}ty of’
Qrie ééﬁi&étes fhe Pa@ﬁgié onth $60,000,000 annuaﬁly to\the
area oeconomy.(75)'quowever, benefit-cost géudies on ‘the‘
existing -and proposéd érojects héve not shown particularly
high ratios of benqéits over costs. The 1960 proﬁec; had an
estimated benefit-éqst ratio of 1;3:1.(f6)_‘The- proposed

partialﬂbréakwaﬁe; is estimated to have a benefit-cost ratio

of - 2.0:1.(77) Given . the ﬁﬁcettainties- associated with

-

benefit-cost “estimations, these ratios are not convincing

evidence of economic justification. - This is’ particularly

<
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/ .- important, as several .other alternatives~ to the partia 4
[ 4 . ) , . . < . ’ ) . . -
*,J‘- breakwater are considerably less expensive. N ‘

. . ) . - ) » ; 7
A final important issue concerns the environmental

impact .of existing .and proposed projects. Previous

: projects, with ‘Eheir ~emphasis ..on artificial ,’ beach : ‘

- nougiéhment, have probably supplied a greater than natural

amount. of sand to the tip of the peninsula, This is an area
P . ’ .
of prime ecological concern, for it is at the tip of the s
- - . '_ - - .
sand spit where ecological processes such as succession can

- be best viewed. This gréatgr than normal availability of

sand has not had a significant impact, other than to

"

accelerate certain processes, Excavation of sand on the

peninsula to supply the required material for beach |
- nourishment has\\had some impact, however, particularly ih £

re@uéing Qstiand habitat. Oge oéilarger borrow areas is‘now

. used as a marina. The most,significant- ecoiogical concern )
. - arises ﬁromithe proposed 'oerﬁénent' protection for Presque

Isle." égme of the .alternatives- suggested, such as 2 fqll.

. i X . . T ' .
breakwater, groyne system, .and sand redirculation system,

o

would effectively reduce_or te;minatg sucgessiohal processes
. . : ¢ . )
at the ¢tip of the peninsula by cutting off the 1littoral
i <& M .
drift to this area.(78) The partial breakwater system would”

presumably allow sufficient .sand to reach she‘ tip theat
. . M . . > . ‘q
‘successional processes would 1likely not be, terminated.

IS

'waéver,'the environmental impact statement on the‘E?oposedl

‘ partial breakwater concludes that 'fthe .rate of sandspit : g;f

formation and.pdssibly dune foiﬁation will. be reduced to an

\
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e

unpredictable lével...if this happens, the écoiogica#
- . R

uniqueness of Presque 1Isle- wdll be ‘lost”.(79) " It “is

imperative that the consequences of any proposed solution be

fully unde;stoodl It has been estimated that Presque Isle.
'has migrated from west to east about 3 miles during the past

600-700 yearsé§80) Preéque Isle'és a highly dynamic system

of beackes, dunes and wetlands. Experience has shown the
weakness of knowledge of coastal processes in this area and

< . -
suggests that any proposed action to reduce erosion must be-

based on adequate information. ' o.

Modify the Loss Potential

1
]

This diverse category of adjuséments includes flood

forecasting and warning, evacuation and other emergency

w—’

measures, flood proofing, relocation, land use”change to
* damage tolerant uses and a variety of regulations including
zoébning, ' subdivision, sanitary and 1_buildihg

regulations.(Figures .19 and 20) , As well, governments can

: e . 3. - . X . . 3
purchase 1land and buildings, determine and disseminate

information on degree of risk and use tax incentives to

o

encourage private measures to réduce JYoss potential or keep

-

-~

land in damage tolefanfvuses.
The U.S.. Debartment of Comﬁerce National Weather.
Service . and Canada Department = of Environment are. ﬁéy

agencies for flo0od ;and severe erosion forecasts on Lake

Erie. An evaluation of Environment Canada'ss Lake Level

S R -

T T
R e

>,

Srdot ity
SO A
. ;&v ti ‘,‘/_‘1_‘,'




FIGURE 19 View of the Erie shorelme .at ‘Port Burwell,
showing the foundation of a cottage that has been relocated.
Relocation and structural set-backs are poss:.ble adjusbnents

,ghoreline erosion.

~

“a

w N x
. e pvos PSP
ﬁr.,L ;srrmm it &
(-]
FIGURE 20 ; ‘View of the marsh boardwalk at- Po:Lnt Pelee,,
Many recreational uses of hazardous shorelines are damadge
‘ tolerant By acquiring hazardous shore areas, governments can
! prova.de recreatmnal access and reduce £flood and erosion
damages.
N
] *- . % ’ )
o . , -
- . - ) L.

-
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-
Advisory aqé\Warning Service is summarized on Table 24. This ’
system attempts to predic@ short terh high lake leQelé én&
disseminate flood warnipgs to appropriate agencles énd shore
p;operty owners. -‘The Lake Level- Adyisory 'and Warning
Service at the fprongo Weather Office fdorecasts=* 6 to 12
hours’ in advance whether levels are likely to exceed the
'EZily average by two Eeetn~a,apoﬁa51e wave.heights are added :
to this Eﬁedicted . wind set-up or seiche "to determine -
potential inundation levels. \
For Lake Erie <forecasts, water level information is

-~

obtained hourly from automatic gauges at Port Colborne and

>

Point‘Peleel Warnings of potentiéﬂ’inundétion levels are
sent by telex to a ﬂumber of agenc1es including the Ontarlo
Ministry of Natural Re§ources in Queen's Park, Fonthill and
Chatham, the Ontario Provinciaﬁ"Poiice peadqﬁarters' in
,JDownsv1ew, . thg - Canada. Centre for Inland. Waters in
Burlington,.. satellite weatheg; offices : in  Xitchener,
.Hamiltbn, London énd Windsor and to Broadcast 'ﬁews, which

disseminates the warnlngs to radlo stations. (81)°
Accurate flood forecastlng and timely warnlngs have the
»
potential of reducing flood damages along the Erie sﬁqgellne
v . - o e

- and elsewhere,  Warnings sometimes provide proﬁerty owners
with an opportunity to undertake. emergency--measures to

protect their property. This 'might }ahge . from simpl§
‘;;moving vgiuébﬁeﬂdgggsessions to flood fighé;néa;roqedures-
su;:gwas sapdbagging.( a numbgr of factors, ho&gyer[
complicate éhg aqéurate fgrecéét;ng and dissemination‘Aof

T

m‘fvﬂ&b l"&wf ot

e,
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‘warnings. First of-all, Lake Erie, a shallow lake with a

long- fetch  and ! northeast-southwest orientation, is, ’

pawpiéuiafiy susceptible to short. term variations fn lagé
lev'e.ls.~ Seiches due to differences in-atﬁospheric pressure
over the sunféce ‘of the lake are particularly difficulé to
pfédict. A second compiicating facﬁor relates to,séasonal
.variations in gthe probability -of sevéfe. storms. November
and March pre‘pagticularly susceptible to severe storms. An
important implication here -is that flooding ‘is most likely
to occur during‘the fall and spring, when seasonal residenté

are not available to take advantage of any flood warning.

For example, few Cottagers were around during* the November

¢ 1

1975 flood in the Long Point-Turkey Point area.(82) .Also-

\ . :
important here is the likelihood of snow, rain or sleét to.

complicate emergency measures or evacuation.

The Lake Level Advisory  and- ‘Warnifg Service was

x )

®

initiated in 'Februaryy 1973, following - the -devastating
November 1972 floods on the lower .Great Léké§. Rriog to

this service, there was no special forecast or warning for

lake levels, other'»thap the 'reguiar wind and ‘weather

[N

forecast.(83) The service likely will be continued.

Although the Atmospheric Environment: Servicé of Environment
: X

Canada, which operates the serﬁicef%gdntadts ‘a number of
agencies, there is no diré%t'.gontaéthwigh the ' news pedia.

" An arrangement (has been made’ with Broadcast News that
--warniﬁgg\\will be transmitted by Broadcast ﬁewszto local
medialmwithoht delay " or fedition of the w§£ging. " No

. T Te

B

Cordrd. v
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N

evaluation of the Lake Level Advisory and Warning Service
has been undertaken, although some information supplied by

the. wWindsor and Essex Emergency Measures Organijzation

*

suggests that the service prov1ded timely ‘and useful

warnihés on at least several occassion.(84) It is also

pqesﬁble to comment on the effectiveness of flood warnings
’ . -

in general. ' . ' ' ////(/

Any warning sSystem basically consists of ,thgegfqarts:

evaluation of the , hazard threat or forecasting;
2 . ,

dissemination of. -the warning; and response to ¢ the

~ 3 ~

warning.(85) A‘<great'variety of aéEnciee~/ahd individgals
.are inéﬁh?s'syetem and a failure in any part of the s?stem

can negate ‘the entire waYniné .system. For the‘wnorﬁh Erie.
shoreline, the first part of the system,‘forecasfing, is the
'régponsibility of anifbpment CanadaJ\ :This agency, along,

with. a variety of other agencies such "as the . Ontario

\ 3

Ministry of Natural Résourkes and the Ontario Provincial

Police are rEsponsible for,ﬁhe 'second part of the system,
dissemination of the ﬂwarninq.' There is .evidence that some

l/;al \agenCLes, sueh as the 'Windsor_ and .Essex County

Emergency Measures Organlzatlon, receive the warnlng, .in-

thls,partlcular’ case, from the Windsor. Weather 0ff1ce;(86)"
It is not at all clear, however, how many. shore property

owners receive the 'warning. . Cottagers  are particularly

difficult to reach. .The third. part of the system; the

¢ .

response, . involves a variety of agenc1es and shore property\
¥4 . ‘ N
owners. Again, there is evidence that\some logal agericies -

e

N
.

TS R
TNy R {r{:@
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effectively use the warning, while it is not clear that many

shore property owners respond to the warnings. .-’

Research elSewhere suggests:that"flood forecasting and-

warning systems can be.hiéhly cost-effegt}ve, that is;
considerable proéerty damage can be. avoided through the use
of timely aaa accurate Qarnings of.impendipg disdsters at
relatively little EOSt for" the Operat}on. of the watninq
systemt.. An .'meortantn-constﬁ%%nt on warning systems,

particularly at the local "ievel, is' that they‘ate used

) -
infrequently.(87) This is of pa tlcular consequence for

‘Lake Erie, where long peribds of r latlvely low lake levels
seem to minimize the “need-fp; ich a system. Another

—

constraint on warning systems s .the behaviour. of

individuals towards warnlnqs "and thé complex social ., and

-

pyscho}ogical —‘factors' that‘ influence ﬁresponse_ or

ﬁpnneébonse td warnzngs. This will p obably'continue-to be
: ) a, S
the. least understoqe part oﬁ‘the warniné.séyetemm There is
. .

-likely " to exist ‘a certain proport1on of the affected

population tﬁat_will igrnore a . warning, *ho matter how tlmely .

»

or dsefpl;-' )
A very important Eategory of - a@jui;ments thch seeklto

kot

'-mddifyf ‘thé 1loss notehtial. are: th

constructlon in hazardous areas. In this respect, Michigan -~

that regulate .
~ .

only Jurlsdlctxon on Lake Erie ‘with am “explicit. -

e AP
-
I

pollcy -of - this type. T o ._u;,_
o, a<BO QValuatlon of the ' Mlehlgan Shorelands Management

‘program is summarized on Table- 25. The Mlchlgan Shorelands
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Protectien and Management Act of 1970 provides: for the

reqgulation f of high, risk. erosion, flood risk and

>,

~~€lVironmental .areas. The Actme requires the Michigan

.Departmenﬁ of Natural Resources to .make stbdies of areas of

high erosion risk, flood risk”and fish and wildlife value.

" These studies must develop guidelines for the negp}atidn‘df

-

_aréas designated under the above three categories._. The

Shorelands program provides for the adoption of zbn%gg an
N~
other regulations “for the use of these designated area

After July 1, 1975, the . Department iS'authorized to ad pt
and‘enf%;ce requlations where local governments fail ¢t

s0.(88)
‘ o / ) } .
i . The shotreldnds to be zoned or regulated unde

'~program include all 1land aldng‘the,Great Lakes in Myéhigan

situated w%thin‘ 1,000 feet . landward of the drdinafy hiéh

—_—

- . /
water mark, 1land between the oxdin?7y high watet mark and .

. the water's edge. and thQ§e.lands, i'respective.pf the 1,000.

-’\

foot boundary, which are- affected by levels of the Great

Lakes. | ' o ‘ : B

In responsé to the Shorelands Act,'ﬁhe .Department of

27
-y A

Natural Resources preoared a plan for Mlch1gan's shorelands,-

outllnxng-ln preleLnarg terms high risk erosion and fish

and wildlife: areas and sugaested guide;ines for tneir.

protectxon and management (89Y) A series of eight public

-

hearlngs were held on. this plan.

. . ‘
Pr1or:to the passageoof the Shorelands Act, the .Sthate

RS

of Mich’jan haé ‘no direct regulatory -power over -shorelands

.
P

&

)

FREX RN 2, IR —
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/ above the ordidégy high water magki The Depgrtment of
/ \ Natgrél Resources jrepogni;$d that most shorélénds were in . ° )
¢ -2 private ownership, and thaé regulaiion.of_ Pfi%fte'PIOéerty' . _

is constrained# by constitutional and statutory }imits.(907
. Y . - . g
They realized it was essential that

-

regulations devéloped

“under the Shorelands program be based on a\éound technical

5

foundation.kgll'

. For -high risk erosion ‘areas designated ° by 'thq

Department,'shoreland usé regulations have been developed,

includipg'a 30 year structural -set-back requirement for new

buildings. The 30 year set-back 1is based on the assumptfak o M

that most mortdages are now for @ .30 year period.(92) No

high risk erésion areas have been’ desiénated to date by the

Cnewbd L T .

i Department on Lake Erie, although Ehe_Deparfment is directed ‘

to consider‘addigioﬁal areas suééesﬁed by 16cal éovernﬁents, ) B )
‘ citizen g?oups, and 6thérs.(93)'o1n,‘this regard,hthe Moéroq_ ) z

= %, . County Planning Commission has identified seve}a% high risk ) j .
grosionrareaé"along Lake Erie~§hich may pe'desigﬁéged. | ?

1

For environmental areas designated by the Department,

-

N R

: ) regulations have been developed restricting, among " dther ,

RUVIL

things, filling or other land or‘édil-alteration, alteration .

of natural drainége, removal of. vegetation and placement of_;
. . 3

°
. .

structures.(94) Two environmental areas, at Point Mouillee

) J " and Erie Marsh, were designated by the Départment, invoiving

a total of 34.3 miles of shoreline of which 10 miles are in

-

private ownership. The Monroe County Planning Commission haé

designateé an additiongl area near the Ciéy of Mohroe.(SS)

? l
. .
B f - u . »
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The Shoreli?ds,Act was amended in 1974 to 1nclude flood
.risk areas, and authorized an englneerlng study to determlne
flood r1sk ‘areas and regulatlons to-prevent flood damage.

Suggested regulatlons ‘include the prohrbltrng of creatlon of -

4 :
new bu11d1ng,§s1tes on land’subjeebqrto 100 year flood

J~e1evat10ns,,the flood proofing of roads and utilities, the
- ) ' 4 ‘—"‘p . . :
_prohibition of on-site " soil aasorption sewage disposal
. _ . . ..
"systems, the -.elevation of building above the 100 year flood

llne and prohlbltron of encroachments into floodways (96)

The Shorelands program provideés extensive procedures by

1which'looalﬂgoye§nments and property owners can appeal area
designatlohs by the Department prNatural Resources, - The

.- Department must notlfy any local: government ‘and affected

- ’—w‘
o

property owners of " high rist' erosion, flood risk or

enV1ronmenta1 area deSLgnatlons. Any property owner or local

ES
- I

government- contestrng a desxgnatlon can’ - require a -public
LR v. . - . - ) ( e .
hearing under ‘a hearing . .officer appointéd ;by the

N . . - . ’ N A i -
Department.(97) After the hearing, the officer submits a

.~ _::*1'» . .
proposal for decision tb' the Naeﬁral Resources Commission

whlch also holds a hearlng ‘on- the matter and” makes a rullng.p

. .
.

This rullng can he appealed through -the _courts, These

procedures ag& attempts to* enSUre thét the police power over

' Eegulat1on q{ prlvate property is not. abused

~

\Zonlng_ prdrnanoes -prepareq ) by local governments

-

respecting high -risk erosion, flood rlsk__or environmental

areas must be"approved by  the Départment . of. Natural

L4 PR

Resohrces., Dlsapprovals cafi . be appealed .at a public,

’]"‘
. iw
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ﬁgériﬁg. If a local government fails to adopt or enforgce
approvéd .zoﬁing ordinances or réﬁﬁlations fﬁ;jrdesignateé
iareas, the Depé?zmeﬁt feduiresithat any new shorelaﬁd ﬁse
within designated areas must have a Department permit.

_Anyone refused a permit can require & public hearing on the

matter,

~

The Sht fgnds Acé is significant in that it extends
State: regulatory power tofpri&ate land above the ordiﬁary
high watef,mark. Land lakeward ‘of the ordinary high water
mar has been under State regulation “for some time. Ehe

Subjerged Lands Act of 1955 defined.the ordinary high water

€

mafk for Lake Erie at a fixed elevation for administative

purposes, This Shorelands Act extends State regulatory

con;rolf to shpreland' landward of this *fiked‘ elevation.
. However, state’ regulation of : high risk erosion and; 
.envirodmgntal areas, uﬁlike fléod rigk areas, relates only
™ to undeveloped,_unplgttéé §hdfe1$nd§‘(98) ﬁigh tisk erosion
“aqd eﬁvironmental ‘area desfgnafions would’ not apply to

already subdivided lots on which buildings had not yet been '

N
erécted. While the pr.ogram unffg}tedly’ has- great
significance to other;shérelands in Michigan,.most of the
Daké Erie shoreline, with the e%ceptisn'of sfateléﬁned parks

"aﬁa game reserves, is exténsiﬁle;'devéléped inlperménépt‘anék
Sgasqnal’ rgsiéential. u§es.‘»‘1£, hqwevéf, . éaaégiona;
: -envirpnﬁehté{ are5§ étg,desidnétgd,"the‘remaining ‘wetlgné

areas currently undeveloped can Ue effectively preserved
- : & . .

under this program. The initiative for recommending such

. v

-

.-
)
R [
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designations will 1likely come from the County Planning
Commission or citizens groups rather than local govetnmeo;s.

.Qver the years, ™ many governmen£ reports., and
investigationg have stressed the importance of iand use

requlation as an aoproprlate adjustment to flood and*er051on

\.

hazards on‘the Erie shoreline. The Select Commlttee of the
Ontario Legislature investigating ' Great Lakes levels
emphasized zoning in its 1Y53 report, as did the 1973 report
of the Inpernatigpal Great"Pakes Levels Board, after its
nine year stoayfof,lake regulation.. Tﬁe recent ;eport of

the Canada-Ontario Great Lakes Shore Damage Survey makes a

similar recommendation. It has only been fecehtly, however,

that governments - actually have ~ made arrangements s to

implement some measure of land use regulation for flood and

-

. 7
erosion bazard»xateas. Act1v1tues under the Natlonal Flood

Insurance proéram, Michigan Shorelands Management progran

-

and the federal Coastal Zone Management Act are examples on
I3
‘ N

"the south Erle shore. Here, tr&ditional lack of state

3

,1mfluence over land use regulation has been an inhibiting

factor. Unfortunately, ‘the currently highly developéd
. \ . -

]

niture of the south shore limits the potential value of

i

requlation somewhat.
X

-On-the north Erie shoréﬁ*—the Province of Ontatlo has

exerc1sed more Lnfluence'oﬁmiocaL planning matters. However,

4

“whlle the Prov1nce has p011c1es on hazard ylands;

~particularly rivéy valleys, a, shorelands policfldoes not
M N * . ’ * ) -y ' . . * ' ' :
exist. Offjcial plan hazard policies, intensification of

N .

i ’ ' . v
e

.
Al .
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Conservation ‘Authority activitiés in shoreline areas and the

Haldimand-Norfolk lakeshore.policy illustrate an increasing

-

local- or regional ‘role.in hazard land regulation on the*

north Erie shore. -
Ao
It is also possible for governments to modify the loss
)

-

potential-by delineatiﬁg and'publié;zinq the degreg of risk
. associated with shoreland development. In this regard, the
’$700,000 Canada—On;a}io GreatkLakqs Shore 'Damage Survey -
provides a base of data on Shore daqages dﬁfiné thg November

1972 to November 1973 period, shore propert§ values, land

P i W or oyt am e T Te

use and ownership, shoreline physiégraphyagnd recession and
-

accession rates. This information can form a base for
. N A -

shoreline management and planning.(99) - The Shore Damage

.Survey includes recommendations for an intensive ‘public-

awareness effor® regarding. hazards:

The U.S. Army Corps of Engineers has- also been active

5

in deliﬁeating hazard lands on .the Erie shoreline. “Recently,

-

the Corps has delineated 100 year flood elevations for the

Great Lakes.(100) This, informatiofi will® be used by the

-

Fedéral Insurance Administration in -its- National Flood- . -
X - . 4

Insurance program. The--Corpsﬁ is ‘currently ngking' on a

comprehensive study of fiood_damages during ‘the recent hiéh _

N

water period on the Great -Lakes which will be completed .in Ry .

1979 .(#101)

Efforts to educate 6 shore property owners and otheré

L

+ about the “nature anqjdegfee of risk associated with flooq_

~and erosion hazards.on'fhé Erie shoreline-may meet with oonly

.

. . -~ ’ . L o \
. s
N ' ’




-
.

e’ , . . .
limisted sucgess. An examination of transcripts of the

~

public heafrngs - held by the International Joint Cpmmiséion

"on its lake level requlation report suggests that many shore

. . . . *

‘property owners do not understand the nature\of floeod and
w- -

erosion hazards, Thosé who presented briefs at the hearings

are undoubtedly among the most interested and concerned

reporf and other,information on the flood and erosion hazard
-probkém. Yet these witnesses repeatedly indicated a failure
to understand the causes of lakgilevel fluctuations on Lake

Erie. They were convinced that these Fluctuations were not
Y 2

natural occurrences, and that governmefits wengﬁgg blame for

the f®ood and erosion problem on TLake Efie.(le) It may be

that many shore residents’ would not be receptive to

information on the nature and degree of risk assoGiated with

.
.

