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Executive Summary 

This study ism response to the Reference 
from the Governments of Canada and the United 
States of August 1, 1986 which asked the Inter­
national Joint Commission "to ·examine and 
report upon methods of alleviating the adverse 
consequences of fluctuaiing water levels in the 
Great Lakes -St. Lawrence River Basin". This 
progress report Is Phase I of the study, which 
consists of this Executive Summary, the Main 
Report, and seven subject-specific Annexes. 

Among the valuable conclusions reached in 
Ph'ase-1, the most significant discoveries arose in 
defining the problem, its origins and its current 
context. Whereas the study began with the aim, 
generally, of exploring, analyzing and reporting 
on ways of alleviating the adverse consequences 
of fluctuating water levels, and, although it pro: 
duced substantive results in this regard, it also 
extended understanding and discovered new 
dimensions of themes recommended, but not 
fully explored, in earlier reports of the Interna­
tional Joint Commission These include that the 
essence of the nature-human complex is ines­
capably systemic: that an ecological dynamism 
deserves priority consideration before taking 
any action on water level fluctuations: that mis­
perceptions and misunderstandings bf the water 
fluctuations phenomenon and of our ability to 
affect it abound: and, that the extant.bi-lateral 
and hierarchical governance poses impe_diments 
to concerted and coherent collaboration. 

-At a certain risk of oversimplification, t,he 
meaning and siQnificance of these discoveries 
can be summarized as follows: 

• The systemic essence of the nature-human 
complex means that specific measures aimed 
at affecting system-wide water level fluctuations 
are probably futile. It signifies the need for 
a fundamental change in the conventional 
approach to alleviating adverse consequences. 

• Ecological dynamism means that the lakes 
are not an infinite resource, which can be ex­
ploited without constraint, and that they are 



sensitive to human activity, potentially confound­
ing even welHntended ac)Ions by unexpected 

_ and undesired side eflects. It signifies lhe 
need· for gre9tly expanded analysis ofecologi­
cal effects in the context of governing activities 
on the lakes: 

• Misunderst;mding and misperception of -
the problem mean thatgovernments. need to 
underta_ke broad and multifarious programmes 
to inform_ the public about water level fluctua­
tions·and'thEiir Con,seq·uences; These mis·under­
·standings and misperceptions signify that the 
expectations· and de.sires of public.and private 
interests. once informed. could change radically 
from those.that prompted thi_s study. 

•-Impediments due to the nature of current 
governance means great difficulty in reaching 
agreement at _any level on policy regarcjing 
measures to alleviate adverse consequences of 
fluctuations. much less in taking concerted 
b_i'lateral or-multi-lateral action. They signify 
the need.for a common strategy for the Great 
LakfS---' St. Lawrence River Basin and for new 
and in_novs1tive fora to effect policy and pro-
gramme forM,ulation. • 

Certain fundamental factors are important·· 
to_·a general understanding of the nature of 

-the problem:, 

Levels and flows of the Great Lakes~ St. 
Ll3vyrence River SyStem ar~ never co~s·ta-nt. Th8re 

_ have_ been record lows in the 1920-s, 1930's and 
1960-s and record highs in the 1950's:1970's 
ancJ, most recently, in 1986. The lakes ~Isa fluc­
tuate-seasonally. Many stuc;lies have indicated 
that human interventions-have relatively minor 
impacts on fluctllati_ons in comparison with-hat~ 
ural forces. and that storms induce the most 
dramatic changes in local levels, 

By and large. static leve_ls are determined 
by the differences between net bas,n supplies 
(overlake precipitation plus inflows minus evap­
oration) and outflows, When net supphes are 
larger than outflows. a lake will rise and vice 
versa: Major changes in levels require a trend 
in supplies over months or years. The recent 
high levels of -1985 and 1986. for example. were 
caused by·consistenf.above-average precipita­
tion in the Basin. Local levels generated by storm 
conditions,._.of c'ourse. occur_within ho'urs.-Pre­
dicting changes in levels i_s made difficult. 1fnot 
impossible, by the unreli!lbility of long-term sup-

ply forecasts. Short-term forecasts. while more 
accurate. allow little time to react, Also, short-term 
forecasts are of lit\le help in either predicting _or 
deal.ng with-long term trends in fluctuations. 

Shorel_ine er0siol1, of r:najor _conce-rn to. som'e 
interests, is the result of dynamic natural pro­
cesses. so~9times-eXacerbated by,human·acti­
vities. such as shoreline structures. They shape 

_ the contours of the shore. according to its geo­
morphology. These processe:s.are affected to 
varying degrees by fluctuating water levels_, 
especially the local exaggerations from storm 
• surges. For many shore types. however. fluctu­
ating water levels have little 'effect on long-term 
recession rates. Better knowledge of shoreline 
features would enhance the ability to project 
effects of changing levels and flows on erosion. 