~their properties,

» Hazard Loss Redistribution Policy

K4

"As ‘'well ' as attempting to  reduce hazard losses,

”

governments can pursue a strategi'of- reQistributhé hazard

‘Tosseé, that is, absorbing a portion of ~p}i¢ape costs
incurred due to flood ‘and erc¥ion hazards. Adjustments
whicb seek to rédistribute hazard losses are pubiic d@sésfer
relief, subsidized insurance and ,4ncome and property £ax
w{itg—offél Thése measures do not affect the hazard jtself

¢’ B . ;I“. ' . ’ .'

’

G

O
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k-2 " .
in any way; rather, they attempt to éé%f the burden of hazard
- . ks

: damages on individuals. .

. ' -“_ i - " . .
There are a number of government -programs that.

-

-..redistribute hazard.losses on the Erie shoreline, including -

Post ﬁ?éaster Assi§ancé4 in Ontario and the Small Business

- -

Administration, -Farimeérs  Home  Administration, . Federal e

o . i
Disaster Assistance AdministratTn and National Flood

Insurance programs in the United States. as wef), most

jurisdictions permit property tax assessment reductions and

corporate income tax deductions™ .for .fMood and erosion
damages. The U.S, Internal Revenue Seryice allows similar

deductions from personal taxable income. Two major hazard
Fe) . - . . - . N
loss redistribution programs, the National Flood Insuran?“

program and Small BUsiness Administration loan program, are

.

’

evaluated in some detail.

An evaluation of the National'Flood, Insurance prograﬁ

is summarized on Table;Zé. . Thfé'program}‘ administered b&
'tﬁe Federai InSurance..Administration(F.I.A.) of "the U.s.
Dgpartment;‘qf Housing ang‘Urbqn Devélopmént, reduces ‘ﬁhe

financial burden of flooding and storm induced erosion on

L . w0 s T A,

individuals as well as future Tazard _1losses by reguiring
- . ,,p’ . . - . T

-~ municipalities- to regulate develdpment in hazard areas.

~
- . F .
IS *

The National - Flood Inéﬁranqe prbgraﬁ enables property-
2 . .

owners in communities with Federal Insurance Administration.

idéﬁtified flood or flood related erogionnhéza;ds to acquire

-

insd%apce at affordable rates. To ‘be eligible, a community

« -
aevn

must apply minimum F.I.A.  land use mggu.@tions which are-

e
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. . . x
%re unprotected development in_

o designed 'to discourage fut

) flood or erosion hazard areas. -There are two programs under

. : (.
N the Nat}onél Flood Tnsurance _progrant. (1033} Under ~an ' . -

emergency pt§gr§m,uup to $3§,000 insurance on sSingle Eam;iy

12

dwellings and $10,000 on conténts is avgilable a¥ subsidized .
- rates regardless of = risk. Once a detailéd flood insﬁganc}

stpdy has been gomplefed by the F.I.A., an " additional

X

$35,000 insurance on homes and $10,000 on contents is ’ .

= available to residents at acturial or nonsubsidized rates:
For- any™new construction or substantial improvements in .

identified flood hazard arJas, however, only insurance &

- L3
P . . Y

covérage up to " $70,000 on homes and $20,000 on contents is s ﬁ?

availaple at acturial rates. Rates reflect the degree of, -

'rfgi. Properly flood proofed ‘buildings can-be insured at

considerably les%, than improperly _cdnstructed buildihgs.

‘Insurance under both 'the emergencz and regular programs ‘is

P

\ . available for multifamily: and nonresidential bufléinﬁs as v
N ‘ . . i ) L ) - - ‘\\. .
. . .well, T . : ) : :

To be eligible for flood insurance under the abdve . R
programs, a community must enact minimum. F.I.A. land use - ‘

requlations. If a community with -an™ F:l.A. identified oy 5

special flood hazard fails to enter the program~‘by Jﬁly-l, R T

1575; or . within onéwygar -of idenpificatiép, ho: federal ‘or
. federall?—rélated‘financial assistaﬁé;-cag‘be provided. for
"végﬁstruc;fbﬁ or écqﬁiéftion of buildings.wﬁéhin _the flood 2

e

hazard area.” This includes mortgage loans: from-~ federal

agencies or federally regulated con?;nfional lenders.

-

hadd

{
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Tﬁe ‘Wational Flood Insurance progtam_-has been
critici?aa' on the basis of its migh cost_.amd-bufden ~on
American taxpaxars. In the ‘oasgi ffood insurance has
;enerally not been available b;causa the“otiVate insurance

industry . views flooding' as an uninsurable risk. . Only

. . . M f .
homeowners in.” highly hazardous areas are interested in
coverage. The actuarial premium required would .be

- * '4-..\ s .
p;on{bitive. Under the National Flooqunsurance program, it

has. been necessary to subsidize Rremiums by .about 90%.}174;\\\v~4,i’;\-
.- ) -

Thus most of -the costs Hof the program are borne by “the .

-

taxpaylng publlc. Whl;//£hls may be, a valid criticism of

the program, it should’ be noted ‘that disaster relief and

~-

other forms Of assigtance ‘related ‘to flooding ,are also

@ . ~

burdensome on the general -public.. ‘'The National- Flood
Insurance p?ogram ismintendéd to eventually replace disastetr
rd '}." N -
"relief.(105) This has already happened to some extent along

Lake Erie. a While in efxcess of $12,205, 000 in; claims have
." been. paid tb‘oglicy holders along the Erle shozallne durlnq
-T\\thg\ 1972;1973 hig@ watet period, the amount_.oﬁ federa}
assistahbef granteo insmall Business Administration and

L o .o s . : %
. Farmers Home Administration d;saster loans and grants has ¥

dropped off considerably. thaps;ye disaster relief

?Essiétance was granted for, ‘the fall 1972 ande spnang 1973
\

e
floods, bdt\yery lrttle ass1stance was necessary for later

&

f
floods because most shorellne re51dents were covered‘under

A

*™ the National Egood Insurance program.

T B "?mw,t R P i
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[y

.thle it must _be acknowledgéa thé% the National #locdd

\

‘Insurance program is an expehsive relief measure, it has an

RS A T A A 4

impértant ‘advantage over disaster relief in that it is aimed

' e ' e : o .
at reducing future flood losses by requiring communities to

AN

.ééoptﬁlaﬁd use regulations. As well, the program offers an
épporggnity for hazard land occupants -to contribute through,
thei?iprembums»to their own nrotection and thereby gain a
better understanding of the real c;sés of their continued

"occupanée of hazard lands. -.In this redard, it could .bg
a};u%gq.that the:i§ubsidize§ premiums céuld be raised to
better - réflectgpthe full cbsps involved ;ﬁl hazard 1land
occupance énd to reduce the burden on the @eneral taxpayer.
Subéidizgé ;ates érg currently $0.25 and $0.35 per $100
respectively for ‘building and _ conterits coverage. .

-

~*. homeowner . can insurance his building and contents fof

‘ '$35,060.an¢ $10,000 fespectively for an annual total premium

R
’

of $122.50,(106)

The most important feature of -the National Flood

Insurance program is its-aé}eﬁbt to redub%kfutu;e damages by

.requiring communities to adopt-land use redqulations. To

qualify. for the gmefgency program, a- municipality must

require and review building permits for new construction” and

substantial improvenents. ‘The review must ensure that

buiiding sites are reasonably free from flooding.(107) For

e . . LY . :
flood prone areas, :the municipality must require the proper

- . . ot ' fc.'}'. . .

M . T . . . -
anchoring of structures, use . of damage resistanf
e . ) . ‘ = " L
construction materials and methods, adequate drainage of new

-~

Pl
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subdivisions -and flood proofing of new or replacement

utility' - systemé:(IOS). For  the regular program}

mun1c1pa11t1es-must adopt add1t10nal requlapions to require

all new constrpctlon.gr substant1al lmprovement ‘be located

r

at or abéQe' the 160 year flood elevation.' Communities canp

be expell;d‘from‘the program ‘for‘failufe to enforce minimum

F.I.A. regulations. However, there is no provision in éhe

legisl%fion for monitoring communities fgr complianc; with

the reqdirements. iTo a éentain extent, success of the

program  will - depend on  the good faith  of lécal
»

gpvernments.(lOQ) However, thg:lF.i.A; is 'consideriﬁb

financdial support to states to permit -some monitoring of
., . .

~local- governmgnt enforncement of reg‘ulations.(llO)_ﬂe

%

".?V "n -.
question of monitoring will likely remain a weak area in the

préqram..

During heérings _on the National Flood 'Insgrance
program, there was QZme.cfitkcism of the technical basis, of
the program, spéaif;cally use of the 100 year flood as éhg
basis for Iand use redulationé.(lll) Some recommended a
lesser Standérd; while others sugdésted thati 100 vyear’
eléthions be'detetmined solely on the basi® of historical

. ,}/‘/
data. - However, the F.I.A. decided on 2 looﬂ&year standard

based on both hlstorlcal and hydrological data, arguing that
P

"it was a reasonable compromise between minor floods and the

max imum probable flood.(112) It was also pointed out that

the 100 yéar flood had already ‘been accepted by other

federal agencies and a number of states. Also concerning

™

-

.
e e lhw“vd*\ SR HST
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_ -the” technical basis of the brogrgm, the Flood Disaster

.l

g Protec;}bn Act of 1973 expanded thé_definition of flood to

. 8

include;flood qelated“erosion~alqnq shorelines. ft is this
definition which makes most_a}eas alqng the Erie shorelipe
.eligible for flood insurance. Shoreline "erosion must be
gaused'by “waves or currents ‘of waﬁér exceeding anEicipated

éyclical levels".(113) The flood insurance companies

-

determine whether any particular case of erosion is a result
® of unusual water levels, that 1is, flood rélétgdu Normal or
‘gradual erosion of shorelines is not included in the

program. The F.I.A. is currently drafting land use

£

regulations for use in erosion prone areas.
The National Flood I'nsurance program prov.ides

procedures for appeal of dgcisio%s. For example,. both

individuals and municipalities can ‘éppéél their designation
by the F.I.A. as flood hazard areas. The appeals, however,
must- only be based on technical - grbunds. Siﬁilariy,

individuals can appeai decisions by the iﬁ%uranée'companieg

. as{ﬁ‘to their eligibility for cIéimé 'rgéulting ETBm
flood éeiateé erosion. . : “_‘ -

a fiﬂzl very siénificant aépqct of the ﬁatfbnal Flood

\Insuranéé~pr995§m concerns - a‘proviéion‘by which .thg'F.i.At

s S . .

#

.can ~pu;ch§%é prppét;y *located in -any flood risk area,:

covered by the insurance program, and damégegls@bstantially

beyond repair.(114) Property erchgsed under this provision

can be suBsequently sold, leased ‘of donated to any state pf
. a5 .

local agency agreeing to usSe the property consistent with
o 5 2 N -~ * .

-

< . " .

. *W% !
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sound land - management., This provision may prove uséful in"

!

hélpidg pb ensure an efficient adjustment to hazard. . . .

In Ontario, ' the proviqcfal Flood Damage working. Group

studied the National Flood Inéurance program qo-determine if
a ﬁlood' insurance scheme mighé‘be Feasible fot the Great
Lakes shoreline.(115) The Group noted: the high cost of the

U.S. program and the fact that individuals along the Great

‘Lakes would :only be-interestéd in purchasing insurance

'du}ing periods - of high lake levels, when risks were
° M

greatest, They also noted that in the U.S., policy holders

v s

.along the Great Lakes shoreline are an'insignificadf portiéh

.Qf tqtql policy holders, most of whom would be interested in

-

continuous coverage, The Group concluded. that flood
: ingurance_woula not be ‘feasible for the Ontario Great Lakes

- éhoreline.(llG) Flood insurance, however, might be more
‘feasible on a Canada-wide basis,. where a majority of
‘riverine policy holders would be .interested in cortinuous )

coverage, thereby reducing premiums somewhat,, "In

considering the féasibility of- an insurance scheme. in

. Canada, :the public costs of disastet relief programs must be -

* considered, as insurance should replace disaster -relief. In
Ontario, the costs of the Post Disaster Assistance program
NP i ; ;

have not been excessive, due. in part to #Hhé control Cabinet
) 0 \

has over whether or-.not any particular gjs ey declaration

-~ 1s made. £ have been

cpnéiderable.(llj) -1t muét also, be , Yhat'a major

-~

rationale for the U.S. insuran 4§ to encourage-
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-

local _government adoption of land . use regulations. In

-

Qﬁtério} efforts are already uni?rﬂay to establish efféctive
" .hazard ,poliéies within® municifal  Official. plans.. &nd

federally, the recent Environment Cariada, policy of’ denying \ -
. . k v

T L& -
federal disaster relief for new construction .in identified
’ v ’ = > .4 . . )
flood risk ahgas may . result in reduced losses at
) (Rasmaas e, LIS . .

B

~

considerably less cost than the g.s{ flood insurance

-

program.

An evaluation of Small Business.Administration Physical
Disaster Loan program is summarized on Table “27. This
. ) . = i
program provides loans for the restoration of homes and
£ o4 . - ;

gﬁsinssses,,to predisaster condition, 'damaged. or destroyed

~

‘by d physical disaster, such as flooding or " storm induced,
erbsion.*fThe Small Busines§ Administration(é.B.A.) of the -

U.S. Department of Commerce, which _was established in 1953,

.

developed. a disaster loan program’ to aid businesses and,
homed&néré:affected' by d};a%ters. Thié érogram became thg -
;primary vehiéie 'for admigfétréﬁiéh of-federal 'éisqgter'aid'_s ‘
for the rehabil;ta;fqn of pr{vate property: -

To .be.eligible for disaster loans, an area must -be

~

° declared a disaster area by the administratdr. of ‘the S.B.A.

. %r'by the Presjdent. Normally, loca or state officials -

N i A s
would request a declaration- following a disaster and the

S.B.A., would gnderiaké & damage survey _to determine 'Ehe:

-,

extent "and magnitude qﬁ damage before making a declaration.

N UnQer the terms df the prograqj'a homeowner «an.borrow

. -

up to $50,000 to restore a residghce; $10,000 to

. >
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Mv

remalnder -of the loan repayabéf at 1%.'.ipterest.-P§p«‘

-
- e
.
.
©
i3
©
4
-

. . . . I ‘ 24,9{;

resrdentlal contents, or‘ SSS 000 for both purposes (118)

BuSLnesses are elbplble for a max1mum $500 000 loan. ‘Normal

<

repayment period is 30 _ years. Most property owners,

& .

including cottagers,eﬁesidential tenants, businesses.of any:

«
N . . ¢

LS. -

size, religious, ' charitable or nonprofit- organizations are

~ ® . ~

°eli§ible for S.B.A. disaster loans.{(119). Farmers and other

engaged in agriculture are not eligible for the S.B.A.

program‘but are ellglble for similar‘loans from the Farmers

- -
tration of the Department of Agriculture. Loans
’ k/ . ’
used - to rep?'r or-* replace, extraordlnarllyr

4 4 '
expensive luxury items or recreatlonal items such as boats.

r -~ n

“or travel trallers.‘ ‘A loan can not exceed the actual loss

suffered by -the disaster v1ct1m after dgductxng any

- 3
¥

ass1stance from insurance, the Red Cross, or other

government relief, e - L. - e T AL
T . , . . 2 \ . . . - S
- Until ApriL 20, ‘1973, the S.B.A. program provided for

the. forgiveness of 'up'to $5,000 of each loan, with the

[y

annum.{lZO) _After this date, the-ﬁoréiveness feature was

s

dropped and the 1nterest rate ralsed to 5%.

o

séVeral S.B. A dlsaster declaratlons were issued 'whicﬁ

e,

.

-

. Dur1ng the 1972 1975 high water ,period on Lake Erie,

prov1ded loans and g;ants to property owners along the soutH

Erle shore totall1ng $16 608, 472 (121) An estlmated 85%, or

g < 3

$l4 117, 200,' was’,forglven. - Th1s' represents ﬂaﬁ 51zeab;5

I .

_public subsxdy for flood and erdsion daméges_on the south

¢ 4 . 8 = ‘ o . ]
= . . . . H
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. ‘i;g:
As with other forms of disaster~re1ief, the S.B.A.aiyap

program tends -to promote continued occupance of ha;érd lands

by facilitating - the rehabilitation of property to

_predisaster “condition. . If -a disaster victim voluntarily

. - . ¢ . \
.decides to relocate his building \iollowing a disaster,

S.B.A. assistance will only cover the damage incurred and
. R o Y . - .
not additional costs due to relocation.(lZZ{ - The

iBeff{ciency in disaster. relief programs such as the S:iB.A.

! T g * » . . - ° .
physical disaster loan program is demonstrated dramatically

%

By"the' Estral géach, Michigan,. example. . Many families -in’

o . .

th1s Erle shore&ine village who recelved S.B. A. loans and

grants»follow1ng the November 1972 flood to effect repairs, -

“
v

receibed'S.B.A. funds again- following the March-Apri1}1973

«
@

. - ":“ » M h - ) » 0 i ‘-: .
o “~"floods to repair their earlier repairs, only to have.their
. © ) . . ° 4 . :

~

. repairs destroyed again'in the Juné 1573 flood.(123) This,

. : ) . e,

%

aﬂQJ‘similar cases, squestsa'that longer term efficiency
N i . .- N o "

might - Very well °"be enhanced by sub51d1e5‘ to, encourage .
, D o ot

relobation‘br flood proofihg Certalnly, in some cases, the
-

.

. addltlonal publlc expense 1n1t1ally to encourége_?%lodation

or or loss @f%entlal modlflcatlons would yield 1long --term |

bgneflgs in reduced fgiaance on‘dxsastié assxstqnce.-
- : ‘ - o
T6. “ some -extent, S.B.A . “loan program guﬁdelines do

.

e

enhance thé. eff1c1ency ‘of thds form of d1saster assxstance.

ety

For example, if a dlsaster'v1ct1m cannot %%taln a-building .-

permxt tor restore his property'"at the disaster site, that

Y

is, if " he is forced to relocate, the addltlonal fcosts of
- RS »#;} . d B
relocation may’ 25 eligible fqr S B. A.. a581$tanCe.(124)

o

ot




s,

-

'S.B.A. loans have apparently been used for relocation in

@

Ashtabula County, Ohlo.(lzsh A recent gu1de11ne .requires

that S.B.A. loans to restore property within a spe01al flood

o

hazard area must be covered by federdl flood insurance.(126)

This‘ reduces ;further dependende on .S.B.A. loans, aﬁd

. - . (\ ’ N N

efficiencies possible under the National Flood Insurance
. )

.progrtam,” such as purchase of - damaged property, apply. As

well, revisions to the S.B.A. loan program in 1973 removing

<

the forgiveness features and increasing interest rates
- - M

forces' the disaster victim to realize the full costs of

. * 2. v

“hazard.land occupanceé. This will no doubt éncourage further
. . ’ - ral

-acceptance of the WNational Flood Insurance -program as a

, P . L. ) . >
substitute for disaster relief. Reduced depéndence on .the
Ge -

S.B.A. program following ctherﬁune 1973 and April'1974 Lake

Erie floods suggests that many. shorellne property ozggrs had

purchased flood 1nsurance. .“. - ' i~
{ = Do Nothing-Policy . S .
1 ‘ - “ s s ;
a;A final°broad strategy practiced by all levels of

[

governments on occasion .is to‘do nothing. This involves

..

’bearing _thé Iosses to. public property and | letting“

1ng;¥1duals bear the ;psses on 'private property or undertake
o

I

measures to reduce losses to the1r property. Thus, when a'

w o

-t
‘-government decrdes nottto 1nvoke a dlsaster declaratlon, for

example, 1t effectlvely ig' . dblng noth;ﬁg and lett1ng h

-’

1nd1v1duals real1ze the full ‘costs of hazard‘land occupance.

B

-~

Piama et g

waade




¥ S
- Some researchers have suggested that this strategy can
- . ﬂ

sometimes be the most efficient in terms of -least social ~

. a . -

costs, Burton, Kates and Snead(1969), for example, suggest
. e M .
that the first step towards a comprehensive damage-reduetion
o T g . _ e, ] -
program is to make 1loss bearing respectable. They argue

-that "loss bearing is and will continue to be a minimum cost’

solution for the use of shore-in many areas".(127) They’

further -suggest that individuals should plan for the loss by )
budgeting a reserve fund so* as to spread the effect of a
disaster’oJe?\‘time.‘ Visvader and Burtpn(l974)"claim that

natural hazards are of mUCh less SLgn1flcance in Canada than

the U.S. due to the d1str1but10n of hazards over the North
American continent and the lower population in Canada. This

fact, combined with the less tentral distribution of poner

in Canada, has generally discouraged a'iarge scale federal
. -~ . . . - — il

intervention . in hazards, as ‘hds occurred in -the United:

States. (128) Certalnly, this has been £0 the benefit of the

W

ma]orlty of Canadlan taxpayers. It"iﬁaprobable; then; thae*

loss ‘bearing has been and-cont;npes~¥to~pe'more prevalent in.

Canada., The lack of widespread application.of disaster.

relief on_ the north Erie shorellne supports thls contentlon.

hP
‘While government agencies, 1n.part1cular c1rcumstances,

- .

haVe elected ‘to do nothlng -and leave the burden of hazard

-

adJustment w1th -1n8.v1duals, a totally 'do. nothlng' pollcy

is not poss1b1ez First, many regulatory*act1v1t1es and

-

programs are flrmﬂy entrenched in leglsIatlon, the Corps of '@-

‘a

Engzneers permlt progtam for example. Whlle programs such




program and. the  Ontario

program~are bagically - respohses to crises,. they
hoc. _Legislati;% amendments co’ui"&ld",‘w

these and other prograhs.- Some means 'of reasonable disaster ~

L

‘ %e
[3

Shoreline

Property

-assistance, ‘howevér, is widely accepted’

of course,

ang -

continue. Moreover, the removal of regulations’

o

use, construction of shore protection

activities would exacerbate shorelin
very acceptable. - ‘
7 A reasonable

somewhere between total government

€

works

254
' é; as the. S.B.A. loan programi the National Flood Insurance
Ba\ L H . .o

. Assistance

are not ad

¥terminate

~

likely’ to

over land

and

other

problems and” would be

government policy,.

of

interyention and a total

'do nothip&‘ poiicy. Governments should work towards a long

. “

term ‘'least SOcLal'-cost solution.

to’

shoYeline. hazard

problems.\ ThlS issue wlll be—addressed in further depth in

ot
Chaoter VI

. . ’ LI . “ﬂ"
o . .

- -

Table 28 summar izes: xmpllcatlons of varlous

flood and er051on hazard policies.

~

-

.

-

ThrstTable

- although most pollc1es armed at modiffinguthe

andh,modifying the hazard arei'likelypto'

U ( .
-erosion damages to some

’

extent

and

‘acceptable to shoreline property owners,

v
L

‘hazard cause

Implications of Erie Shoreline Hazard-Policies

.

‘Lake Erie

mrevealsxthat

reduce flood and

course, lies

'aref politically~

they_

have detrlmental lmpacts on the env1ronment

“

cont1nued occupance of ‘hazard 1and

- R

Policfes

are-likely to

and encourage

that

Y :

-3

N

£

E

W

seek'gg
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. . : C o
modify the loss potent%al also reduce hazard damages, but

- Lo . — : .. L
are not detrimental to the environment and do, not encodrage
: . . ~ .

' I ) b . . . -‘--
continued occupance of hazard land. However, these policiés

¥ Py / -. ‘~ '
‘are generally not acceptaBle to shoreline property owners.

Policies aimed at‘redistribdting hazard losses dp’qgf affect
» R - . &
the environment or reduce hazard damages, but do encoyrage

contirfiued occupance of .hazard 1af3- and are acceptable to

shoreline property owners. ~ A do nothing policy has no
effect on'the environmeny or hazard damages and neither

encourages nor discourages rontinued hazard land occupance.

e
- f
However, a do nothing'policy is not acceptable to all hazard

‘land occupants. An important observation that emerges from

this consideration of implications is that policies which

[N
.

are good for the environment and reduce damages -are not

-

a~geherélly acceptable to shoreline property owneré.' This

-

reality of shoreline hazard politics is a major.obstacle to
& . . .
more soc1a11y least’ cost solut1ons to ﬁdoodlng and equion,

tproblems on Lake Erie and elsewhergﬂ_,ﬂz -

Several issueés 1mp1101t,ﬁgn Table 28 . should be
con51dered 1n greater detall These concerﬂggnv1ronmental
impacts of varipus leicies ahdpgpe'bfﬁépt of cost shar1n9~

~

arrangements,

——

Environmental Impacts

L

. Most of the theoretical adjustments to Lake Erie flood

and erosion hazards illustrated in Table 8 that aim to ,

- ,
o




.l | .. 256

modify the hazard cauSe and’ moalfy the hazard are likely to .o
exert detrlmental ‘1mpacts on the env1ronment‘ Thls ‘is
partlcurgéﬁy true of lake level regulat1on,and various shore T

. protectlon works.(129) On both the north and south Erle

Dk A T PPN .
AN

- . ¢+ shores, government arrangements exist for the asgessment of
. environmental impacts. It is instructive to assess the

application of these arrangements to policies undertaken or

.. K
f
.

- considered during the 1972+1975 high water period. &

In. the United States, various federal or-

federally financed . projects. are subject to the Nationa%r

-

Environmental Poliéy Act of 1969. This Act requires - the

project proponént to prepare an’ “enéironmentall impact

3 8

1 statement for submission to the Council on Environmental

) J = - .
Quality. The statements are scrutiﬁized by the Council and

= Jde >

- - the Env1ronmental Protection Agency for, completeness with

respect to’ the intent of the Act, The Exnal decision on the.
M & - : . - .
project, however, rests with the propopent. The thiongl
£ e, -
Environmental Policy Act affected very few flood and érosion

R

N

hE R T

-..hazard policies on the south Erie shore dur1ng the 1972~197b
)perlpd. The gktens;ve Corps ofaEnolneers Operatlon Fore51ght,
. ‘pfogram, ﬁhich'involved the construction of over 40umiles of;“'. o ;‘.
- " temporary shore ,proteotion on’ Lake Er1e, asvan emergency
| : measure, was not”subject'to environ ental assessment (130) -
Cooperatlve géach etosion control-“ rojects and permanent

* ’ lake flooding projects are subject t env1r0nmenta1 review.

A pezmanent lake floodlnq prOJect 'wa cons1dered for Toledo

SARETREGE
R

.

e .

]
% T k = .
during the 1972~1275 per;od but Ope}atlon Fore51ght dykes
i

TR S e
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were constructed instead._ Beach erosﬁon control p?ojeéts
*undertaken in Ashtabula County, Ohio, .and at Presque Isle,

%.‘ . . N . ’ .
Pennsylvan1aﬁ_ were assessed ?or, environmental impacts.

Emergency. protection of existihg federal structures -at

N
- ?
] .

Presque Isle, - also undertaken durlng this period,” was not

subject 'to environmehtal review. A proposal for a éarpial

- . -

» E

breakwater as a ‘permaznent' solution to Presque _;sle's

* » S~ .
erosion problem wé§s subject to National Environmental Policy

. 5 . e
Act provisions afd*a 'draft environmental impact statement

was prepared by.the orps of Engiﬁeers.(l3l) .,The impact

@

statement identified a serious threat to edological
) - ‘
processes on Presques. Isle, if a-proposed partu%%breakyater

is constructed. Permits for activities il navigable waters:

. . 4 . J
are . also subject to environmental assessmenté at the:

v

discretion of the Corps of Engineers. apparently, no
’ = . " S
- permits for shore protection along the south Erie shore

issued during the 1972-1975 hlgh water per1od were assessed

[y

for env1ronmental impacts. (132)
a1l other federal, state, mun1c1pal and prlvate actions

on the flpod and er051on problems on .the south Erie

- .
-

shoreline were not subjected to ‘the 1pr9visions Qf' the

~

> _ ~ .7

.. 'National Eﬂ@ironmentaloPolicy A%t. This includes many miles
. oo N . B ’., ' -~ -
of shore protection constructed by individuals.

On the north Erie ' shore,,:éhe federal ggvernﬁ%nt

-

.

operatidnalized its 'Enyirbhmentafs%Assessment and Review
Pfocess(EﬂA.RIP.)“ early " in v 1974, Fe&eiiff -
federally £inanced‘ and federal regulated activities are

PR - 4 PR A

e A
n\ l}"" uﬁf/.‘\u.dr v *2_%}%;7;&\?%%‘. f

ety N

s

s,u:- @
by




3

reviewed by’ Enyirenment Canada for possible environmental

«effects. This includes permits - for™ ¢ constructlon .in
navigable waters issued by the Ministry‘of Transport under’,

the Navigable Waters Proteckion__Act. .However, applications

Aty [t mrha m e

3 a

for_exeﬁptidns "from permit wﬁich'apply to-all 5ut~maﬁor

works, are not screened by Environment Canada.(133)

Environment Canada did screep' the Navigable #Waters \\ L

Protection Act permit application for the Port Burwell

breakwater constructed under the Canada Department of Public

- -

Works shore érosion contributions program.. Environment

’

Canada Staff had no objections to this. shore protection as
®hey Felt effects would ndt be sigrificant.(134)

The A.R.,D.A. Southwestern.bntario dyking. projects. in
. * A > .
Harwidh, Mersea %nd Pelee Townships were ongoing when

i

Env1ronment Canada’s E.A.R.P. was initiated, and were

-~ .

v exempted from env1rqﬁmental scrutiny.(135)

AN N . .
The Stelco docﬁk\ahd unload’ing facility at Nafiticoke

also required -a Navigable Watets Protection Act permit.
Envi;znment Canada, along w1tﬁ”¥he Ontario Ministries of
EnVLronment and Natural Resdurces, recommended a 900 foot

- -

bridged section in the littoral zone to allow for movement

- of fish and sédiment .in  the nearshefeﬁi// ne. This

-

recommendation was  accepted by -Stelco in 974.(136) ¢, T

R

» . [l . . . ’-
Environment Canada 18 receiving periodic’ updates on "

accretdon-ahd erosion in the area.’g
- . "‘
o Whlle the Port Burwell breakwater and Stelco unload1ng

4

facility received some env1ornmenta1 revxew, most shore

e
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-, . . ) P
protection by 4goveérnment agencies and individual property
. : o ,& »
owners, includLng the massive A.R.D.A. shore protection, was

.

not screened for possible adverse environmental impacts.
- . R 'oe '

Overallf then, environmental impact assessment
procedures had _little effect on’ the Erie  shoreline during .
. /

the 1972-1975 period.. The great ® bulk of shore protection

works, both temporary and permanent, were constructed with
-* - .

» )

&

little or no regard for*the biophysical environment,

aesthetics or recreation. PtopoSed ' lake level regulat?on
. v )

schemes were ass8gsed environmentally. - = - .

N ) \' - . .. gt . "‘
Environmental assessment of flood and erosion™ hazard

- T > -
£licies, however, may imprové, particularly on -the north

Erie shore. . Federal assessment procedures, although

informal-in coméarison to the-National~Environmental Policy

Act, are now fully established and-. hopefully all future

federal activities will be screened for potential adverse ,
environmental impacts. Moreover, Ontario's Environmental
Assessmeéht Act . of 1975 legislated procedures wﬁeneby

‘ . a o

provincial and mun1c1paltagenqges must prepare environmental ¢
AR < o

o~

assessments for ‘cbnsideratibn and approval by .the Minister

of the- Environment. These pfbcedures ﬁpply"to activities .

o

described by regulations as having potential impaéE on the

environment. The Ontario Envirdnmental-gﬁisessmé?t AGt

represents—a $&ignificant departure from' fhe U.S. National

. . . R . . S

Environmental Policy Act in that the 'Minister  .of
- . . .

e . . y . ) .
Environment, not the proponent, exercises final control on

-

whether a projéct will bé undertaken. As well, the Act will.

Q
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- . . & o
eventually apply .to private activities as well as proviricial
[ . . * .
a and municigai/actions. . \ - ) e
¢ a~ - : < -~
L3 e - C
- © ‘ , ] . . . =~ .
Cost Shar}ng-Arrangemeﬁts __— T .

LN ¢ . - o < -~ ¢ . -

Var}ous studies ~ point _to, the impact of senior,
go%ernment cost sharing on the decisions of local interests

. . B . » N A' 5
A _ to adopt. -particular types of  hazard protection,
Loughlin(1970) emohasized that differences in  cost sharing

policies within an §§ency~and among agencies lead to social

. : _ipefficiences and inequit%es.é&B?) In a study specifically

v
\

relating to cost sharing: for shqreline protection,

. - \ . ¢
- - —Marshall(1974) showed that existing cost sharing policies of “a
) . @ ‘ . - ,. T
the Corps of Engineers for shore protectlon do not indhce-l - = @
s . ;local interests to chd%se or03ects that. are eff1c1ent from a’ ° -

¢+ = national vieWQoint.(l38) _Jnstead, local inte@ssts. chodse f ' o
_f. - l. c . . e ~- '~-_~ 3 . -‘,‘ _~ ",' [ = e .
) projects ‘that, while least costly, from'a\' }'viewpoint;' ;e
- v " . -
S, are more -costly -and’ over bullt from a natLon perspectlve. ';-y ‘

-~ &

A
Cost sharlng arrangements for varlous Lake Erle flood .

- ,

. ‘ang# eroston hazard p011c1es are .summarlzed on- Table 293 e
" R ‘e ” - '(.!

‘\Thls Table lllustrates var1ety in the port1on of total costs ' e

hes . . - s
- . - »

absorbed -by sen&or- governments ‘forﬂ diff&t nt’ hazard B
policies.”. ?It'is not dlfflcult to understand 'th‘ locaL" e,
. .‘- va R ~r.\ . . - 5

ffnterests adopt eertarnfadjustments nather han others. ;'
Loy, . . _.\‘. M

l‘

When] sen1or government assistance is' partxcuiapiy hrg
L

-

- Y
. 0

" 1local 1nterests may push for-more ajdz larger prOJects than

Ees
S . they‘:mlght\;f they were payan higherxwportiOn of ‘the-‘
. o ‘e ’ . . A ST ’ )
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s . : cos't,s. . kt.is 'likeli., fo: example, .~'in . the case of the b PRV
Y o . o [N .
i A. R E A dykmg 1n Barwlgh Mersea "and Pelee Townshlps that oy Lo
. . Y [ o R e e
' - meffm;ent" Drotectnon ‘was . bullt 5 ‘Other. forms . of -
L. - LI e LB a . R 3
4 ; e
.o protectxon, for examole,« repalrs and malntenance of ex&stlng —
. : = . N
A § ‘_....‘kaes,; _may’ well have . suf‘fmed. Certarnly, -90_-,% senior
- . ' . . o ~ N :
N R gosie. ment fundlng was'.a sa;ab]re 1nducement “to undertakmg
large ‘scale protectlon.a . ‘Cost sharmg for the Pﬁrt .Burwell
‘é T, " bréakwater may “also have lead' to some 1neff1c‘1ency. ~Thé ‘ "
. e " e M . : 3 @
N \ Y R B Py R - L3 -~
DO V.lllage y_as“ "able to: t:ake aduanta,ge -of ot programa of : A
. - “. . " ) ~ ’ ' .—-—-'—.."\

. aés‘istance, fedegal. Public Works shore rosion contribuj:ions I *

R "4”,o~f. fup .t £o 5.0‘%'ef 'tbtaﬂ 'E:ost.s:".and : Dr&muéi _" p"eé'.i_‘él~ ' ' -.
e -« Emergency As,slstance fundu“«g.. & small pumber of 1.5“9-9‘1}'.%' = o
\ . see;éna‘h res:.denceé- “were pro.teeted' at 'ia ~:co.‘s‘t s to ‘{::h'e‘ . | \j;

) . »\ o mumclpalzi:y of $63, 672 ‘or 14% of total cds;:Ss‘\.che:;’ - 6\.,
NS R alte(hatlvﬁesi such " as .. ll}n,d a‘cq,pxszt;lon 'ot subs’zdlz‘ed N ‘:,
/ rel:t?&ce\tmh may hav_e been ‘mugh smore'\effug: em: fh the long ' ! N
o e d tetm and, le,SS cpstly t«han the $:00 000 breakwater. s -~ -. .$®
: =, T It hae %;een suggesté& tthat c;ost sharmé‘arran*gemeims ( H "§
B - n may afﬁect the .demar;a :for pertxcular adjustments (139) That' \ ‘
' o ‘.' . ‘1s,‘1arqe sehmr gove’wnhtlent ass:.s'tence nay | encourage local ;a?& hf g*«».\;’
‘ e ™, 1ntete5ts to - Fadopt mﬁo\re "of‘l a, ' part1culér~ ecijastment\: B : ‘«
BRI CUE 3, N . b
z C‘learly, dunhg the» 197[ -1975 hlgh ,wat:Jer pencd ) there' was ” « . :’,‘
s ' " h1gh—-d\mand for adjus\tments wl’th .a, . high pe:rcentage of 5;*“1;'"‘ . -f"_ 1-“'
"‘: gevermnent subk‘zdy,} ,There 1; *e;u.dehce,ﬁ for examgle. Pf ..
‘e BT hlghgr denaiid for A*R ncA, dyklhg than was satisfied py thé : ifaf;f
33 4 ' pr_ogriam. Fou'r addltlpnal Essex Copnty munﬁ:ihaht:.es iwanbea ’ f .
‘ . ‘ towéamrft{rtxpate m the A.LR D A. lpr'ogram,, and Hereea- :;:;w‘nshlp ‘ }m -‘ ..
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had expressed an interest- 1q“ addltgonal prOJects, but funds = L=

3 * B

.- . were dlverted to the costlv«Lake St-. C1a1r dyklng (140) SR I

- & < a.
Do S gt is 1mportant “to note . that whlle there 1s var1a8&l1ty . ' (* .
. . . - .
- , in cost sharrqg arrangements for-‘Erle ,shopellne- hazard N
ST . adjust»entsy sen1or governments generally " absorb at. least '
. . . g R -3 , _ ]

. & 7 50% of'\the coZts§" of programs_ that modey the hazard and ) .

- e %8 .
[

. redistribute hazard\Josses. Thys,ia largefpatt of the costs

P N
® o PN -

of these-programs is Borne by the’ wider taxgaying public.

N ! * ¢ . 4 . ! g P -
. . T e A T S o, =T el e & 7 -
08 ’ " * ’ - e S " : ) ) Iy ’ " PN - @ a".‘ v v'.’- v hat LI
‘ . -The Cost§ of*Government Shoreline’Hazard“Poligiks L
e b - e el e wm e < T T
s ¢ ¢ Y A “ N - ¢ ) N “% - . i P
_— . - /VVV."_ o ; T ¢ . \ " - - - R
71t is Qbssihle tq-gﬁfer' a tentative inventory = of “the i
. :f N Cain ¢ ' ) . ;:‘ : - L. .. . ,:‘ o ‘?.
>, N L. . PP AN i _ o - 5
. ' costs of govennmﬁnt oollcres for deal;ng, with flood .and §ﬁa-
. . . e e ‘ ..,,‘ 'c.. .‘,~>‘x}, A‘ ‘:é;?‘ |
. * erosion pazards,on thi Erie shorelune.< rmpgrtant. 1ssues ‘ . % .
. : . e S . - £
here are the nature and” magnrtude of costs and the relatlon:,‘ e TR
S . oo 5, A * . - o o
C T e Bebween damages.rnCUrr d*andxcosts expended Rl B - ) N
o N o ™ T, T T TR
N . T Table 30 llStS ”the costs of yarlous senlor government. e T
.o e ar .\Jﬂ,}, *"w«-,f«"“ : ‘ SY.oo s zu‘
P . programs that,sought.to redUCe or r@*gstrabute hazard losses,l”_ﬁ PRSI
PN j . . . - R = - h‘\ \ . e ﬁfﬂ .‘3 S = ..-. -
: " on the Erle shprelggg dUrlng the 1972 1975 permod It must» BT
. ~ e - ‘e : 3T v ’ \5&_@4&"‘_ “
‘ id K P h . (] \;, P . ,"'- .
A be emphgszzed that the dollﬁr frgures sh0wnmaretconservat1ve - e g
. L . - S “ NV S S DU S
v, = est&mates of theﬁcosts of‘/government reSponse
7 " ¢ ‘ . R N - ~. s « f. iy ‘w
R andﬁ eros1oh‘ on mLake \Enge. , For . many,magen
.A'vm . ‘o Tl e -.,..: o ...4_..::&_*\
e d'fflcult toﬁg"separate costs appIﬁcable ton Lake
{.'»f'i ' - ’nl‘ % "’. * h H"'\ o g ’:;3" - 'ih" T Tew
T . T shoreline hazards ftom thelr totaL.operathgsebudgetsub gon . ,
& & o e G,. v x' . S '=~ S L T 0 MY
. «f e . . S a8 (i S -
- \ ;g.t - .t
‘ example» both federal govermnentS’rpnov1de flood forecas;s,ss‘e%,*;
TS e e .,:4“ . - T . 'm"m T
. L . .. . A . - B b '\“. .". ~ : 1
- and Lssue warn1ngs, a;thouqh~ , ,5g3§frculé*to
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property owners from total weather forecasting ‘and warning

A coéts.‘For costs that are .reasonabfy identifiable with Lake

k Erie hazards, _quantitative estimates are provided in Table -

<

‘ F
30. In other <cases, the nature of costs are - simply -

« ' described wigh no attempt at measurement. It is believed, ]
however, that the costs of structural measures to modif§ the-
. ’ - .
hazard and the costs of redistributing losses are reasonably

»

-complete. -

b
“An examination of Table 30 reveals some striking =
! differences between response to flood and erosion hazard on ~
. . . ,

the north and south Erie shorelines. Most obvious, is the

. considerably larger 'financial commitmenbf to the hagérd-
'_problem on the south shore. This is-due, in part, to thé

- much laRgFr maggipu@e of damageé sustained‘ during . the
1972-1975 high water period.' More signific@ht, hqeref, is
théﬁnature of financiel commitment. Approximately 95% of the
calqéiab&e government expendftures on‘the\north Erie shore -

AN ‘are for méasures to modify the hazard, notably shore -

+ 5 -

protection works. . The A.R.D.A. dyking' ‘program alone

hl <

o, accounts for about 57% of the total federal-gnd provincial

costs listed on Table 30.=Conhversely, the comhitmgggk;to‘

*
v

redistributing losses  is very small, less than 3% of thé

~

. total expenditures. - Disaster relief arrangements for the
' N a L.

north shore exclude cottagers, a,,predominant group of shore
property owners. 4 ) \: ) i ’ . .
. . . Tox - ]
JT\ . On the' south Erie shore, however, some 73% of total . ) 71

=. R, o Ak

a

government expénditures are,for redistributing losses, and
. ’ 2t ]

o . —

’

Gn




‘ E 2 6%

F

only 26% for modifying the hazard. " Clearly, a number of
disaster compensatidn‘pfograms applicable to the south shore
are well established. These include *the Small Business

- Administration and Farmers Home Administration disaster

.

relief program, the Federal Disaster Assistance
- ,Administpgtion program ang.the National Flood Insurance ' »

= programi, Moreover, these programs do not exclude cottagers, °

,

effectively raising the burden on . the general taxpayersﬂ‘

Public assistance for protecting private 'property is not
well- established. " Were this not the case, federal

expenditures on modifying the hazard would have been

congiderably higher. - = g

-

The measurable financial commitment to modifying the

hazard cause and modifying the loss poteptial s -
: . ' s DR
insignificant 1ih comparison to other costs. However,* it..

must be noted that the costs of administering land . use

“

regulations and other -loss potéﬁ?falt'modificatjon poiicieg'
. - - "\.\ - - .

have not been estimated. Some cost information™ts_available

on hazard mapping and coastal zone management,
-] ) . .
Also significant are differenceS in .the financial
commitment of various levels &f- government on the north and °
. . N Ve

" south Erie shorelines, on’ the north Erie shore, the ~ .
.. N s :

province iS'most}commiﬁted to Erie hazatd problems, with 67%

of the total costs, while thée federal govérnment, absorbed’

: ol -
about 33% On the south' Erie shore, the federal government

[] ¢ ’

dominates with about 97% of total measurable costs; compared.

. -

v

with about 3% by the four . states involved;"Thisi?eflects a -

.

.
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H

well established federal commitment to natural °~ hazards in

the United States, particularly for disaster relief, while'

" no municipal costs are estimated for the south shore, these
are likely -to be relatively insignificant as the Federal
Disaster Assistance Administration 'absorbs some municipal

\~\\ Table 31 provide$ additional W comparisons of govérnme;t\

LT . costs.
) response'tb flood and erosion hazards on the Erieq%E;reline.
Both hazard damages and government assistance per éﬁoreline
mile during the 1972-1975 high water period are considerably -

higher on the south shore. Damage amounts to $250,0§D and . .