Besides the_ problem of erosion, fluctuations 
affectdifferent groups of people (hereinafter. 
interests) in different ways. H-igh levels are feared -
by shoreline prt>perty owners_ Low levels ham­
per recreation. constrain hydroelectric power 
productioR and jeopardize commercial shipping. 
On the other hand. fluctuatioQa are considered . 
beneficial for the environment: Further compli­
cating this 'picture is the fact that inte_res_ts are 
differently affected whe,n levels are extr'lmely 
high oriow: that is. outside a generaliy accepted 
band, Moreover. a particular int_erest may have 

-objectives at one location which may conflict 
with their objectives.at a different location. 

Currently, govern·ments lack the tools to -
meas~r~ these efft;:lcts od-interestS in a systeni~ , 
atic way. Past attempts. which have inadequateiy 
considered the systemic compiex and ecosys, - • 
tern dynamics in alleviating adverse conse-. -
qllences to a particular interest in a specific 
locale. are construable as futile in_the systemic 
perspective. Also lacking is comprehensive and 
coherent agreement on how benefits and costs 
of government action should be_ distributed· 
and shared. A systemic approach. by contrast. 
must encompass the interrelatedness of the -
parts, dynamic change. and the inevitability 
of new and unexpected concatenations of .,11 
influential factors. • 

This study poses a watershed in understand­
ing of the problem and in evolving an approach 
to concerted and logical action. 

_ First. Phase I identified the priority goals of 
developing a set of principles to guide d.icision-



making, a strategy that could educe coherent 
and effective government action and a method­
ology for Gvaluating measures for specific,, loc.31 
scenarios·in· a broad an~ ·systemic context. 

• Work towards these goals has begun, pro­
ducing thefollowing:.a preliminary mapping of 
interrelation-s amorig componerits of the natural 
and humari systems; indicatiOns Of the poSitions 
held by interests: and a coalescing sense of 
need f6r an overall strat8gy of governance. Par­
allel to this work possible measures have been 
catalogued and a methodology drafted for eval­
uating·them in a·n orderly an·d organized man­
ner. It will be important in Phase II to ensure 
coh8r6nce 8nd conSonance aniong· gu-i_ding prin­
ciples, an overall strategy and the criteria used 
in evaluating _measures. 

Secondly, Phase I also concludes that mea­
sures,.particu·larly combinat_ions bf measures, 
may have high potential for alleviating adverse 
conseqw3nc8s at sp8cific locales. Di~coveries 
.concerning systemic context. ecological dy,na­
mism, publiC misi.Jnderstaiiding .and governance 
impediments .do not converge to rule ol.Jt the 
potential.utility and broad efficacy of solutions 
tailor~d to unique, local-circumstances. The tax­
onomy of possible measures and the draft eval­
uation methodology relate irnpacts of fluctuations. 
to generic interests and suggest groups of cer­
tain meas_ures, thereby expanding· our-u_nder­
standing of the overall problem. 

Phase II shall aim, then, a.t four collective 
objectives 

• a set of biriational principles as guideS for 
deciSion-making: 

• an ove_rall strategy and general plan of 
action; 

• improveme·nts ·in 'governance; 
• refinements in-ui")derstandihg of critical 
aspects of the system . 

.Included under these rubrics, specific topi­
cal objectives will be.accomplished, such as 
improvements in.existing-Regulatory.Plans and 
creation or:refinement of}malytic-tools, such as 
a Geographic Information System. Phase II will_ 
also describe prototype remedies, .consisting of 
sets Of measures, suitable for generic local set­
tings, such as urban water fronts:areas of dense 
recreatiOnal use, and environmentally sensitive 
or vulnerable sites. As. requested, an inform_ation/ 
comr'n_unication programme for gOvernments 

• will be developed. 

The base built in Phase. lof this study will 
assure the success of Phase IL The issues are 
defined and rnany of the potential solutions can 
already be s_een in outline. The task of Phase II 

. will be to bring these beginnings to fruition and, 
thereby, to give governments in future decades 
clear guidelines for the rnanagement of the water 
levels and flows of the Great Lakes-St Law-

, renc·e River Basin. 