$16,000 per -mile‘~réépectively for the south and north i

shores, Government assisfé;ce amounts to $l403000 and

518;000 per mile'réspectively on the south and north shores:

~ . While these figures are crude estimates, it is probab;é that
governﬁent assistance_qn -the north Erie shore exceeded the : -
actual value of flood and erosion damages sustained during .'-
the }972-1975 pgriod; ‘This is largely'd&e‘ to the "costly
A.R.D.A. dyking program.  Indeed, extluding the A.B.b.A. . .

‘ ' assistance, gover:Rent assigtahee-as a percentage of daméges.

are roughly equal on the north and south shores, 51% and 56%

respectively. . ' g _ , e

o Per mile‘ costs of mpdifying . the hazard gnﬁ

-

. redistributing hazard 1losses reveal . some interesting -
. . . . ' et

comparisons. The per mile costs of modifying the hazard, - LB
.primarily shore prdtection works, are $17,000 and. $37,000 §

respectively foﬂ the .north and south shores. . However, per
’ n s «
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mile costs of redistributing hazard losses are $400 and

$102,000 respectively for the north and south shores.

- Again,~ this _reflects the existence of well established

federal disaster relief programs in the United States.
F : . o :
L ) From information available, it is obvious that
,considerably more emphasis has been placed on redistrfbutiq% -

hazard losses on the south Erie shore, and reducing hazard .

" losses on the north shore by means of shore protection
\
works. While the commitment to construction works on the

north shore holds promise of some reduction in future hazard

*

damages, both modifying the hazard and redistributing hazard ,

-
-

losses promoée contipued and even further occupaﬁEe~—of
. b
hazard lands at the expensiYe of general taxpayer and the

relative neglect of alternative adjustments, for example, .
. policies aimed at modifying the loss potential. -

Table 31 shows that ’‘total government assistance to

[
’

v . private shore property owners as a percentage of total

& - - =
losses to those proper{y owners on both the north and south
=, . N
Erie shores was substamtial, 79% and 60% respectively. This

.

) includes all government assistance to private property .~

~

]
H
i
g- o owners, for:'‘construction of shore protectiom works and
1

public relief. Public disaster assistance to \private

°

property owners as a percentage of total losses to those

property owners on the north and south Erie shores was ‘quite

A .

. dissimilar, 3% and 45% respectively. Governmeénts on both
I3 . -3 ; X
A the north and_south Erie 'shores are subsidizing property
_"-s‘ . . B » K < ' .
e - owners to a consjiderable extent. This raises an'important

~ . . -
. .. ‘e r
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equity issue., Many property owners htve voluntarily located

alon§ the Erie shoreline to derive ‘ecréationahﬂﬁand other

benefkts from a coastal location. Moreover, many of thesz

- property owners _.are willing to oontiﬁne to occupy hazardous
. shore areés_in sQite of damages suFfered.(l4l) While a
coastal location is “necessary for some activities,
industry, @ power generation and navigation,n it 1is not'

. essential for residential uses. Yet,i the wider taxpaying
“ .
public 1is paying a portion of the «costs ., of these

non-essential shore uses and appanenﬁlﬂideriving relatively
little benefit, -It—might even be argued\that in areas such
as theé" "Niagara and Halidmand~ Norfoik Regions, where

cottaglng is extensive along the Erle shdrelxne, the general
1
pubch *®peurs an additional cost ijn - rednced public

recreational access o to the shoreline}(142) A strong

.

argument, thérefore, can. be ' made _for Trequiring: shore

- . e

properly o%ners to pay; the costs .*aff their hazardous
- locations- in proportion to ratic of -private _to public

~ benefits.(143) Thus,' wheré qhe public derives 1little

W
,\

benefxt from protectlng a coastal land‘use; there 'should be

-

. "lltgle pubILC'subsidy. Conversely, where the pubiic derive

~

great beneflt from protectlng a coastal land Wse, regardless

o of whether  that use‘is public or prlvate a case can be made

. ‘e . -

for gnegter publ1c sub51dy.

- ® “
-~

e 5,s<‘;Tabfe 31 " also provides a more aétailed breakdown Of

damages and government a551stance on the Er1e shqreliné by

. <

"oountigs ér groups -of éountles. ~This Table reveals a

1
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general  west to east dgpline in damages and. government
assistance, reflecting ~the greater hazard potential at the L e
Qestern end 6f the Lake. This Table also suggests that. T
govezngent assistance is not well distributed in relation to
damages Per mile assistance 1is con51derably higher in
Essex .and Kent“Countiés, for example, due largely to the
‘massiv; A.R;D.A. Rrogram. Similarly, in“Elgin County, -Port
Burwell received heavy subsidies for shore protection from
the Canada Department of Public Works and the OnFarié
Ministry of ‘ Tfeasury, Economics and Intergovernmental
Affairs. As well, governméﬁt assistance per mile is higher
_than per mile. damages in. Erie County, Pennsylvania, due to
the massive federal and state aid for erosion control at
Presque Isle State Park. |

4

. A more detailed -analysis for selected areas reveals
even more dramatic disparities in assistance as a percentage’if -
of damages, For examﬁle, Pelee Township 739%, Norfolk and

, . F) -
‘Delhi Townships, 54%. On the south Erie shore,. with the

. 9 - $
exception of the Presque Isle area, there does not appear to . p—
- "
be significant variations ., in relation to damages. This is - -

¢

due, 1in part, .to the greater use of nondiscriminatory
d@saster relief programs, with "a close relation between

damages and aid granted. On the north Erie shore, however,” .
.the predominant form . of assistance is aid for construction : . E

PN ) “ .

of protection works and this aid has been administered on a.

much more ad hoc basis. Thus, in municipalities . such as

- Pelee, Harwich and Mersea Townships “and the Village of Port .
e - [ & * ‘ > . ‘ - »
L . . > . . R N
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Burwell, relatively few individuals\ are benefitting from .

massive government assistance for shore protection works.

]

{
N

l, -

* Conclusions

a

.
©

“The evidence presehted- in this Chapter suggests the

_.following conclusions about Lake FErie flood and erosion

B

hazard policy:

First, policies that aim to modify the hazard -cause and
3 t
modify the hazard address the biophysical component of the
¢ .
natural hazard system. Thus, structural’policies such as

lake 1level regulation and shore protection works have
- L

impor tant environmental implications, These policies are

-

costly and are of highly' variable effectiveness in reducing

flood and erosion hazard losses. As well, they encourage

continued and even further occupance of hazard lands. These

factors combine to reduce tWe economic efficiency of these

» .

types of adjustments. Because of the recurring nature of

Erie shoreline hazards, shore protection works require
continual maintenance and reconstruction and are often not

the 1long- term., Moreover, cost sharing

arrangements can encourage further inefficiency. These
peolicies, however, are widely accepted by shore property-
owners and represent an expedient, response for governments

éurihg‘times of crisis. They account for 95% and 26% of
~ [4 . t

. , ooy

total measurable government hazard expenditures on- the ‘north

I

and south Erie shores, Tespectiveiy, during the 1972-1975
% . :
.\',.‘-.
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high water perioé, when some $6,485,000 and $15,284,000 were

rasd

committed by goverdments on the north and south shores.
-«

Jurrsdictioq?l and other problems have rendered application
<«0f these ® policies iﬁequi&éble. In the United States, for

example, the government can subsidize flood protection i

privaéé.land but not erosion ,protection. On the north Erie

shore, only farmers in municipal drainage schemes rece%ved
. assistance under the A.R.D.A.QDykjné program.

. These structural policfes‘require detailed knowledgé 6f

coastal processes, something which is seldom available.

——

This accounts for inefficiency in some cases, where costly

shore proteétion works fail. ,Coastal processes are highly °

<

.

variable and complex; erosion and accretion can occur within
hundreds of feet along a2 shoreline. Structural measures to
médifx the hazafd cause and modffy the drazard seek _to
inérgdse‘ the’ iﬁteraction& between human and biophysical

proceéses that constitute the hazard, that is, to confront

‘. nature: The vrecurring nature of Great Lakes flood and
erdsion.~hazards, however, means that a continued, .costly
e . . .
com@itmént . is necessary with this structural approach to
-~ N ?’ ° - - i
haz¥ids. = : .
nesfts.

.- Second, policies aimed at modifying thé loss potential

v

address. the human @bmbpnent‘of the natural hazard system.

.:,"" :
These policies can be more efficient and effective than the
foregoing in reducing hazard losses. They seek to reduce,
- rather than increase, the interaction between human and

biophysical ‘processes. For example, land use regulation

——
i
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mlght \exclude human occupance tn hlghly hazardous .areas.
. or a flood prooflng pollcy mlqht alléw, 1n hazardous areas,

-
! A3 '

. ‘ development that. 1s _haza{d\ tolerant in 1ts— degﬁgn. By .

N

” - o a < ‘_.:-'
reducing the 1nteract10n oEZ;EEh\ehuman and brophy51ca1 .

- e, ~ __u

1Y - - -

proces§es, these p011c1es create an opportunu for greaté€r

-

a-efflclency in reduc1ng‘futu1e hazard losses.
% . - ) p
’ 4 « — .. .

Unfortunately, pollcre5<a fied’ ag, modifying the loss

poten'ial‘ are  not’ generaliy .*acoeptablé._to shoreline

-~y

r, .. ~ = .¥ P * : -
occupants. , Zoning and othez regulations}_aref viewed as

o,

3 - -

- infringements _on:private property rlghts.- There has~ “been .
. ; - , ! e -

R -~ little emphasis ohrmodifying thef loss potent}al;pn the Lake - o

'
pe

Erie shoreline, although' interestfvtﬁ..this approach is .
increasing. . - oo R

- ’ Tﬁf?d, poliéies aimed at redlstrlbutlng hazard losseS'

¢ v

LA g

3
\

;5}.

- do 'noS?address dlrectly elther"the human or blophy51ca} A

processes invblved in natural hazards. .Theseﬂip011C1es - -
: . : 1 . . - =k

' . : & . . S <. e . ’ -
: . Simply reducerthe financial'. burdéen oq individuals suffering T
hazard losses. Because these policies do shot attémpt - tor el

!

-~

reduce hazard losses, they can be very ineffioient'as' a o

response to recurring hazards, such as flooding and erosion . K

. ; on the Lake Erie shoreline. In Estral ‘Beachchichigaﬁ, for

-

‘. - . v > 14 Y ¢
+ 1

N example, residents received disaster relief ‘three times’ ' :

.during a one year period to effect repairs to their earlier

repairs. Hazard 1loss redistribution - policies are. very - . g'

) acceptable to hazard land occupants, .and permit their

continued existehce in hazardous shoréline areas. Disaster

"relief has been stressed on the south Erie shore, where

. . .
[ « \ * . ~
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*.:water perrod xalsaster rellef under establlshed Unlted

['states federal prégrams.’js zreasonébly‘ eau1tab1e, w;tﬁ'

e T “?. * ..
durlng the 1972~ 1975 high water- 'p}?rod . S S
_ R _ oL T . ey
Fifth, ‘many iproblems’congernipg pargicularx policiesw' .. .
: have.been discussed in this Chapfer. ‘In generalw pol1c¢es° NI

.‘. &K

: not allow.or encourage relocat;onaor flood proofrnb i‘Many’ .

. ¢."’ -'l. e, .’
government expenditures 'ofmsAZ 602 000 ‘constituted 73% of,

total government hazard a551stance durﬂpg the 19.72- f§75 hlgh .

- -

3

1 v . Ry , . - . ‘ 5 "
seasonal ‘as well as ‘permanent residentS'.éligible' or

- .

assistance, DiSaéEer rellef was not cstressed as a response .

<
%o flooding and eroslohpkon Ehe nor th Erle shore and ‘the :
T ) o B
public subsidy fo thls@type”ioffagjustment’”ﬁaslrela%zVely' -

] ”:'_ \ l’ . r 3 A -
1h51gn151cant /; et A X -

- B .

Fourth, a do nothlng pollcy is not acceptabie to shore

' v -

property owners,’yet, xhlslapproach to hazardswcmay-be a

sociéily leas&;sost" solution in some cases. : Prov1nc1a1
LY . . o .

dlsaster relief "costs, for example, -would ' hage be%ﬁﬂ

considerably higheri if the Ontar1o Cablnet had de51gnated
: ) . ° -.‘;‘ N . DT
disaster- areas .in ,addition -to _ Pssex and Kent Countles. &, o~

ThUS, the burden on the Ontar1o§ttaxpayer was reduced by the

do nothlng response to other requests for dxsaster rellef ’

; -

-
Y ,_ .,

lack flexibility. Dlsaster re11ef programs, for example, do .

- .
3 . * .
k4

pol1c1es lack prov151on forJ land acqu1stron. These ’ré ’ .

1mportant conslderat1d\s, as subsxdlzedxrelocatlon, élo d§- -

0
e U

brooflng or publlc land acqulsltlon offer opportunﬁt1es for.
. ’ - e’
reduclng almost certaln future’ damages and/'lncreasLng“l-_

efflqaency The Natzonal Flood InSurance prograﬁ has such a‘
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. ) érovision and other programs_SHSGTH\\as\xgll;\\At tRe same__ |

. : . " e s - . R,
time, some policies lack guidelines to//égigne efficiency,

— ' ’
—— —

equity and effectiveness. The 0% Senior government

\

) A.R.D.A. assistance to municipalities was eésential}y a gift

) of funds with few guidelines aﬁpqﬁhed'to influence mJ;TbiQal

~ <

. ) - X . .
-use of the funds. For example, municipalities were not

-~ -

required to consider whether the benefits of their projec%s. -

~

were greater than, the costs. : \

And sixth, :government response to the 1972-1975 kbigh
. - ST

water crisis was costly. Public subsidy to private property. -
\ . . —

owners was estimated to be $4,425,000 and $49,969,000 on the .

north and south Erie shores, respec?ively.' This represents | g )

- T N

subsidies of 79% and 60% of total p}ivate property damages,

respectively. Yet, in few cases does the general public

N
.- N N

-, appear to receive recreational or other benefits. Here, an ~
‘approach that seeks to modify ‘the ioss potential offers
}_ advantages. Land usé regulgtion reduces the burden. on the
X .
- general taxpayer. Public 1land ' acquisition can provide
'pubiic reépegtional areas which, near urban céntres, may be
particularly valuable. Other publie‘benefits from land use

~ ¢ -

- regulation, relocation or land acquisition include savings

in the provision of sewer and water services for expensivé

- . N .
L S to service linear shore development. Under the Great Lakes

o~

" Water Qualify Agreemeht, tconside?able funds are being -

e

expénded to service shore areas along the Great Lakes.

.
~o VoA ‘

A T

Policies that attempt to redude hazard losses. by -

E]

oA : 5
modifying the 532@{?: speci#fically shore protection, may be . §
) - - ' E

-

- - ey
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justified for some shoreline ar’eas where laﬁa% use is
pa1t1cularly necessary or valuable and only after

undertaklng benef1t cost and environmeht impqct studies.

. However, mb\e empha51s should " be placed ‘on measu1es that
modify the loss DotentI”T“’ D1saster re11ef by itself, is™
generélly an inefficient approaph to recurring Lake Erie

* flood and erosion problems. ~ ) .

~

This suggests the need to Nnvestigate means of reducing

2
~ losses ang; ultimately, government hazard assistance.
¥

.
.

-

s




NOTES

~

1s.6. DeCoOke,' "Great Lake Regulation™, in
Proceedings of the 11lth Conference on Great Lakes Resealch
(Ann Arbor: - International Association for Great Lakes
Research, 1968), p. 631/ )

,2Internationél Joint Commission, -Rules of
‘Procedures and Text of “freaty , (Ottaws and Washington, D.C.:
International Joint Commission, 1963), p. 14.

e 35.c. Déy; “Intezﬁational~Management 6f .the Great
- Lakes~-St., Lawience Rasin", Watei Resources Bulletin, 8, No.

6 (1972), 1130-1132. ~\>

~

~ o 4yr, T willoughby, "The International Joint
Commission's Role in Maintaining Stable .Water Levels",
Inland Seas, 28, No. 2 (1972), 114-1186.

2

'SInternational Great.Lakes Levels Board, Regulation
of Great TLakes Water Levels, Report- to the 1International
Joint Commission (n.p., 1973), b. 1.

<

61bid., p. 247.

\ 7Interngti-onal Joint Commission, Furthet Requlation
-of the Great Lakes (n.p., 1976), o. 28. //‘j

BInternatLpnéi .Great Lzkes Levels RBoard,

Requlation, p. .248. )

9Ba$éd on information™in Tnternational Great Lakes

_Levels Board, Regulatiogpﬁ

loﬂnited States Department of the Interior, Water
Levels of the Great- Lakes: A Svecial Report on Fish and
wildlife (Minneapolis: U.S. Department of the IHterior,
Fish and Wildlife Service, 1Y63)-, p. 3. T

»

lls.w. Harris and %.H. Marshell, "Ecology of Water
Level Manipulation on a Northern Marsh", Ecology, 44 (1963),
331-343, . ¢

. 12J.E. Bryant, Private Marshes in_ Southwestern
Ontario (Ottawa: Canadian Wildlife Service, 1965), p. 10.

13Great Lakes Basin Commission, Great‘Lakes Basin
~ Framework Study, Avpendix ll: Levels and Flows (Ann Arbar:
Great- Lakes Basin Commission, 1975),.p. 135,

14International ‘ Great Lakes Levels Boatd,
Requlation, Appendix B: Lake Regulation, Volume 1, pp.
\ B-164, B-223 and B-245.

!




151nte9nati<::; Joint Commis$ion, “Hearing held in
, detroit, Michigan,\" on the 21st day of October, .1974";
Internatlonal Joint mission, "Hearing held -in Cleveland,
Ohio, on the 18th day of November, 1974"; International
Joint Commission, "Hearing held in Hamilton, Ontallo, on the
21lst day of Novemqgt, 1974"

l6Internatlonal J01nt Comm1551on, "Hearlng held in
- Cleveland", b. 158.

. Y1nternational Joint Commission, "Hearing .held in
Hamilton", p. 227. Ve

18See, for example, K.M. East, Shoreline Erosion
Point Pelee National Palk (Ottawa- Parks Canada, 1976), p.
.15, . :

lgSeer\Eer example, R.P. Hartley, Effects of Large
Structures on the- Oth Shore of Lake Erie (Columbus:
Departmenaiof Netural Resources, 1964); C.H. Carter, Natural
a

and Manmage Featuies Affecting the Ohio Shore - of Lake Erie
(Columbus:% Department of Natural Rescurces, 1973).

>

205, ¢, Hughes, United Stafes Corps.of Engxneexs,
Buffalo, Personal Communxcatlon,qF bruary 11, 1976.

ELUnit States N armyl Corps , of Engineers,
Applications for) - Departméiht’ df - the Army Permits for
Activities in Waterways (Washington, D.C.: Department of
the Army, Chief of Engineers, 1974), pp. 1-3.

s
"\ 22Depa1tment of Defense, Corps of“ Engineers,
"Permits for Activities in Navigable Waters or Ocean
Waters", Federal Register, 40, No. 144 %(Jq1y 25, 1975),

31327-31333 : @ >
. 23ynited states Army Corps of Engineers, Buf¥slo
District, "District Policy Concerning Permit ,h Applications
.for Groin Construction?,{:}ﬁ. (Mimeographed).
rted

/! 240.‘C1ark,L Uni

Buffalo, Personal Communication, March 29, 1976,

Stat¥s Army Tbrps of Engineers,

2°D.R. Fortner, Ontario Ministry “of ‘Naturdl
Resources, Ghatham, Personal Communication, February 19,
1975. :

26Ccanada Department of Reglonal Economic Expansxon
and Ontario Department of Agriculture and  Food,
Federal-Provinecial Rural Development Agdéement {(n.p., 1970),
p. 12,

~

: <
T o e,

~ S PR ¥
e A B &




-

2849

i 27ontarig  Ministry of Agriculture and Food,

“Agxlcultural Rehabilitation and Development.Branch Project
Ploppsal", January 15, 1973. (Mimeographed).

-

28J N. McCrorle, ARDA: an Experiment in Development
1ann1ng +(Ottawva: Canadian Council ~on Rural PDevelopment,
1969), p. 8; D. Jamieson, Regional conomic Circumstances
and Opportunities in Canada. (Ottawa: Department of Regional .
Economic Expaniion, 1973), p. 1.

294.F. Crown, Ontario Ministry of Agriculture and
Food, Toronto, Personal Communication, January 8, 1974,

303.6..Nelson and others, "The Fall 1972 Lake Erie

‘Floods and Théir Significance to Resources Management",

Canadian Geographer, 19, No. 1 (1975), 54.

3lror a review 'of literature on cost sharing’
atrangenents, see H.E. Marshall, Cost Sharing for Shoreline

Protection (Fort Belvoir, Virginia: U.5: Army Engineer

Institute for Water Resources, 1Y74), po. 19-21. -

325.¢. Day ané .- others, "Flood Hazard Policy
Implications of the Rondeau Coastal Zone Experience, Lake
Erie" (paper presented to the International Association f£0r
Great Lakes Research, University of Guelph, Guelph, May™5,
1976), p. 13.

33Ontario,. The Shoreline Property Assistance Act,
1973, office conspolidation (Toronto: Queen's Printer,
) pc 9. .v * N

3{H.G. Connolly, Ontario Ministry .of Treasury,
Economics and - Intergovernmental Affairs, Toronte, Personal
Communication, April 1, 1976, . T

-

35Day and othezs,'"Rondeau Coastal ZOne", pp. 15-16.

361b1d,, p. 18. . ' ’

37g, Henderson, Ontario Ministry of Treasury,
Economics and Intergovernmental Affalzs, Toronto, Personal
Communication, April 6, 1976. .

- 38Lette1 from D. Parsoms, Ontario Ministry. of

Treasury, Economics and Intergovernmental Affairs, Toronto,
to V.M. Burke, Village of Erieau, June 28, 1973.

39M D. Trewin, Ontario Ministry of Treasury,
Economics and Intergovernmental Affairs, Toronto, Personal
Communication, April 30, 1974. . -

: »
40 Connolly, Personal Communication. ‘,/}

W ST R e




‘ﬁn—‘ » . -

qgﬂenderson, Personal Communication.

i - .
42Day and others, "Rondeau Coastal Zone", po. 1l0.

%A .
43y, Connolly, Ontario Minigtry. of Treasury,
Economics and Int€tgovernmental Affairs“A Toronto, Personal

Communn§§pion, June 3, 1976.

44Trewin, Personal Communication. Y

4:’London Free Press, March 9, 1976, . 3
) -4§Great Lakes ‘.Commissioﬁ,‘ "Operation Foresiéhx
Provides ,Defense Against Flooding in ¢(Many Lakeshore
Commqgﬁtigs", Great Lakes News Letter, 18, No. 1 (1973), 4.
. 4;I7D.R. Chenoweth, "Defense for a Shoreline", wWater
Sgectrum? 6, No. 3 (1974), 42,

.

°B.C. Hughes,: United States Army Corps’ of
Engineers,. Buffalo, Personal Communication, September 19,
1475; By Malamud, United States Army Corps of Engineers,
Detroit, Personal Communication, March 29, 1476.

/ 4gbreat Lakes Commission, "Operation Foresight", p.

50Toledo Blade, Aprif‘9, June I8, 1973, ﬁpril g,

-

—

5l¢o1edo Blade, April 6, 10, 14, 1974. -

>2poledo Blade, June 18, 1973, April 9, 1974,

3310ledo Blade, March 29, July 9, 1973.

>4poledo plade, April 13,15, 1973,

_°Sroledd Blade, April 24, 1973. 4

~

'S%uconservationists Oppose ., 'Open-Ended’ .Emergency
Fund", Outdoor News Bulletin, 29, No. 2 (1975), -4.

57

Clark, Personal Communication. L -

. 58Canac’.a Department' of Public Works, "Shore Erosion
Contributions® Policy and application Procedure", n.d.
(Mimeographed). . o

59canada Department of Public Works, London,
unpublished files. . .

601pid.




-, . o
) \'\_‘ N . ‘; N
.. - - . - 282
61Canada Depat tmeht of Public *  Works,
"Contributions". % : -
o Tt L .
6271, Slywchuk, Canada“Départmedt of Public Works,
\\w/’- London, Personal Communication, May 28, 1976. .
§’3Tb'id . \\ \ . ~

‘

” 64Task Force on Available Shdre Erosion Information, "
“Shore Erosion on ‘the Great Lakes-St. Lawrence System, Part

. 3: Shore. Erosion on thle St. Lawrence System Relow Cornwall,

g - Ontario (Government of anada, 1973), pp. 36-37. .

« 7 685ynited States Army Corps .of Engineers, Review
Report :on .Cooperative'. Beach Erosion Control Project at
Presque ' Isle Peninsulia, Erie, PA (Buffalo: U.8. Army
f/A;Enggneer District, 1973), p. 21. |
N ’ 66Umted Stateé Army Corps of Engineers, Cooperative
. Beach Erosion Control Study on Presque Isle Peninsula, Erie,
N Pa (Buffalo: , U.S. Azmy Engineer District, 1959), p. 3.

~

k2

: ;y? 67Undted Qtatés Army Corps of Engineers, Review
"Report; p. 28. - i g
- %81pia., p. 24.
69

Pennsylvania Bureau of State Parks, Presque Isle
Yesterddy Today Tomortow (n.p., 1974}, pp. 3-4.

. ] 70United Stagfes Army Céfps of Engineers, Review'
Report, p. 30. ’ ) , -
"1bid., p, §. / A -

72Clark, perdonal Communication.

I 3 nited Stptes Army Corps of Engineers, Review »
- - Report, pp. 41-43.
74 1bid., p.[33. ' : ) .
- : 7\5Ibid -
760nited' tates Army Corps of Engineer » “Cooperative
? po 25. N : R .
77

N I ’ . .
Unlteq States Army Corps { of Engineers, Review

Repor 44,

’ ‘78;§ited States Army Corvs of Engineers, Draft

- +Environmentdl ' Impact Statement. Cooperative Beach Erosion
Project at Presquellsle Peninsula, Erie, PA (BUffalo: U.S.
Army Engineer Distnict, 1973).

\ .
) . .

3 PSR AN TR ST A e R



s, e v vy

_ >283

9 1pid., p. 64. : ‘L

3

~

. &96.8. Jennings; "Presque Isle's Last Stand", Water,
Ldnd and Life, Western Pennsylvania Conservancy, 11, No. 1
(1960), 8-10 and 15. _ ') :

. - “ . \ )
. 81G. Gee, Envircnment Canada, Toronto, Personal
Communication, May 6, 1976. .

82London Free Press, November 11, 1975. ===
R )
83Gee, Personal Communicétion,

) 84p, Nérwood, Windsor and FEssex County Emergency
Measures Organization, Windsor, Persopal Communication,
. December 18, 1974.

“ﬁ-SSD,S.‘Mileti, Natural Hazarg Wwarning Systems in the
United States: A Research Assesgment {BRoulder: University
of Coloradd, Institute of Behavioral Science, 1975), p. 11.

86Norwood, Personal Communicqpion.

87Mi1eti, Werning Systéms, p. 15,

88y.R. Jannereth, Michigan Department of MNatura
Resources, Lansing, Personal Copmunication, May 28, 1976.

89Micbigan Depar tment f Natuiél Resources, A Plan
for.Michigans Shorelands (n.p., 1973)."

901pid., p. 95.

911piq.

92M. Jannereth, "State Récession Rate: Progtams:
Michigan", in Proceedings of the Recession Rate Workshop
(Ann Arbor: Great Lakes Basin Commissipn, 1975), pp. 28-29,

93Michdgan Department of Natural Resources, "General
Rules Great Lakes Shorelands", 1973, p. 2, (Mimeographed).

941pia.

95 '

F. Nagy, Monroe County Planning Commission, .
Monroe, Bersona} Communication, April 27, 1976,

96Michigan Departmegt of Natural Resources, "General
Rules Great, Lakes ShoreYands", 1976, po. 2-3,
(Mimeographed). ’

.

2R AL RS AR IVAUR IS TS TSI AN STS 0 ey v




990.w «Brown, "Recent Studies of the Great Lakes
Shoreline", (paper presented to the Workshop on Water
Resources Engineering, Ottawa, June 23-26, 1975), p. 25.

100United States Army Corps of Engineers, Great Lakes
100-Year Open-Cpast Flood Levels (Detroit: U.S. Army"
Engineer Distrie 1974), N

101p, C. Hnghes, United States Azmy Corps of
_—~~"Engineers, Buffalo, Personal Communication, 4&pr11 23, 1976,

102Se'e for example, Ifjternational Joxnt Commzssxon,
"Hearlng held in Yamilton", pp.\63 and 162-165.
\./

103Unxted States Department of Housing and Urban .
Development, Questions and Answers National Flood Insurance
Program (Washington, D.C.: 0U.S. Department of Housing and
Urban Development, 1v75). :

}04Michfgan Department of Natural Resources, Flooding
Problems associated with current high levels of the Great
Lakes (n.p., 197355 D. 22.

105ynited states’ Department of Housing and Urban
Development, National Flood Insurance Program (Washington,
D.C.: Government Printing Cffice,.1974), p. 10.

lOGUnited States Depaxtment of Housing, .and Urban
_DeveIOpment Questions and Answers, p. 5.

t

- %

- . ‘ .
Ww.C. Pucik, "Federaqo Agency Programs:.” Flood

Insurance Administration” 1n Preoceedings of the Recession
Rate Workshop (Ann Arbor: Greaﬁ\ryakes Basin Commission,
1%75)., p. 86.

* 110
®

Ibid., pp. 84 -85,

lllUmted States Department of Housing and Urban
Development, Program, p. 45. ‘

121pid,, p. 46.

113 1pia., p. 40.

e T 8 o

114 1p3i4., p. 38. ,
. llsOntarlo Flood Damage Working Group, “Rev1ew of the

U.S. National Flood Insurance Program", 1974,

(Mimeographed). - .

Spctes RIS Judo i

1
T N

2]

T "\\ ..
LACENRL Y




- . 285

" ll6J w lees, Ontarlo Mansgry of Natural Resources,
ToronE6 Personal Communxcatlon, Novembetr 17, 1975.

- . 117Fede1a1 dxsaster relxef costs in, 1974 totalled

$31°, 200,000. See, .J.P. Bruce, "The Nat;onal Flood Damage
e Reductlom‘Program", Canadian Water Resources Journal, 1, No.
"1 (1976), T o ) .

118Umted étates Small Blsiness Admxnlstratxon,
Physical -Disaster LoansProgram Fact Sheet (Washlngton, D.C.
Govexnment Pr;ntlng Office, 1975). . - .

119

Ibld

120y 4, Ansaldi, United  _States Small  Business
Administration, Washington, D.C., ‘berapnal Communication,
May 5, 1976. P ' .

- 121 1y 4,

12ZUnited States Small Business Administration,

~

.

l23Detroit Free Press, October 8, 1973.

124United States Small Business Administration,
Sheet.
E 125D.R. Lusk, County of Ashtabula, Jefferson, Oh{o,
Personal Comminication, April 26, 1976.

126
Sheet,

1271, Burton,- R. Kates and R. Snead, The Human
Ecology of Coastal Flood Hazard in Megalopolis (Chicago:
University of Chicago, Department ‘of Geography, 1969), p.
183. .

128H. Visvader and I, Burton, "Natural Hazards and
Hazard Policy in Canada and the United States", in Natural
Hazards - Local, National,.  Global, ed. by G.F. White (New
Yorks Oxford Univeéersity Press, 1974), pp. 219-220. ’

. 129See, for example, 0.J. Llllgvang, "Groins and
Bffects——M1n1m1z1ng Liabilities",' in  Coastal Engineering
(New YorkK: American 80c1ety of Civil Englneels, 1966), pp.
74%-754;" J.H. Saylor, Modification of Nearshore Currents by
Coastal Structures (Detroit®™ U.S, Army Corps of Engineers,
Lake Survey District, 1966); United States Army Corpsil of
Englneers, Impact Statement- Internatloqai ,§reat Lakes
‘Levels Board, Regulation, pp. 126~ 132, lSOmlﬁﬁ 185-190 and
211-214, [ .

United States Small Business Administration, Fact

1




-

13OClark, Personal Commbnigation.

l3lUnited States Army Corps . of Engineefs, Impact
Statement. i ) N -

132

3

Clazk Personal Communication. ' _

1331. Orcharq, Environment Canada, Toronto, Personai

Communlcatgnqr~November 29, 1976.

‘ 137J.C. Loughlin, “Cost-sharing for 'Federal Water
Resource Programs with Emphasis on Flood Protectlon", Watern

Resources Research, 6, No. 2 (1970), 377.
138

Marhsall, Cost Sﬁaring, p. i.

139 1pi4., pp. 21-22. ° .

140London Free,Press, March 13, 1973.

’ 141In the Long Poznt area, for example, only 6 of 137
interviewed, residents 2ffected by flooding and. erosion were
contemplating: moving from ' the area. Most felt that the
benefits of- shore property ownership outweighed the losses
incurred. See, J.A. -Fraser and other "Residents®
Utilization of Coastal Hazard Assistance Plograms " The Long
Point Area, Lake Elle"; Conadian Water Resources Journal, 2,
No. 2 (1977), 41-42., T

142 For a discussion of recreational access to the
Lake Erie’ shoreline, see J.N, Jackson, Recreational
Develooment and the Lake Erie . Shore {(Niaghra Regional
Development Council,. 1967); Haldimand-Norfolk Lakeshore

"Study, A Lakeshore Study of Haldimand and Norfolk Counties
- (nopol 1973). - ) .

143

Marshall, Cost §haring, pp. 52-53.

)




.

CHAPTER VI
‘H?\ZARD 'l.'..OSS RESDUCTION ON THE NORTH ERI.E SHO!;B
-

«In this Cﬁapter, possib}e' futures Yor scenarios are
déveloped to 1illustrate the implications‘oé several broad
strateqieg.for adjusting ;9 flood and erosion hazards on the
north Erie shore. Eacg scenario builds on the hazard.
aéjustment expe%ience on  both the’ Aorgh and south. Erie
shores, as developed in earlier‘Chapters.

Three .scenarios caﬁ be idéntiﬁied: . ~ .

First, éxisting hazard Dplicy is conbinued.'_ That is,
gqvgrnmentAflood and erosion hazard policy expressed duriﬁg
"the 1972-1975 high water period continues in eﬁféct on the

North 'Erie shore. - ' _ » .
Secorid, existing hazard policy is modified. . That is,
relatively minor or 1incremental changes are made in

L ]
government flood and erosion hazard policy as Q‘Fbressed on
3

the north Erie 'shoze during the 1972-1975 high.Water per iod.

And third, new hazard ‘leicy\for dealing with. north

Erie shoreline flooding',and erosion is introduced. This new

-
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. policy involves arrangements that might range from a

ﬁazardsfspecifiq agepcy to comprehensive coastal zone =/

” ! (Y
Wl N e

9

’
.

* mdnagement.

-
»

It is first pecéssary to consider the jmplications of

continuing with existing hazard policy. CoL -
v * - .

-

*Continuing Existing Qaiard Policy on the North Erie-Shore -

« . . . v

<

It is possible to summarize the essential’ aspects of- . .
Lake Erie shoreline flood and erosion hazard policy

’ o expressed during the 19721975 and earlier .periods. It is - &
. . ) - e
) ~  also possible to consider generally the impleations of .

continuing existing hazard policy on the north Erie shore in ,'

H
‘i : terms.of the evaluation:criteria'soecif}ced in Chapter II.
% ’ s On the north Erie sh%ré, seﬁior épvérnment hazard

f assistance has .Béen aimed l;rge&y at the‘constfuction of _
"shore protectioﬁ<;orks in selected‘areas,rﬂgtabiy municipal ‘ R

o ‘ agricultural d}aiﬁage schemes; and _municipaj roads. There .
€ ) : o B - , - . R -
has been only limited application of disaster relief ‘épd
little emphasis on hazard zoning or_acqbisition &f hazard

land. -As well, there has ..been very little .application of

4

- b3
economic, soclal * or . environmental criteria in -
’ ¢ ] - -

décision—making.. At best, there has been s@me consideration ] é@.

L34
. .

3 . of engineering or_technical issues,

v . The emphasis on shore protection along the~ north Erie
3 . . . i > S . <y
shoreline  has important environmental » implications.

< . i

Accelerated shore erdsion in some areas has been attributed

*

3

5 . . - R
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to shore protection works in adjacent areas, such'as along

L4

.the east beach at Pelee. -Shore -protection may result in

-

additional drainage of marsh lands. A§ well, structures
X, . .

o

-along the shore . inhibit recreational access and - are viewed

by some as visual blights on the shoreline. 1In the absence

of approp}iate environmental guidelines and enforcement of
an en;ironmentally sensitive shore protection permit
proéram, structures will cohtinué to threaten ;hore ecology
and aesthetics. - . . ;

‘ Shore prdtection assistance - ‘énd disaster relief
programs e€ncourage continued occdpance' of hazard- 1lands.
Shore protection works may offer some reduction in hazard
damages, although repeated and increééingli costﬁy
commitm;nts to érotection may result. In cqnstant' 1973
dollars, for example, ;951—1952 structural adjustments to
protect farmland ' in the Rgﬁdeau and Pelee areas totalled

$1,016,000 compared with 1973-1974 costs of $3,089,000.(1)

As well as their increasing cost, the economic

.gfficiehcy and equity of structures can be gquestioned. Great

> Ty

differences in per acre costs of farm&aﬁd' protection unde;.
several A.R.D.A. projects sdggeét that more efficient
protection could . have been provided atc Rondeau. At Port
Burwell, it appears that. the éosf of a
federal-proyincigl-municipal bre?kQall exceeded the value 6f

.

shore property protected. It has been ,estimated that

protectlion costs exceed property values along 73% of the

- lower Great Lakes shoreline.(2) Shore'protectign can also be

N o
?
~
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questioned in terms of equity, that is, who benefits and who

pays. In the case of the A.R.D.A. dyking program, for

example, relatively few farmers benefited at considerable

ublic expense. The issue of . eduity can also involve
discrimination in terms of who does or does not benefit from
protection programs. - , . : .

Disaster relief programs can also be scrutinized on

.

economic efficiency and eaquity grounds. In this respect, it

is most significant that - the south Erie shore" experience

)

suggests that any further extension of disaster relief

programs on.the north Erie shofe, making cottagers eligible

.

for example, will * be very costly to' .Ontario and, .possibly,

" Canadian taxapayers generally. The south shore experience

<

shows the inefficiency of disaster relief programs  that

encourage property owners. to rebuild in areas of recurring

hazard. The federal government in the United - States hopes
to replace disaster relief programs with subsidized flood

e ]
insurance that reqguires municipalities to regulate further

h Y
<

hazara land encroachment.
~The scenario of continuing with'existing hazard policy
on the,porth'Etie shore, particularly the empha;is on.shoré'
. 0
protection, can also be examined in ternms " of political and
administrative issues, Shore‘p;oteétioﬁ“‘projecté are often
controversial, as both, the north and_ south“Erié shore

experiences demonstrate. Cottagegs in both the Rondeau and

Pelee areas were aggravated by the A.R.D.A. dyking program

and Gﬁelt they bad little opportunity to influence the

»
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decisions that affected them. Of ., more fundamental
2

significance, is the fact that political and administrative

factors largely contribute to the emphasis on shore

protection structurés. There 1is no single agency that

mds or coordinates a.wide range of adjustments for

dealing with the shoreline hazard problem. Typically, a

great many agencies at the federal, provincial and municipal

levels of government have been involved in shoreline hazards’

.
in a rather independent, ad hoc and crisis response manner,

"Senior levels of government are limited “in the extent to

which they can, or wish, to influence 1local land use and
development decisions and have found it exped}ént to provide

3
large subsidizes for shore protection dﬁring times of

J/
crisis,
- [

Finally, this scenario of con inuing with existing
A /

hazard policy can be considered on a technical basis. While

engineering studies have been under taken with major

government shore ‘protectioﬁ%projects; it can be guestioned
whether or not coastal processes. are well enough under;tood
in partiédlar areas for structures to  Je ffective’
Technical adequacy can ai;; apply to other adjustments, -such
as seiche and storm surge forecésting. A' further
technologicaljinformational deficiency 1in gxisting"'no{th

Erie shore hazard policy concerns the virtual lack of

monitoring or hindsight evaluation of programs and projects
. .

- f - .
with a wview to improving the technical and other bases on

-> which hazard decisions are made, . »
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A major implic¢ation of continuing with existing hazard

{policy conerns the effects of continued encroachment of
J'damage susceptible- residential and com@eré&alf uses' onto
hazardous shore areas. In the absence of effective lané use

" regulation, the currently private agricultural, recreational

. and “undeveloped land on the north Erie shorey will be

converted to developed residential ‘and commercial “uses by

1996, assﬁming‘ therateof conversilon in these land uses

experienced during the 1966 to 1973 period continues.(3) - =

. Furthermore, fgésgging that _curregt{yA public lanq remains

‘public, the s%oreliﬁe.is protected no more effectively than
in 1973 ané ‘that  the deﬁsity, value and hazard N

-

! : susceptibility of development remains at 1973 1levels, then

.

; potenEial siégle year shore property damages 1n excess of
35,690,000(i5 1973 gollars) can be expected by 1996.\ This

‘fepresénté a 71% ‘increase over 1973 damages, The éﬁ

~ implications of fﬁrthe; noréh Erie shore de§elbpment are

showg on Table 32, Townships have Been grouped ipto regions

of similar hazard susceptibility and density of developmené,

as ‘reflected in 1973 damaées per mile of developed

H ' . o

shoreline, - .
This 71% incfease in potentisl singlepygar damages by

1996 seems realistic in light éf an' estimate by the Great ,

r—~ Lakes Basin Commission(1975) that By 1996, damac :s could be

76% - greater tﬁan 1973.(4) If, ‘however, the currently ‘

N undeveloped land on the north Erie shore were developed -to

/
7

® . the density, <¢alue and hazard suscep}ibiiity of the 1973

S

- o




233

.mmawd duoz Te3seo) ‘Asaans obeured 91I0Ys SINET 3BIID OTIRIUQ-EpERUR)

.“uuommm TeoTUY29], ‘Laaang sbeweqg aaoys saxyeT 3esIn OTIejup-epeue) UT UOTIBUIOFUT UO paseg :@oamos
00€'98T°¢€ 96T'V0S'Y 9°gET Z°v9ot 3X0Ys 2TIF YIAON Te3ox
-~ COﬂmom m&mmm&m pue
. (dTysusog puewTpPTdH 3o 4se8)
' © bLe'9e - - vs'e 810'ZT¢E T1°0T L-ze uoThsy YTOFXION-PURWTPTECH
. sdTysumo]l, puewTpIeH pue
vy’ €99 10T’ 8T LOV’'896 1°9€ ) S"€S SA0OTIURN ‘TYTad ‘{TOFION
: . ! . (dTysumog
) UYDSTMIBH JO 3sea)Ljuno)
962" ¥8z zee’s 1€9°€0T o.mv\s/// 5 LT jusy pue A3uno) uthTx
) 80Z ‘vt 2TV vo TS1 809 €L L €T dTysumoy, yoTMIeH
_— (dTYSuUMQT, Yotmae
) ¢60°€91 SOP‘ 1T T99°L9T €'t % L°v1 3o 3sam)L3uno) jusy
] ¥Z6' v99' TS mmo~mnw\xlv/J 8€0'vhe’ TS SOTTW 827 SoTTW 1°Z€ &3uno) xpssam
. abeureg a3xoys oOTTW vQQOHwbmm abeureqg sxoyg w:Wkuonw JIUTTII0YS Aﬁw uoTbay
zaYylzang xad sbeureqg - _ €L6T radoroaapun padotaaaqg s :
€L6T

PR

LNIWAOTINIA THOHS ITIT HIHON ¥FHIENI JO SNOILVDITAWI

* ¢g d1gyYd,

g




......

B W,

'Z?TQC

-

average(damages of $27,43l'per developed mile), then 1996
damageaﬁgfuld be $8,306,000 or 84% greater than 1973. And,

1f development of currently undeveloped land ‘occurs at a

higher than currently average density, value or hazard .

susceptibility, much greater increases in future damages can
be expected. The 71% izgrease estimated may well prove to
pe a qonservative eg;imate of potential 1996 damages.

In summary, the scenario. of continuing \with existing
ha%ard policy on the north E;ie shore suggests’that ‘if a
period of high water recurred in the 1999"'s, property damage
could exceed the level incurred during the 1972-1975 period
by at least 71%. This would lgrqely result from a policy
that attempts to modify the hazard rather than minimize the
loss votential through measures Euch as ‘relocation, flood
proofing,” public hazard land acquistion, and hazarg .land

. % : )

mapping and regulation. In a crisis atmosphere, we can

expect. that senior government agencies would respond to

" requests from property owners and muncipalities for shore

protection, <and that " massive subsidies would benefit

relatively few individuals in specific areas. Decisions to
S i v

provide these shore protection subsidies would\not be basedf
broadly on environmental,-economic or social guidelines and

would further reinﬁg¥ce the long.term commitment to periodic

protection subsidies.
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Modifying Existing Hazard Policy on the North Erie Shore

]
1

-—

This second scenario envisages a number of changes in

- N\
existing government policy for north Erie shore hazards. that

are suggested by the Erie shoreline hazard experience,

These changes in programs would help to reduce the long term
total haéard costs on the north Erie shore and are
incremental, rather than revolutionary, in nature.

A first moéifdcation involves changes in seve;al grant
and loan programs providing assistance to property owners on
the nort? Erie shore. These programs cduld be made more
flexible to facilitaté relocation and flood proofiﬁg. For
example, thé Post Disaster Assistance program could
subsidize _ relocated® or flood proofed"rehabi?itationg‘of
damaged buildings rather than rehabilitation to predisaster
condition oﬁlyl The south Erie shore experience clearly
‘-deﬁonstrateg the economic inefficiency of relief progr;ms
that simpl& provide assistance for property ' owners to
rebuild in areas of recurr}ﬁg hazgrd. Programs aimed at
assisting property owners to aroteét their properties coulq
also be more ﬁ;exible. Foé e&éﬁgié, a mdqp more e%ficienﬁ
sblption to erosion of cotéage>>prope?ties at Port Burwell
might havé been = subsidized reldzcationf raﬁher ‘than
cbnstfuction of a $500,000 + breakwall wunder the Canada
Department éf . Public Works erosion.contrlbutions' program.
Similarly, = loans under the Shoreline Property Assistahce

Py

program could be used for relocation or flood prbofing;

t

L
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rather than exclusively for construction of shore protection

works or rehabilitation of dam;éed buildings.

A secénd modification to/éxisting hazagd policyaén the
north Erie shore might be/’the applicati?n of economic,
"social and. envir;nmental #bnsidérgtions, in addition - to
~engineering Ebnsiderationé{ iin the select.ion, Qlanniﬁg and
implementation of programg. Such a broader decision-making
Base might hedp a&oid inefficient or environmentally adverse
projects.;nd encout age less:grandoife stfuctﬁrql proﬁects or
éven‘ alternatives to - struct&ral . measures, Some
éonsideration of economic benefits and costs ang
environmental consequences would seem a_ minimum effort.
Particular attention should be given to iﬁpacts on littoral
proceéses and wetlands. Several recent measures in Canada
and Onéario should help to broaden the decision-making base.

Environment éanada's énvironmental assessment and
review‘process was initiated during the 1972-1975 period,

but was not operational in time to -~affect decision-making

over large scale federal projects such ase the A.R,D.A.

éyklng program,(5) However, %/ﬁs admlnlstratlve arrangement

potentially. represents a mechanism whereby federal or

-

< federally related projects can be screened for adverse
environmental impacts.

In Ontario, the Environmental Assessment Act was passed

in 1975 and became operational, in part, in -1§76.

‘.Evenﬁpally, enviroqmeqtaily significant projects of the

€
Province, municipalities and private sector will be subject

o -»=»***‘;.;«4w e
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to a"formal environmental. impact analysis procedure, Unlike

-

the Unitéd States legislation, the Ontario ‘Environmental
Assessment Act authorizes the Minister of the Environment to
approve or reject the project under assessment. However, -a

number of projects are .currently exempted -~fFfom the

provisions of .the Act, including land drainage projects of
the Ministry of Agriculture and Food.(6) Land'drainage has
had a significant impact on shore ecology in areas such as

Pelee and Rondeéﬁ.

While- some  progress has been made in the area of

&
.

broadening the  decision-making bage by recognizing

environmental implicetions, there is considerable
i . J .
opportunity for improvement. Decisions regarding coastal.

hazard adjustment on the n&rth Erie shore should%:be based
broaély on economic, sbcial.and epv}ronagazél, as well as
engineering or technical, ingormébioh and debated openly in
Public meetings and hearings to proQide ample opportun%ty
for input by interested citizens and groﬁps.

A third modification to existing north Erie shore
hazard pélicy .could be made in . the area of enféfcement of

R
federal and provincial shore protection permits. While the

-

Ministry of Natural Resources has issued a number of permits

~

ip Essex-Kent area, the existing permit procedures "do not
appear to be enfonced elsewhere along the shoreline. As

provincial permit procedures are based on the Public Lands:

- .

Act and ownership of much of the Erie shore is confused,

. N . { s . -
many private shore proﬁgbtlon works have been built without

-
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a previncial permit. The federal system 1s based on the

* need to protect navigable waters fiom obstructions that
might interferewith navigation and K6 genesrally only the more
major docks and other structures hé&e Been suhiec;ed'to the
éermit procedure.” As a consequence of?rathé}' limited and
variéble enforcement enforcement of existing federal and

provincial permit  proceduires, many poorly designed,

&

constructed and inappropriately located Ehete\ protection

-

works have been built., In some cases, these structures

aggravate erosion problems Or simply transfer the problems

.

to adjacent property owners. - : i .

- 3
Federal permit apmlications arc now screened under the

E.A.R.P. process, but the provincial permit system seems to

’

lack any explicit guidelines concerning environmental

suitability. The., imposition of a limit on the length to™
) . ‘
which groynes can extend into the Lake would reduce some of

a

the problems dssociated with, this form of protection. The

Buffalo District of the U.S. Army Corps of Engineers, for

example, does not permit groynes to extend beyond thes three,

~

foot contqur below the mean ﬁigh Qater ievel.‘fFurthetmore,
it would seem appropriaée to impése‘ an administrétive )
.boundary, similar .to the 573.6 foot ;leVatiorf"ed by the
_Corps of /Engineers on Lake Erie, fof enforcement of shore

protection permits on the north®rie shore.

The enforcement .of an environmentally 'sensitive shore

‘protection permit ‘ program would help to reduce the

\"‘
-

g
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construction of ineffective and visually unaesthetic shore

N
AN

protection works.

-

AN

A fourth modification to existing north Erie shore
hazard policy suggested in this scenario concerns. the
regulation of development in hazardous shore areas. The,

A k !

south Erie shore experience has shown that encroachmént into

hazardous shoreline areas f;}lowing the 1951-1952 high water

bériod‘has been costly in terms of damages sustained during
the 1972-1975 period. Aﬁy reduction in _hazard suscepéible
development on the noer Erie shore can be expected to
reduce hazard Igsse§; Obviously, if no further . hazard

susceptible development were permitted on the north Erie

R}

shore, the 71% increase in potential damages expected by the

1990's would not materialize. Any improvements in land use .~

regulation‘%ill be reflected in reduced future hazard costs

-3 & r
-

for both property owners the wider taxpaying ﬁublic.

In this regard, the initiative of the Regional
[4

Municipality of HaIQimand-Norfolk in developing.a coastal
. L 4

land use pélicy is encouraging. Since implementation of

. this policy in Ap%il,. 1976, the regional council has

rejected aggroximgéely 50% of applications for development
in the municipality's ioastal zoné. (7)

‘This scenario e@visages a shift in emphasis from

stiucturgl prsjects.thét seek to modify the hazard to those

that attempt to “;;guce‘ lossegaf bg moaifyiﬁg the 1loss

potential. The desirability of such a shift in.policy has

been recognized re?ently. In the United States, the federal
\

~

-~
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Water ﬁésouhce§:Development Act of 1974 requirizﬁ;hat in any
federal project-involving flood protection, nonstructural
alternatiwes must be given consideration.' The Act provides
that federal cost sharing for nonstr&cturai alternatives be
comparable to\stru;tural alternatives. Recent major reports,
on the Great Lakes, such as those of the International Great
Lakes Levels Board(1973) and the Canada-Ontario Great Lakes
Shore Damage Survey(1975), reéommend that greater emphasis
" be placed on nonstructural solutions to shoreline floodind
‘and erosion, particularly land use regulation.

It can be expected that the modifications to existing

policy described. in this scenario will have important

»

environmental implications. The possibility of subsidy for

-

-rgloéation and flood proofing, rather than strictly shore
protection‘ and ;ehabilitatioh of damaged buildings,- and
' greater application of iand use regulaéion will reduce thg
~need for shore protection structures that may interfere with
environmental processes énd recre;tional and visual
enﬁoyment of the shoreline. As well, the applicétion of
eﬁvironmentaf guiaélines and assessment proceaures, such as
under the fedé}al environmental assessment’ and review
> process and' Ontario Environment Assessment Act, ‘ and
enforcement of environmentafiy sensitive shore protection
permit p:ograms would help to reduce the constructiah of
biophysically disruptive pfotection worksst
From an economic ané social viewpoint, , thé

s

modifications to existing north Erie shore hazard policy
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envisaged in  this Scenario will reduce future damages
through regulétion; of new development and qhbre protection

" and reducti;n of the hazard susceptibility . of existing
deve}opmént, when opportunities for relocateé or flood
éroofed reconstruction occur. Application of bgnéfit—cost
analaysis to major p(dgrams ana projgcts would help to
%Psure economic gfficiepcy. Equity guideiines would help to

)

/
reduce large discrevancies in the diéér;bution of benefits

and costs of pfggfams. For example, the association rule,
which suggests that 1local progream .beneficiaries oayu‘the
proportion of total costé tha;w‘lécal- benefits bear to.
nonlocal benefits, fiight be applied to cost sharing for

shore protection works or other adjustments.(8)
In terms of political. and administratiqe

0

considerations, the modifications to, exist}ng policy

suggested in tWis scenario offer

} ey .

Jminor imprbggmegts. A fixed shore elevation for shore
A

prosection permft programs would . facilitate greater

the opportunity for only

-

application of these programs to all protection works, not.
just those deemed to be on public land. As well, less

-emphasis on structural migsures and greater application of

economic, social @and environpmental Juidelines might reduce
~ N
somewhat the ad hoc and crisis nature of goverfiment respoﬁge
s

& ¢
to hazard problems ~on the north Erie shore. However, this
scenario does not envisage any major shift in the division

of decision-making power among different agencies and levels

of government, Cohsequently, mény of the jurisdictional and

»

]
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persist, including the temptation’to resort : to politically

expedient, but®* ad hoc and crisis- eriehtedg|responses to
storms and’: severe flooding and erosion.
¥ Mun;c1pal;t1es will be under increasing developmeﬁp
: - . . .
s pressure: and are not likely toﬁ display a great deal of
P ' pﬂxtretlve in iand use redhlation, particular{y at £h¢

‘local, as 6pposed to regional, municipal level. ' Land use

. regulatlon w1ll not be oolltlcally accéptable_tp'meny shore

property owners. . In the absence of strong proqinéial

-

& . PR N . . o
!~encouragement otherwise, municipalities will continue to

A -
Munxcrpalltles w111 look favourably on the tax benefits from

-

1ncreased shorellne development and select senlor government

hazard programs of greatest local'.net benefit. Indeed,

i
d1v1ded and sometlmes confused agency respons1blllt1es. _ For

examplelma governmen% agency, throuqh its promotion of» a:

-
-

.power dJeneration facility, may induce further growth® and

.,

development pressure while other .government agencies may be

‘

concerned over the need for public recreational shoreline or
enhancement aqf, environmental wvalues. Similarly, government
agencies may offer municipalities .shoreline hazard programs

which may conflict with the objectives of other &dgencies.
Finally, from a technological-informstional Qiewpoint,
the modifications suggested 1in this scenario offer some

improvement over existing policy. A more environmentally

administrative problems inherent in .existing policy will’

‘take a véry naryow, local view of land use anduother issuesw~

-

senior ‘governments fac111tate this - .local view througﬁ L

N

.}"
3
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sensitve shore protection wermit program

"would help to

reduce the construction of ineffectivé private shore

{ B ) .
protection ‘works. Further application of hazard 1land use
. N\ B
regulations would 'provide an  inpetus for research and data

BN - EPd .
collection on coastal "~ processes and the delimitation of
. J s + .

- hazard lands ‘along the shoreline. The Canada-Ontario Great

'ques Shore Damage Survey brovided.Qgsic information in .this

direction and a more detailed local management study is now

underway in Colchester South and Gosfield South Townships.
¢ * .
This $120,000 study by Fisheries and Environment Canada and
the Ontario Ministry of Natural Resources will consider
structural and nonstructural adjustments to the shoreline
. S
hazard problem.(9)
) ‘ 3 . » 3 - 3

In summary, the modifications to existing vpolicy

outlined in this scenario offer some opportunities for

>

rq?ug{pg future flood and erosion hazard damages on the

»

) ) ’ . . . .
north TErie shore without major shifts in decision-maKing

power among agencies and levels of government. However,

- »
PN

" such opportunittes dre likely to be realized 'only in part,

given the traditional reluctance of~ municipalities to be
aggressive in th¥ ' area of hazard land regulation. This
suggests that perhaps new shoreline hazard pdlicy is worth

exploring.

T —
O URAROTMRCUES AT,
R N L




New Hazard Policy for the North Erie Shore

New hazard policy for the north Erie shore might

2

invo&ve some shift in deéision—making 'power\ between
government - agencies 01. levels of . government. " New
arranagementscmight range from én agency gonce{ned solely

"with natural hazards to one concerned with comprehensive
coastal zone mana;ementn’

.The need for some coordination and rearrangement of

existing gévernment hazard functions was recognized to some
extent during. the 1972-1975 high 'Wa§er period. “A private
member 's p}ll, thé’?lood Cbnt;ol Commission Act.of 1973[~wa§f
‘“introducéd into the Ontaric ﬁegislature in Abril, i973.(10)
This bill cealled for éhe creation of a seyén member Flood

-

Control Commission appointed by Cabinet to- study water

v

"current$ in the Great Lakes -and now to protect shorelines

S

frbm erosion, determine methods of protecting shorelines

frém flooding,_:preégnt sh;re 'protéétion pians..to'property

owners}fﬂsuggests methods’ of.fiooél'prcofipg, ¢onsiger'qthé

¢m§rit§: of flopd' issurince "and éonsqlt with. Conservation '
Authorities on hazard land negulation'énd acquisition. The

Commission wéuld repprt annually to ?the Minister of Natﬁral

Reso&rces and be'ap;e‘to authorize anyzconsultiné studies"to

“accomplish its .‘bjectives. ;I‘h‘e bill proposing . thié

Commissién did ndt receive legislative approval.

Further recognition of the need for some coordination

of agency hazard ., functions is reflected in the

-y
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establishﬁent, in 1973, of the Inter-Ministry Flood Damage
Working Group to coordinate and deliver provincial shoreline

hazard programs, disseminate. information on these programs,

-

allocate funds and resources and recommend new DOlicy on

3

hazards. Effort . appears to have been concentrated on
delivery of existing programs, particularly- structural

measures,  with little considefation of new policy.(11) The

¥ .
Ministry of Housing, with responsibility for municipal

/ 3 . .
offﬁcial plans and zoning bylaws, was not a member of ‘the
Working Group. . e

Ideally, an agency concerned specifically with natural
4

hazards should command~ a broad rang§¥of adjustments. Both
the proposed Flood Control Commission and the Inter-Ministry

glood Damage Working Group fall short in this respect. -For
. o .
example, no provision wes made in the Flood Control

Commission legislation for cost sharing for “Tand acquistion,

flood proofing, relocation or shore protection works. 1In

s

addition, a hazards-svecific agency should be apie to

administer disaster vrelief, regulate development and shore
. . T . -
protection ip hazardous areas and coordinate flood warning

e )

and emergency &éasyres. Furthermore, such an agency should

base its decisions broadly en environmental, social,

economic and technical information. The Province is the.

i

" appropriate level of government for ..sudh an agency, as
- . . . L N o

o
=~
.

_ constitutional jurisdiction over most™-adspects of natural

hazards, including land use vregulation, ultimately ~stems-

from the Province. ™ .

Yooy
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!
Formation of a hazards-specific agency would be

difficult, as shifts in ~agency decisidn;yakinq would be

necessary. Some centralization of provincial hazaid
//. - functions within the Ministry of |, Natural Resourcess,
however, has already occurred. The\ Emergency -Measures
Repeéi act of 1976, for example, dissolved the Emergency
Measures Branch‘ of the Ministry of the Solicitor-=General.
Some.of the functions of this  Branch have beén assumed by
the Ministry of Natural Resources. As well, the Ministry of
Natural Resources, through locai Conservation Authorities,
can exercise some influence on land usé regulation in
shoreline areas. -

A hazards-specific agency could formalize the

modifications to existingpdlicy suggested earlier 1in this

adjystments and future damage could be reduced through

4

: feédlation of new development and shore protection and

reduction _:of the\\\hazard susceptibility of existing

- \\
development ‘through '~ relocated or flood proofed
reconsﬁfuction; Potentially, establishment of a

hazards-specific agency could curb increases in future
hazard damages beyond the 1972-1975 level.

" Natural  hazards, .howéver, are odly oﬁe of several

; pressing shoreline problems. A hazard;-specific agency

”~ would not be concerned with water quality, public

recreation, fiép and @ilhlife, aesthetics or land use

3

conflicts. As ™ a result, opportunities to realize multiple

‘

v

3
%

Chapé@r. More stress could be placed ,on nonstructural




s
J
)
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benefits for the shoreline might be missed by an agency
. A

concerned strictly with "natural hazards. Indeed, the

responses of a hazards~specifc agency might exacerbate other

shore  problems. The'  potential inherent - in a more

.r

comprehensive view of the shorel'ine 1is illustrated by the

‘Turkey Pdint example.

-

~

Coastal Zone Management

i3
<

A°study of the Lake Erie cﬁmmunity of Turkey Point in
the Regionaf Municipality of Haldimand-Noérfolk indicated
thaF septic systems of the 700 cottages and homes are not
functioning well in the léw—lying sandy soil and are
contaminating the }akez and ground water.(12) The report
ré%ommended relocation of the‘Z;tire community, w%th the
eiceptio?,of" several commercial enﬁerprizes, away from the
lakeshoré§«' The cost of relocation was estimated at

- $4,500,000 while the cost of servicing.the community with

sewers and water was $3,500,000. From the narrow

perspective of. solwing the water pollution problem, it

appears that servicing 1is the 1less costly alternative.

HoweVer, the community is subject to flood and erosion

problems. Property damages in 1973 exceeded $111,000 and it
is estimated to cost $962,000 to protect the shoreline with
reinforced concrete.(13) To'protect roads in the community, !

#*

some $118,000 was spent by the Province and township under

the Special Emergency Assistarite program between 1973 and

%,
g ..
!
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*1975. Considering both the wdter pollution and natural )
' u— . . - - .
hazard problem, relocation 'becomes more attractive. As |

-

well, relocation would permit expansion of the- popﬁlar
Turfey Point Provincial Park and could.increase tourist
. . spending in the area substantially. It has been estimated
that the provincial and municipal éovernments derive tag
revenues from tourism. to the extent of 10% and 5%,
respecti;ely, of ;ptal tourist spending.(l4f The Town;hip
would lose some tax revenue froqv relocat;on, as some
cottagers would simpl? sell and. not relocate 1in the
township. This loss would be partially offset by provincial~”
grénts in lieu of taxation for the expanded park. Cottaéers
%. . ‘ would lose direct access to the Lake, but would be removed
from the recurring hazard problem. As well, there would be
opportunities to enhance ecosystem values by allowing areas
of former 'residential hevelopment to revert to a ‘more

natural state. -
From a more gompfghensive viéw- of ébastal problemﬁ,
therefére, the alternative of relocation of the Tungéy Point

community becomes much more attrd3ctive. A .narrowly-baséd

decision to solve one problem may preclude opportunities to

-5
» solve other’ problems. This will become particularly
N critical with respect to natural hazards and water
' " 9

ipollution, as communities along the shoteline contemplate

sewer and water services, The Canada-U.S. Agreement on

¥ ¢

Great Lakes Water Quality is.facilitating the servicing of

Great Lakes  basin communities. Once shoreline communities

,
RS I R TR AT
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are serviced, the option of-relocation to wblve the hazard

or any other problemnm ié effectively closed given the large

capital commitment to services... In turn, costly large scale

. : : )
shore protection may become necessary, representing a

-

further commityent to continued occupance of hazardous
sh;reline areas. Large scalé éerVicing along Michigan®s
highly flood’susceptiqlg Monroe County shoreline is already
underway, 4effectively .reducing the range of) possible
solutions to the ha;agd problem in that .area.

The need to take a more‘compréhensive view of shéreline
problems is also important with reé@ect to recreation. The
demand for public wecreational shorefine i??sbutherﬁ Ontario
will continue to increase, and the Provihce will come under
pggssﬁré to  provide moyé public access to the Great Lakes
shoreline.(15) A comprehénsive view might éuggest that
funds for acquisition of recreational shoreling could be
aépropriately‘%”Used to acquire  hazard land, thereby
satisfying th pressing shoreline problemg. -

- ® ‘Given the advantages inherent in a more compreheﬁsive
. view, of coastal problems, it is meaningful to consider

L

potential mechanisms for introducing comprehensive coastal

zone manadgement on the north Erie shore. First, howé%%r, it

is instructive to discuss several significant issues raised
» \ -. -

by the recent -and extensive United States experience in

coastal zone managementt.

Perhaps the major 1issue in coastal Zone management

N,

concerns local-nonlocal control of land bse. In both the
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United States and Canada, land use regulation- has been
delegated’largely to municipalities. " As previously notéd,
municipal governments tend to view coastal problems from a

narrow, local perspective often”to the detriment of regional

.or national interests. Recognizing the need for a broa%?r

view, the United States Coastal Zone Management Act of 1972

requifes that states exercise greater contqgl over land use
and related matgerﬁ) To be eligible for federal financial
assistance, sfate coastal zon; programs must include one or
more of the following control mechanisms: state
establishment of criteria and standards for local
implementation, subject to state review and enforcement;
direct state land and water usé planning ;nd-régu;ation; or
state review of development proposals by any state agency,
local vaernment government or private developer, with power
to approve or reject the proposal after bublié notice and an
opportunity for hearinés: N

In addressing the issue of state versus local control
of landbuse, Ducsik(l§74)'équests,that while a broader view
iS‘e§sential, wholesale state conprol is not _the answer'és

K

many, issues continue to be local in nature.(16) Other

coastal zone researchers suggest that the sentiment for home

rule is very strong and{é@at much of the implehentation of

- » v

any coastal zone program must. be, realiétically,ain the

hands of local government. (17) These researchers, however,

state guidelines within which lécal

- ” ¢

governments must operate. Moreover, it must be: clear what
- {" 1+
T . pr -

~ -

point to the need for
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standards are to be enforced and what agencies are
rééponsible for enforcement. The consensdz of;many_coastal
- zane management observers is that a balaﬁce must be struck
between coopeﬁation .and coercion in local-nénlocal control
of land and réIated water uses. ‘ , .
Recent experience with state involvement in 1land ﬁse
tegulation sugdgests tha£ only limited success has been
_ achieved in slowing down the rate of coéstql deyglopmehﬁ.
Mitchell(1975) suggests that New Jersey's boagial management
legislation has beeﬁ "possibly effective in holéing down
large scale occupance 1in some of the -most hazardous and
valued ecosystems".(18) It appears that the great majority
of permit applications under thi{ Coastal Area Facility
Review Act of 1973 afe being approved. Mogqulof(1975) reports
that over 90% of permit applications have _been approved. by -
regional and state coastal commissions under the Calkfornia:
Coastal Zone Coservation Act of 1972.(19) However, he notes.
that the commissions are .incréasingly using congitional
permits to effect changes in the nature - and gscale of
deveLopmentl

A second major 1issue in coastgl . zone management

v

I

concerns  administrative fragmentation. A  great many
agencies- at various levels of government are concerned with
various aspects of the coastal =zone. A popular nespbnse to .
this problem in the United States has been some form §f
coordinating body, with representé;ives of various agencies,

-

The fflorida Legislature, for example, established the
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Coastal Coordinating Council in-1970, which united three

“—

state agencies with primary regulatory responsibility in the

coastal zone.(20) 1In Delaware, the Governor's Task Force on

Marine &and anstal- Affairs(1974) has recommended the
creation of an inter-agéncy coordinating mechanism.(21)’
Some coastal zone researchers have also suggested that a
single agency or adminisgrator coulg be responsible for éll
aspects of coastal zone managément.(23)

. The federal Coastal Zone Manademént ‘Adt of 1972

requires coordination of relevant federal agencies 1in ,the

‘éppgomal of state coastal zone'r plans. . Dnce appfoved,
federal agencies must exercise their permit granting
authority in conformity with the state wvlan. Recognizing-

the need for cooidination ‘in another respect, a 1976

[y

amendment to the Act, provides $0% federal,grants to promote

coordination across state boundaries.

A third issue concerns administrative will to deal with

complex coastal problems and public support for coastal zone
management . While comprehensive coastal zone management
will invariably be based in 1legislation; there must exist a

willingness by government to administer .the legislaéion,

t

particularly 1in the area of enforcement of regulatfons,

.

guidelineé and standards. The sustained p;essﬁre of an

enlightened public s the key here.(23)éQ&n California,-for

.

example, the coastél zone legislation was the result of.a
; , ,

citizens yinitiative placed before voters. Moreover,

- - - .
environmental groups and concerned citizens have continued

P e
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-~

to advocate conservation of the California coast. Upwards of -
70% of the appeals to the State Coastal Commission are by
environmental and ‘neighbourhood groups ‘and citizens as

2

opposed to developers.(24)

:

The importance of sustained’ public pressure *has been’

\]

“articulated By abatier..."A reqgulatory agency without an

active, organizgd, sdpgo;tive constituéncy_is-likely to be
A ' ) ¢
stricken with paralysis and deprived of power, an object of

emies and of despair to its friends".(25)

-

contempt to its en

The. cyclical nature of public. interest ‘in environmental and

‘other probléms, as ‘expressgd'by‘Downs(l972),'raises a less

than encouraging implication fof regulatory agencies,(26)

Coastal Zone Managément on the North Erie Shore

[

’ .
-

In Ontario, several legislative enactments appear to

have some potential as mechanisms for introducing

comprehensive coastal zone management ‘on ' the north Erie

shore. The Ontario Planning . and Development Act of 1973 . B
represents potentially significant legislation in this ﬂ////
respect, This Act authorizes the Minister of 'Treasury,

Economics and Intergovernmental Affairs to establish any
; - .

J area in Ontario as a development planning area  and direct

the preparation of a plan "desfned to promote the optimum

-

economic, social, environmental and, physical condition ' of
o> - .

o

"the area".(27) The.Minister is required to appoint at least

two advisory committees,-one representing  planning area

.

.
L3

s
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v
municipalities and "~ one broadly representing planning area

citizens, to makg ‘recommendations on the preparation and
impieméntatio;--of the plan._  The development plan -Tay
c;:%ﬁip.policies on population density, generél location of
inéustryN;na’ commerce, érévision of pérks and open sﬁace,
acguisition of land, management of land and wateE_{gséurces,
control of all forms of environmental pollution, location
and development of infrastructure, development and
maintanence of social facilities; financing of éagital
works, coordinating planni;g and development area
municipalities and any other policiés seen advisable by the
Minister for implementagzon of the plan.
Upon completiongpf the plan, the Minister must ensure
that each area municipality, interested_citigens, and ahy
.advisory committees are furnished with copies of the élaﬁ
aﬁa asked to comment. As well, the Minister must appoint a
hearing officer for the burpsses of conducting public
ﬁearings on the plan and recommending to the Minister the
acceptarice, rejection or modification of the plan in light
of representations made to the hearing .offiqer. Final
approval of the pian rests with_Cabinet wh&h also approve,
following lpublic hearings, any amendme.ntsS to 'the plan
proposed by the Minister, any person or municipalitf.
Once the development gian has ‘been ‘approved, no
municipality or Ontario government agency-cén undertake'any

gstructurél or other undertaking or pass any bylaw that is in
Y )

conflict Qith the plan. The development pién overrides liiii/////;///
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official plans and zoning bylaws, which must be amended, if
necessary to conform to the develooment plan.

Other impbrtant features of the Ontario. Plgnning ané‘
Development Act include éuthoriiation for the #Minister to
acquire any 1land within the development planning area,
.subject to the Expropriations Act, dispose of any such land
in any ménner ‘and provide financial assiéténce o -any
person, organization, corporation‘ or _municipality
und?staking any policy or p(ogram' that implements the plan.

t .
Theb@et also réquires that the Minister undertake a review

of the plan at least evely five years, 1incorporating the

same public hearfdé and plan approval process outlined.

Although the Ontario Planning and Development Act has yet to
- ) .

be utilized, related legislation 4dttempting to preserve the

. . \i
Niagara Escarpment has been applied. .

The Niagara Escaiém,nt Plannlng and Development Act of

"1973 establishes a«s?%gﬁﬁ of development control over the

N e, ~
,.' TN

450 mile Niagara Escarpment for the maxntenance of this

*
-

unigue resource as a "continuous natural enyironment and to
.ensure that only such develpment occurs as is compatible
with that natural environmgnt".(28) .The Act ahthorizes the-
prepvaration and approval 6§ a Niagara Escarpment plan in a
mannerQ‘and with objectives, similar to the Ontario Planning
and Develop;ént Act. As with the Ontario Planning and
Development -Act, provision is made in thg Escarpment

legislation for land acquisiton and financial assistance to

‘e «c, ? Q"“




individuals,  corporations and municipalities to implement

the policies of the plan. ;o ’ . -
i . - Y :
Unlike the Ontario Plannifg and Development Act,

however, thé Niagara Eséarpment-Act specifies a system of .

development control whereby each and every application for

developmént within the- development control area is evaluated

. f‘ 1} i , .\-:'-. .
on its’ own merits in terms of its compatibility with the

Escarpment and-'policies of gﬁe plan. Until a plan\(is
approved, a Niagara Escarpment Commission establisﬁed ?y(the
Act is reviewing applications for development with respecé;
to type.of use, siting and design, coléur of buildings,

landscaping, grading of site- and other factors. The

Commission approves or rejects avplicatiomns for. development,

.
.

with an appeal procedu}e to the Minister of Housing,
responsible for the: Act. Once tﬁé plan is_ approved, it is
envisioned 'that the Commission's regponsibiiitieg for
administering developmaent control will b@ transfe}red to
county and reéional municipal goveqnwents (29f »

A tanﬁ body of legislation with some potential as a
,veh1cle<%br 1ntroduc1ng coastal zone management on the ‘North
" Erie shore is the Conservation Authoritie§~A0$:332~49467~as"’

amended. This Act auéhorizgé Cabinet to establish 1local
c6nserv$tion ;uthorities, usually on a wate}shed 'Sasis,'
following a request by municipalitiés involved. " The local

P

conservation authority is a coporate body whose members are
- ”~

appointed by the member municipalities, and Cabinet if the

authority receives provincial . grants, Tonservation

»“MO‘_’uuy o
.
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authorities- and their projects .are financed by member
: -,

ey
municipalitime and are eliq}ble for grants from the Ministry

~a
v ey

of Natural Resources.
'

. . .- S G "
. The objectives of the conservation authorities are to

"further the conservation, .restoration, development and

» - ' .
management of natural resources other than gas, oil, coal

and ‘'minerals."(30) Autholrities have the power ,to acquire
and dispose of land, control the flow of surface waters,
alter watercourses and make regulations(subject to Cabinet

[
approval) on the wuse of water, altering watercourses, land

- N

filling "and any construction in a pond, swamp or land

susceptible‘to flooding.
Comprehensive coastal zone management. could incorporate
the modigiéations to existing north Erie shore hazard policy
- o h ‘ *

outlined. Application of environmentsl impact

préyiously
analysis’ and environmentally sensitive regulahion of shore

protection |works and more emphasis on nonstructural

A

adjustmentsisuch as relocation, land aéquisition fnd hazard

land use regulation would have favourable environmental
implications. From an economic and social viewpoint,
application of economic efficiency and equity guidelines,

fegplq;ion of new hazard  land: development and shore

protection works and reduction of hazard susceptibility of

;

efisting development would reduce future hazard damages.
From a technological and inforﬁational'Perspective, greater
efficiency ;ﬁ p;ivate protection works coJld be achieved
through regulation of ghore.gfot;;tion .bqsed on an—adequate

’
.

J
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: ‘ & .
understanding of <coastal processes. . As well, greater

-

emphasis on hazard land use regulatior would encourage an

K

. ~ improvement in understanding of degrees of risk and extent

of hezard ‘susceptibility along the shoreline. -
: ‘ ’ ~ N .. 3,
It is in the area of political and adm{plstratxve

4 -

considerations, however, ‘that coastal zone management offers
. . N
significant potential over the modifications to. existing~ .

%

PAlicy outlined earlier in the Chapter. A more ‘e
* comprehensive and r;tional approach to shoreline problems

affords the ;ossibility'of reducing reliance on politicadly

‘motivated ad hoc and crisis response adjustments to natural

hazards. A fi}m' commitment to a long term management plan

_for the shoreline with em;hasfé‘oh nonstructﬁral adjustments o
should help redupe gﬁe necessity of turning to expedie%é

struétﬁ}al 'solutions' in times ;f éris}s.

»
-

- . Coagtalizone management algo offers an oppo;?unity for ~
rational ‘decision—making—on hatard problems irlight of
— other pressiggushﬁreline problems such as recreation and
enVironm?ntél ‘ﬁoliution. In -this ‘réspect, .the Ontario ‘,ﬁ

, -
Planning | and Development Act and ~the Niagara Escarpment

. . A
R legislation are particularly attractive given their rather
comprehensive mandate to consider economic, social and

environmental conditions in plan preparation. While thesé

P I (S LN

'Acts require that the actions of individuals, corporations,

municipalities and provincial agegcies must conform to the
’ R 4 «
‘'plan, they - do not involve any restructuring of provincial .

agencies ‘or redistribution of agency functions. Moreover,

-
Ya ’

’
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they do- not provide a .mechanism for incorporating the
funétions of federal agencies, of. which the Depar}ments of
Ficsheries and Environment, Transpért and Public Works are pf
some’ significance in shoreline matters. »

However, extensiveiagency and. functional restructuring
may be neither necessary nor desirable in effecting a more
compréhensive approach to coastal problems.(31) Certainly
the constitutional implications of concentrating federal and
provincial functions withjin a single agency are ponderous.
Moreover, the United States experience suggests that the
major issue in coastal zone ﬁanagement, at least from the
viewpoint 6f natural hazards, icg local;nonlocal.regglation
of development which is beyond direct federal involvement in
both the United’'States and Canada. i Furthermore, effective
regulation of deveiopment has important implications for

. Y . .
other <coastal problems such as” pollution. Given the

importance of regulatiogsof land use and development and the

-

constitutional limita'ttions on federal involvement in this
major 1issue, the Province becomes a 'core actor' in any

attempt to introduce coastal zone management on the north

-~

Erie shore. - , s
* !

Greater, federal-provincial cooperation and coordination

.
e,

‘will be necessary in any attempt to comprehensively manage

the shoreline, as Johnsfon and others(1975) stress in their

.

report on framewarks for coastal zone management in Atlantic
) X X

Canada.(32) In_this regard, the Canada Water Act authorizes

the Ministetr of Fisheries and Environment to enter into

»

——
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“~

agreements with proviﬁces for coSbrehensive water resource
management in waters of national significance. ‘Certaihly
the Qgeat‘Lakés 'qualify for c&nsideration, as .reflécted in'
the C%@ada-Ontario-GreéE*ﬁékes Shore-Damage Survey.

'An& form of coastal zone management for the north Erie

shore will be difficult to effect and may not be <close at

hand, given 'issues of local-nonlocal development control,

administrative fragmentation and public ;upport. The
political contrbversy sufroungkng provincial imposition of
developmen? control on the Niagara Escarpment supports this,
contention, Development control on the Escarpment has
éenerated widespread " local opposition and most staff
recommendations for permit rejection | have been
overruled. (33) In excess of 85% of development permit

applications have been aporoved.

’
¥
H
{
H
i
'
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i
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The Niagara Escarpment experiencde, in fact, may deter

provincial action on regulation of shoreline areas. The
Provinte, fér example, has yet to 'issue any kind of policy
statemeng on the significance, use anq management of Ontario
shorelines. There exists some'danger that, in  the absence
of overall ovrovincial shoreline éolicy, some regional

municipalities and other local jurisdictions will develop -

their own shoreline policies. These may or may not be

compatible with a provincial policy that ultifately may
emerge. The development of a shoreline 'policy by' the
Regional Municipality of Haldimand-Norfolk lenés weight to

this observation.
i
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Conclusions

7/

'\\\\i A consideration of future scenarios illustrating the

mplications of b10dd strategies for adjusting to flood and
etosion hazards on the north Erie shore suggests the

-

following conclusions: °

First, "continuing with hazard policy as expressed
during the 1972-1975 and earlier high water periods on the
north Erie shore will be éostly .in terms of damgdeé
sustained and government hazard assistance expended. It is
éstiméted that potential single year shore daﬁages in excess
of $7,600,000(in 1973 dollars) can be expected by the 1990's .
if hazard lan encroachment continugs.~ Related goveinment

. . /
expenditures cduld exceed $8,000,000. Moreover, these

expenditures would not guarante€e any reduction in d&mages

from subsequent storms or high water periods. The cycle of

$

damages sustained and government funds'expended willosipply ~
contiqge under existing hazard policy.

Second, modifications to existirng flood and erosion
hazard policy on thennopth Erie shore offer potential for
reducing futufé damages and government expenditures. A
number of relatively incremental changés could be made in
existing policy.’ .Specifically, the federal and provincial-
governments could: méle grant andlioan programs pfoviqgnq
gssisténce to shore property owneré on the north Erie;shore

more flexible. to-facilitate relocation and flood proofing of

hazard éuscépt}ble structures; broaden the basis on which

’
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decisions Aare made to implement programs and Dprojects
aadressing north Erie shore hazards to include economic,
social and environmental, :s ‘ well aé techniczag
considerations; enforce existing shore protection permit
procedures with, particular attention to determining. the
environmental suitability of proposed protection works; and
facilitate ané encourage mhi)cjpal aovernments' to.regulate
devélopment in shoiecline areas, particularly areas such as
Malden, Colchester South, Gosfield 'South, .Mersea, Harwich,
Norfolk, Delhi, Nanticoke and Haldimand Townships(see Figure

14) which are highly bhazard susceptible and 1likely to come

under increasing development presstige.

", To facilitate hazara landqqg_gulat}on, appropr.iate

<
"»’J‘

federal and provincial’agenc;?s could provide municipalities

ES

with expertise on coastal processes and detailed

-

dzlimitation of flood and erosion hazard land.

bpd third? -1f federal and provincial government
agencies have an administrative wiIl't: reduce flood and
erosion damages and, ultimately, government hazard,
assistance, much ;ould be accomplished thFough modifications
to existing hazar%,policy described above. THe introduction
ofh comprehensive coastal | zone management, while a more
formidiblg challenge, ‘presénts an opportunity to deal with
the ranée of pressing problems; including water.p611ution
and public recreational access, affecting Ontario

shorelines. As land use-regulatiop avpears to be a central

element in coastal zone management, the province must take a

- o
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lead 4in this area. 2As a first step, the Province must give

consideration to development of a shoreline policy outlining

the environmental &and economic significance of Ontario

‘shorelines and ldentifying the bioohysical and human
functions these shorelines shou satisfy. 'For 'example,
L .

some economic activities clearl reqaire a shore Yocation

"

while others do not., AS a seco step, thought must be
given to means of introducing planning and management
schemes that will permit a satisfaction of demands for both
preservation and developmeng. Existing legislation,:such as
the Ontario Planning énd Development Act, should be examined

-

in detail as possible vehicles for coastal zone management

or, at the minimum, coastal hazard management on the north

Erie shore, Gggile the Province should exer@ise the lead in

fras
~Fhis. regard, an opportunity for federal-provincial

cooperation in coastal zone management is present in the
Canada Water Act. The Canada-Ontario Great Lakes Shore

Damage Survey has been an initial expressidn of this

. , -
opportunaty.
3
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CHAPTER VIT
. SUMMARY
This disseration, essentially an  examination” and

evaluation of Lake Erie shoreline flood apd erosion. hazard

policy, has attempted to satisfy five objectives. First, a

model for evaluating natural hézara policy is develoﬁed.

Seéond, the nature of the Erie shoreline flood and erosion : N
hazard problem is defined from a huméh ecological R
perspective, Third,. gqvernment.policy goals and means of
satisfying these goals on the Erie shoreline are identified:
Fourth, Erie shoreline Dpzard policy‘is evaluated 1in terms
of environmental, socio*economic, political—aéminis rative
“End' Eechnological—informational criteria. And fift

"implications of sevéral broad policy approaches

Er i¢ shoreline flooding and erosion are discussed.
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- A Natural Hézard Policy Evaluation Model

The nathrél hazard policy evaluation mod?l developed
this disseration tnvolves four steps. First, the. haz

policy problem igthfined in terms of the natlure of

-

in

ard

the

hazard and its magnitude and frequency. Second, hazard

- - a .
» policy goals of economic efficiency, environmental qual

and social well-being aré identified, - as are means

ity

of

reducing+hazard losses, rediséributing these losses or doing

nothing. Third, environmenté;, socio-econonic,

political-administrative and technological~informational

evaluation criteria are specified. and fourth, these,

evaluation criteria are applied to & wide range of hazard

policies that attehpé to reduce hazard losses, redistribute

these losses or do nothing and let-individuals reduce or-

bear the losses.' D

€

and . a number of hazarﬁ policy issues are identified.

Evaluation criteria- aie essential ‘to the —miethodology

In -

terms of environmental considerations, hazard policy should

- ’

minimize impacts on the biophysical envifonmeqt, recreation

and aesthetics. ° To accomplish .this, environmertal impact

. . ' . |
analysis should be | required or other environmental

guidelines specified. With regard to social and economic

aspects, hazard policy should reduce aamages and discourage

continued hazard susceptible development./ As well, hazard

14

land occupants, should bear an equitable“portion of the costs

-

of hazard land encroachment. Benefit-cost analysis should

»
H
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be required or efficiency and equity guidelines specified.
.w - » . ’ . Y . - N .
In terms of political and admini®trative considcrations,

hazard . policy Should be sensitive to the - concerns of
- )
affected individuals and provide for public input and appeal

of decisions, Policy should not be an ad hoc response Ed

crisis - and jurisdictional and administrative problems -in
= - N

policy abplication should be minimized. With }espeg¢ ‘to
technological and informational factors, -hazard vpolicy
should be efficacious, based on adeguate information,

technigues and guidelines to cncourage effectiveness, As

well, there should be provision »fér hindsight evaluation of
e

policy.
s

'+ Defining the Hazard Policy Problem’

°

In this dissertation, the Lake Erie shoreliné'flood and g
-erosion hazard oroblem is defined in terms of a human
ecological concept of natural. hazard. "This concept stresses’
that hazards result from the interéction oﬁ-sbiophyéicai
eleménts and processe;. Thus, factors such as 1lake. level

fluctuation, beaqﬁ material composition ‘and the nature and

T

extent of human encroachment are important compbnents of the
Erie shoreline hazard system,

Flooding of shoreline areas can _.result from long term,

s
H

annual and short term flucggations in the 1level of Take

Erje. Short term ‘fluctuations, _due to meteorological

-

df%turbances, are particularly damaging when they occur

A
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during peridd§~ of long term high lake levels.. Periods of

“

. high lake levels recur 1ouqh1y‘gvery fifteen or twenty years

on Lake Erig, most reéen;ly during ‘the 1972-19Y75 nperiod.

The 1low lying Eiie sand spits -afid Erie's Western Basin

NS R

SRS

shoreline are varticularly susceptible to flooding.

Much- 'of .the Erie shoreline 1is composed of erodible

Ny
18-

3

unconsolidated material such . as sand or glacial till.

4

Average annual shoie recession rates of 18 feet have been
recorded along the Erie shore€line in Elgin County. The sand

spits and Lake Erie's Central Basin shoieline are.

»

susceptible to erosion, particularly during petriods of high

't

8 ‘
TR AR U e

lake levels and severe storms.

s

R TIA e

' The Erie shoreline has been an attractive locaqknufor

o

various human activities and pEesently some 44% and 52% of

the north and - south Erie shoirelines’, respectively, are

.
s
%

developed in permanent and . seasonal residential, commercial

b3

et

and industr@al uses.. Much of this developmént has Dbeen

¥
o
~,

U5

concentrated in | hazard susceptible areas such as ‘“the $and
. ¢’ . .
spits and Western Basin shoreline, in spite of the extistence

of lake 1level data sihce'1860. As 'a conseguence of this -

.
-
try
et

.. "?::':F ‘

-hazard land encroachment, 1972-1975 property damages on the

.
- &

qprth and south Erte shores were $6,200,000 and “
$104,000,000, respectively. Bvidence indicates that damages-
\ - .

are .increasing, largely due to increasing hazard susceptible -

-

encroachment. . . .

The pistory of 3azard adjustment in the Pelee, Rondeéu,

Y .. . . ) . . .
Long Point and Presque Isle areas indicates that shore wé%
) £)

>R\ e Yy
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A

? > . .
prbtection worki?ﬂhé?e’ been the preferred . response to

flooding and erosion. Man has attempted to interfere with

biophysical processes ané 'f£i%' dynamic shorelinés. This
. \ ) o )

approach has resulted in a long history of recurring and

increasingly cbsély measures to combat shoreline hazards.

Mpréovgr, the gfgater pfoéortion-of adjustment Ccosts are

being -borne increasingly be the wider taxpaying public as
'”the lgvél'of senior government cost sharing increases.

Im%grtanﬂ environmental costs have been associated with

hazard land encroachment in the sond spit areas. Many acres

of ecologicéliy valuasble marsh havé been drained fer

agriéultur% andwfilled for rqsidentiél use., Some shore:

protection - works.. interfere with littorﬁi processes,

el

accelerating érpsion in adjacent .areas. During high lake
levels °}n particular, septic systems associated with

residential and commercial uses ‘Gontaminate lake water.

The history of human!incnoachment and adjustment to

flooding and qrosion‘-in the Pelee,égondeau, Long Point and
. : . o
Presque- Isle areas suggests that generelly man has ignored

>

or neglected coastal processes and the implications of these

processes on human activities.

S . .
>,

>Natural Fazard Policy and Policy Goals -,

v
Governments can opursue three basic policies with
- . .
. P F -~
. respect to naturale~hazards. Governments can attempt to:
L4

reduce hazard losses throughg-é variety of structural and

. . A

7
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nonstructural means; redistribute. these losses  among
‘taipayers generaldy; and do nothing and let individuals cope
with hazards on their own. Goals of economic efficiency,

environmental gquality’ and social ‘yell—being appear to

¥

underlie these broad pdTicyfapproaches.

A varié jo £ means are available to adjust to flood and

erosion haza}dé on the Erie shoreline., 1In pursuing a policy
of reducing héiard losses, governments can modify the hazard
cau;e, mod ify the hazard or modify the 1osskpotential. _Lake
level regulation, seawallg and hazard land use regurat;on
are examples of £hese types of policy. In pursuing a policy
of redistributing hazard losses, governments can provide
public diaster réiief or tax write-offs. -_In doihg}nothing,
_govérnments bear the losses on public property and let

.individuals contena with private piloperty.losses,

An imgortant feature. of Lake Erie shoreline hazard

. policy 1is the, highly fragmented nature of adﬁihistyativek

arrangements. There are et least 54 internetional, federsl, -

provincial, state, interstate and federal-state agencies

attempting to reduce or redistribute Lake Eiie flood and

Pl

erosion’ hazard losses, as well as 31 incorporated

“%nunicipalities- in Ontario an® 61 in Mihcigayp,* Ohio,«

Pennsylvani;‘ and New York bordering [Lake Erie. , Various
_regionai'and spebial purpose, bodies, sucﬁ/ as conservation
authorities and planning areas, .further complicate the
formulgtiqn and e%pression of.hpzard policy ©on the . Erie

. /
shoreline. Morgover, evidence suggests that administrative

N
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»

arrangements are becoming increasingly complex with the

»

establishment of new agencies.

In spite of the facé‘that some, agenqies such as the
Untfeé States Army Corps of Engineers, Cénad;lDepagpment"of
Fish;ries and Environment and Onta;gg Ministry of Natuial-
Resources are more centially involved in Erie shoteline

hazards, no single agency commands a wide range of means for ]
5 . .

dealing with ‘flood and .erosion hazards. For eia@pld, ' . i
federal agencies h2ve no airect control over land use, which

is a provincial and state function that has been delegated, .

- >—, ra
<

in turn, to mﬁnicipal governments, . . L R <

A secénd important feature ;f Laké Erie shorelirne
hazéra policy is the often crisis generated and ad hgc 3;f
nature of 'éoﬁirnment yesbonse to flooding, and erQSion.

. ~ . .- 7"' ~;' .. 7
Typlcally, gov?&nment resconds to .major storms on Lake,Erie "~

with ad hoc™ financial or otber arrangements.; This is

pakticulérly true on the north Erie shore,” where much setio:

goveérnment policy is administratively,” vrather than

legislatively, based.. =~ mT

s

° The <crisis response nature of decision-making and

——..

fragmentation of agengy responsibilities have facilitated a

structural appraoch to Erie shoreline hazards. Senior
- T e et ’

governments have -financial- power while local governments
I »&

control development on hazard land. During times of crisis,
senior governments, are under considerable pressure to take

some action, Typically, cost Bharing arrangements for shore

LI b .

s
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protection attractive to local governments have been an

expedient 'solution'.

Hazard Policy Evaluation ’

‘Selected policies that aim to reduce Erie shoreline
. st > 7

hazaro losses and’ redlstrrbute these losses are evaluated in

terms of . environmental, socio-economic,

,

polztlcal admlnistratlve

.

ahd . technological-informational
crlterla. As well, the 1mp11cat10nse of a do nothzng policy
aré'oonsidered; - -

' golioies that attemgt ro_ redﬁce hazaro losses “oy

K
.

PR

'?modifyihg.the hazard and hazagd'cause address biophysical’

eIeMents and processes.‘ Consequently, st¥ ral measdres
such as lake 1evel regulatron and shore protectlon works can'

have important “environmental 1mpllcatyons. _ Structural

-~

- adjustmepts are Eostly, not always effective in the long

S ~
v
4 s

‘term and encourage contrnued occupance of hazard . lahdr As
; L. .

e s

e ) . - T
well,. structural measures often require’ a long term-

. »y
v .

‘commitment to maintenance and ;eéonstructidh. For example, - °

-

,there is‘a ‘long history of constructionf and reconstructron

/; ‘-_,

" of shore protectlon works 1n the - Pelee and Rondeau areas._ﬁ

Generally, shore protectlon works Jare acceptable ' to
o . ' &
shore property owners suﬁferingfflood and erosion Hamages,

1/ *

particularly when a 'hidh‘ proportion - of the. costs of

structures are borne b§/the w&der taxpayzng pub11c. However,

1973-1974~ AwR.D.A. dykipg in Essex anq Xent Counties’ and

NEI PR r’;&:&an‘-‘:&r«:{iﬁsgm"'ws«’-m-w«vﬂ‘z NN
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4

‘Corps of Engineers temporary dyking in Monroe County

generated considerable 1local controversy. ., In both cases, - o \

7

some shore property owners felt they were denied access to .-
h ~ v

decision-making afiggting them.

7 During th€ 1972-1975 high water period, in excess of -
$6,400,000 and $15,200,000 were spent by senior governments

for shore protection on the north and south Erie spone;
respectively. This represents Y5% and 26%, respectivel&, 05.

. © .
total meastrable government, flood and erosion hazard

expenditures on the north and south shoges during this .

period, !

.

- w
Poligies aimed at reducing hazard losses by modifying
" the loss potential address human elements and processes in
‘E -

the natyral hazard system. They seek to reduce, rétﬁer than

-~

increase, 1interaction between wman and his biophysical
- < ‘.

environment. For example, hazard land zoning might %xclude

.construction in highly hazardous shore areas. Similarly, a
flqod, proofing policy might allow, cbnstr@ction'pf hazard
tolérapt structures. By reducing interébtion between human
and ‘biophysical éloéésses, policies that modify the loss
- po?éntiai create opportunities for reduciné future hazard

losses. .
. >

" ‘Unfortunately, policy aimed at modifying the loss

potential generally is not acceptable to shore property,

owners. While there has been 1little emphasis on this

approach on thé Lake Erie shofeling, particularly on the

south  shore, interest is increasing. The Michigan

)
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»
shorelands management program and the adoption Sf official
' - . .
plan hazard policies by Ontario municipalities are examples

caea

of recent interest in hazard land use regulation.

-

"Policies aimed at redistributing hazard losses do not

’

L3

address diréctly eifher the human gr .blophysical processes
invovled in natural gazards. Theseisolicies simply spread
the " costs of hagard land encroachment among taxpayers
generally. Inasmuch as programs such as the‘ Ontgéio Post
D;saster Assistance.program anl Unitgd‘State§%Small Business

Administration disaster loan program do not attempt to

reduce hazard losses, they can be economically inefficent

responses to frequently recurring hazards. 1In Estral Beachf”“

. =5 .
for example, residents received S.B.A. loans and grants

- H

threer times during the 1972-1973 period to repair their
earlier repairs. 'Hazard loss redistribution policiés are
very acceptable to propety owners and permit their continued

occupance of hazardous. shore areas.

Disaster relief has been stressed on the south Erie:

shore, where the applicahion of several relief programs and
tax write-offs _ resulted in government expenditures of over

$41,900,000, or 73% of total measurable hazard assistance,

during the 1972-1975 period. Disaster " relief was not

stressed on the north Erie shore.

A do nothing policy generally is not acceptable to

- 2
shore property owners, et from a broader perspective this

approach may be'a least cost solution. The south Erie shore

£ o=

experience suggests that any extention of disaster™relief on

-
B
.
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the north shore, for example making cottagers eligible,

2 - -
would prove costly to Ontario and possibly (Canadian
taxpayers generaily.

while this evaldation identifies many problems

concerning paffiEular policies, it is possible to
& ' .

generalize. Many policies lack flexibility. Disaster relief

pgograms do not allow or encourage relocated or flood

-

proofed reco&struction of buildings. 'As‘well, policie§ lack
provision for 1land acquisition. Thug opportuéities Eo:
reducing future hazard losses are missed. At the sa;e time,
some policies lack guidelines to ensure efficiency, equity
and. effectiveness, For example, 1973-1974 "90% senior
government A.R.D.A. assistance was essentjally a gift of
funds ‘to several municipalities with few guidelines

. - .
attached. Municipalities were not required ‘Fo 'copsider
whether Ehe,benefitsffBE dyking projects would ‘outweight
costs. Nqﬁ/;ere they reguired to consider the environmenéal.‘
or other implications of their préjects.

In summary, government resmonse to the 1972-1975 high
Qater ‘pegiod on Lake Erie Qas costly., Total measurable
government hagard exﬁenditures dur ing this period are
estimated to _ exceed~ $6,800,000 and $58,300,000,
respectively, on the nof£h and solth Erie shores. | Public
subsidies to private prqpérty *owhers afe estimated to be

$4,500,000 and $49,900,000, or 79% and 60% of total private

damages, respectively, on the north and south shores. Yet,

‘seldom does the general public derive bénefits, for examble,

. ? . . . -

e BERITIN P
Ll ,Nv,zj’"":ﬁ% \!&3\@‘}: -4,.'»‘@;3"“; Ay .'.'{;&J‘)‘ 3




Lo

.~ .’ P e o ORI & AR Goavaeriay Pl Aerom ey

TR

Car /

B

-k 338

in the form of increased recreational access to shorelines, -

the loss potential. - . -

Hazard Loss Reduction

‘

It is possible to consider the implications of several

-

"bi1oad strategies for adjusting to flood and erosion hazards

on the north Erie shore. Three future scenarios identified

in thi%® dissertation are: continuing with 'existing hazard
policy; modifying existf;g hazard policy; and introducing

new hazard policy.

*~

»The scenario of cdqtinuind with existing hazard policy
. ‘ :

on the north Erie shorg'suggests that if a high water period -
recurs in the 1990's, shore noroperty damages could exceea
the level incurred during 1972-1975 by at least 71%. This
"would result from a policy that "attempts .to' modify
biophysical processes

rather .than minimize the loss

potential through measures such as: relocation, flood

i
ot -«

proofing, hazard 1land acquisition and hazard 1land use
regulation, Following severe storms; it can be expected
that senior governments would resoond to requests from

property owners and municipalities for shore protection and

—

dissater relief. Large government subsidies would benefit
relatively few individuals in specific areas. Decisions.to
ﬁrovide thlese subsidies would not be broadly based on

environmental, economic or social 4guidelines and would
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long term

reinforce the

further commitment to periodic

subsidies.

’ .The scenario of modifying existing north Erie

hazard policy envisages changes.that could reduce long term

-

total hazard costs. .

: e : : : N
. A first modification involves changes in grant and loan
programs providing shore protection and tehabilitation

assiEtance to property owners. The Ontario Post Disaster

Assistance program, Ontario Shoreline Property - Assistance

. -

prodram and “Canada Department of Public Works erosion

contribufions program could be more flexible to permit

well as

4,

relocation or flood nroofing,.as shore protection

and rehabilitation to pleéisaster condition,

second modification involves the application of

economic, social and environmental, as well as technical or

engineering, cpnsidorations to the selection, planaing.and.

implementation Jf programs. Such gquidelines. might help

. .« .
reduce the construction of environmentally disruptive or

economically inefficient shore protection works and
- < N
encourage consideration of nons;ructurab\flte(natives.
A third modification to existiné horth Erie .shore

hazard policy involves enforcement of federal and provincial
— . e

shore protection permit programs. The enforcgment of an
environmentaly sensitive permit program would help reduce

the construction of _ineffective, environmentally disruptive

*

and visually unaesthetic private protection works.

- g

shore

S

/,(

#, "
N

k.

)

1

4

Tin 2t

FERRCE
Mt s

,
5.

)

s B i

”,

-
*":*i, o 4:‘/43

afigt
2%

¥ YE————




Y A

o
.

. B ~< ..- ) ) ¢ 3[40

A finel modification suggested in this scenario

concerns the requlation of development in hazardous north

Erie shore .areas. Any reduction in hazard susceptible
development-can be expected to reduce future hazard losses.

Particular attention should be focussed on hazard land

; . . + -
regulation in aveas such a&s Malden, Colchester South,

-

Gosfield South, Mcrsea, Harwich, Norfiolk, Dehli, Nanticoke
and Haldimand Townships(see Figquie 14), which are highly

susceptible to flooding and erosion and subject " to
— E -
increasing development pressure.
- N
These modificetions to existing north Erie shore hazard

- A

policy offer. séme opportunities for réducing .flood and
erosion Gdamages and, ultimately, °~ government hazard
fgssispance. However, new*volicy, specifically comprehensive
anstal zone nanagement, presents an opportunity to deal

with the range of pressing’ problems, iIncluding water

- pollution and -public recreational access; affidcting the

north Erie shore, A broader

w

view of shoreline problems

might suggest managemernt solutions that can achieve multiplé ‘ .

o~ "

b%?efits, for example reduced hazard susceptibility and

increased public recreational shoreline. .
A central element in coastal zone management 1is land

use regulation. The Province must take the lead here, given

constitutional constraints on federal action in this area.

ds.a first step, the Province should develdp a shoreline.

pélicy outlining the environmental and economic significagce
» : -

- of Ontario shQ{Flines and 1identifying biophysich”and human

~

3 .
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functions these shorelines should satisf{y. For example, not

\ N

sebond step, thought should be  given to mechanisms for'

introddcing planning and management schemes that will permit

satisfaction - of~ demands for both

N

development. Existing fégislation, such as the the_oﬁtario

preservation and

Planning and Develbpment Act of 1973, might

such mechanism. As several federal sgencies have.significant -
involvement on the north Erie shoreline, federal-provirncial

cooperation and coordination should be encouraged, possibly

<

—

\

Iﬁblications for Further Research

all human activities reguire a coastal locetion. AS @

represent one

through provisions in the Canada Water Act of 1970.

341

&

-

-

— _Initially, it was suggested that this dissertation,éan

significance -of wpublic policy in several:

-

shoreline ecology ‘in  the broadest sense, that - is, botﬁ

biophysical., and human processes,

~ - agencies facilitate or inhibit various: adjustments to

N

shoieline hazards by individual hagard land occupants and
other government agencies. Administrative fragmentation

_appeavrs to be a major problem in this respect. ‘Each agency

»

* v

svarious government agencies undertake project
- M « g

s “that affect

increase understanding of how man adjusts to his biophysical.’
environment, a theme that has long captured the gétention of

geogr aphers. Specifically, this case study of Lake wEéievc
sﬁoreling fiood, anq erosion hagard,policy-'deménstratgs the

respects. First,

Second,

>

e S AT e o e

government

.

sy




+ structural solution to coastal erosion on Long Island, New
~York, and in doing so, exacerbated the hazard probiem. with\ i
respect to & "different natural hazard, Jeckson(1965) has
found tha;_prov1sxon of disaster relief for arthquakes in
; T/the United *~ States discoutages the adopti n of priva}e 3
' ‘Jii;adidstment5v42);~¥, ’ L r o n

£

) ~ - \
: 342

with resnect

F

and level of government has svecific mandates

to shoreline hazards.,

* The conclusion that public policy is a very significant

factor in human adjustment to coastal hazards supports

natural hazaid researchers.

1ecent findings of other

intergovetnment relations may

Heikoff(1975) suggests theat

prove one of the major limiting .factors on attempts to

docuyments- how o

.

manage ~ coastsl resources. (1) He

a technically 'best' .

*

fedpral-state-local relations modified

a3 Soa ¢
-

'The‘ developmpnt of vany ‘detailed theory of hgw man

'

will have ' to

aﬁjusts to his bxophy51col environment

4 '.- . ‘
recogntze the impor tance of oublic OOllCV and consideyr such.
crisis

factoxs as adm1ntstrat1ve fregmentation, resoonse and

e

cost Sbarlng arrangements, in addxtlon to perceptual factors

.

, that have; been explored well in the hazara literature.

° : a .
.

This dissertation suggests that 1if governments wish to

-

, seek a reduction 1in ghoreline flood and erosion damages ét )
mi&iqym long term total cost, emphasis mﬁst-be placed on, . 1'
policies tha;j aim to ﬁodify the 1loss votential, .that is, ¢
reduce, the _inée action between human and. biophysical .
processes. at work -along  the shqreliné: More detailed &

» H
. - l
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research on the mellcatlons of specific programs and
projects will be Qpceseez h////evaluatlon criteria

. / ' .

specified 1in_ this dlose»tatzon - should prove a useful
$ . . * 3 .

starting innt. For example, \what-are the environmental,

social, economlc, ‘political and technological implications

bﬁ flood prooflgq as opposed - to shore protection in a

- §artiéular area? The. recent United States Army Cofps of

Engineers shoreline flood vnrotection study for Monroe County.

3

§ ol

1s an ekxample of a more detailed consideration dFastructural
and nonstructural flood adjustment possibilities.(3) This
study determined that from the perspectives of national

~ .

economic efficiency and environmentel quality, flood

&

<

proofing and ‘ relocetion, resvectively, were’ preferrable to |

.

adjusStments such as- shore protection, flood insurance and

Lake¢~‘leyel—w%egulation. A > further example is “thé“

Canada-Cntario shore management study cunzently undexway in
Essex _County.{4) - This $120,000 study by FlShElleS <pand

Env{ronmenﬁ Canada and the Ontdtio Ministry of Natural
. q
Re?burées is a follow up to xecommendatlons "made in the

Canada-Ontario Great, Lakes Shore Damage Suxvey and will
N : .

¢

‘evaluate structural and nonstryctural shore management

¢ ~

alternatives for thiswparticular_shore reach.

.
-

While this dissertation has considered flooding and

g

) .I/ 13 o 0‘.
erosion, other natural hazards have important implicatidns

for human use of shorellnes. On the Lake Erie shoreline,
e ¢ "

- for examéle," low: Yake -levels' and deposition: create

inconvenience for many'shore‘propé}ty owners and add_greetfy

k3

-

“

¢
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to the costs of recrcational 2ndi commercial harbour

b -

maintengnce. Many of ‘the “5iophysical and bhHuman processes

. N I

. and public policy implications discussed . in this thesi%s may

-~ A

-

well apﬁlw to these hazé}ds; For examblc, Crisis resoonse

may be an impor tant faétoﬂ‘ih:human adjustment }td low 1lake

~
.

leyéﬁs.(S) ' The involvement of . powér generation  and

commercial .- shipping interests may generate considerable

‘pressure 6n senior governments ' to respond with large.

expenditures on harbour and@ channel dredqging and lake level .-

- [

réqulation. The qen%’al model developed ;ﬁ‘ﬁhis disseration-

coﬁid proyide a basis for eyaluating‘ihcse_qu'othez natural

hazards. " .

. . . B

> Investigation of biopnysical and° human processes at
work dﬁring low 1leke level periods would'adﬁ greatly ‘to an

s

understanding of. the . total husdan ecology of Lake Brie —

- &

hazards!. ', Losses incurred during high water stages méy“@e

partially offset by benefits, such as 1ncpeased récreation§1

beach capacities,faccruinq during low water stages. Such an

investigation ‘might suggest rcflneﬁen;s_id both the hazard

-

pol{cy " evaluation methodology. and recommended'.-boligy

changes. . RN

-
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NOTES

: ’ 1J:M._f Hé&kéff, Politics of Shore Erosion:
Westhamption. ~Beach - {Ann Arbor:: Ann Arbor S¢ience
Publishers, 19%9), p. vi. : :

- \
2F.L. Jagkson, "Imwpact of Public Policy on Piivate
Response to Hazard" (paper presented to the Ontario Division
of tne Canadian Association- -of Geographers, Carleton
University, Ottewa, “zich 4, 1975), op. 11-19.

. . "I;
- 3UnitednState§ Army Corps of FEngineers, Shoreline
. Flood Protection Study “Monroe County,”Michigan (Detroit:
U.S. Army &Enqginger District, 13575). .

4w.S. Haras, Canada Centre for Inland  Waters,
Burlington, Personal Communication, July 21, 1977,

N . 2The ‘International Joint Commission of the Great
Lakes levels initiated In 1464 was largely a response to low
water conditions at that time. See, International Joinht
Cammissiaon; Further Regulation of the Great Lakes (n.p..,

1976), p. 1. , :
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