Foreword 

On August 1, 1986, the Governments of the 
United States and Canada asked the Interna­
tional Joint Commission to examine an_d report 
upon methods of alleviating the adverse conse­
quences offluctuating water levels in the Great 
Lakes-St Lawrence River Basin. In the Com­
miss1on·s Directive of April 10, 19B7, the 
complexity and unprecedented scope of the 
Referen"ce was clearly recognized. ln_ord8r to 
attempt to carry out ,the task assigned, the study 
was organized under a Pro1ect Management 
Team consisting of two co-chairs, two deputies 
of the co-chairs, two lead staff from the Com­
mission and co-chairs of five functional work 
groups. The present report is an interim, prog­
ress .report .of the Project Management Team. 

At the time the Reference was received, 
water levels of the lakes were at or near recorded 
highs forth is century which led to an initial 
emphasis on high_yvater levels and interim e_mer­
gency actions which could be taken to bring 
relief to interests harmed_ or threatened by the 
high l_evels. An interim task force dealt with the 
emergency situation existing at the time and the 
study team addressed the long-term systemic 
issues associated with fluctuating water levels 
and flows. 

From the beginning. it was recognized that 
most of the issues associated with fluctuating 
levels and flows in this international system were 
complex and interconnected and were·not,ame-. 
nable to single, one--time solutions. However, 
as the study progressed: it became apparent 
that one of the prerequisites for managing 
water levels issues ove.r the _long~term was a 
better appreciation of how fluctuations. in levels 
and flows influence the relationships between 
humans, their institutions and the Gre_at Lakes 
-St Lawrence River System. It was also recog­
nized that s_ome short-term actions intended to 
allevi~te c)dverse consequenceS ~o-~ld in reality 
increase overall susceptibility to fluctuatio·ns in 
leve_ls and flows.· 



Study participants were·aware of the Com.­
mission's previous reports on .regµlation of Great 
Lakes levels, which have encouraged apprnpri­
ate jurisdictions to institute improved shoreline 
management practices. They also knew that 
these earlier studies had not.had a great deal of 
influence. There was a clear sense that this 
study must be more.than an updated version of 
earlier studies. 

The specific tasks and questions raised 
in the Reference continued to serve as remind- . 
ers that the practical questions needed to be. 
addressed. At the same time, the increased 
focuson long-term considerations allowed for 
reflection and re-thinking. As the study devel­
oped, the information, ideas, insights and per­
spectives that emerged in the functional work 
groups led the Pro1ect Management Team to 
consider other matters which it saw as being 
relevant and, in the minds of many, essential to 
the overall purpose of the study.In a very real 
sense, the study has been a learning process· 
that has focussed as much on clarifying the 
thinking as it.has on d.ata gathering to answer 
specific questiOns Some might argue thalitie 
primary contribution of this first phase of the 
study has been to redefine the basic questions 
and tasks which need to be addressed if our 
two nations are to find workable ways of man-·· 
aging the· issues associated with fluctuating 
water levels and flows in the system. 

This report reflects these different, but com­
plementary approaches. Some of the issues 
raised were brought a longway toward·comple­
tion: Others reqliire more.time a_nd_re$ources 
than were available for the first phase of this 
study. This is, then, a progress report, which, 
together with its annexes, reflects the work that 
was completed in response to specific under­
takings identified in.the Reference, the Direc­
tive, and the P. Ian of Study. Ai" the same time, the - . • . 
report reflects the considerable effort directed 
at identifying and addressing questions which 
were not alWays identified in earlier documents. 
Many of those involved in the study saw this 
reformulation.o(sorhe of the basic concepts,· 
questions arid tasks as essential steps in · 
developing an overall understanding of issues 
associated with fluctuatingwater levels. These 
reformulations are a reflection of the evolving 
nature of the study and will, it is hoped, prove to 
be a substantial contribution. to addressing the 

• issue of alleviating the adverse consequences 

ii ' 

of fluctuations in water levels and flows in the 
Great Lakes_:_ St. L.awience River Basin in its 
broadest sense and to posing the challenges for 
government_s ar'ising·o~t-'?f.th~se cons8quences. 



Study 

Background 

The years 1985 and 1986 will long be re­
membered by the ,.nhabitants of the shores of 
the Great Lakes as a time of high water, floods, . 
frustration.and bewilderment atthe behaviour 
of the water levels on the huge, inland lakes. 
which contain one-fifth of the'world's sllpply 
of fresh surface water. Some saw their homes 
swept away: others watched the large wetlands 
in.undated and replenished for fish'and wildlife: 
some·worried about.-mUhicip·ar roads 8nd pro_b­
!ems relating.to the Operation of sewage 
treatment plants: others produced additional • 
hydropower and transported goods more effi 
ciently. It was those who suffered damage, haw: 
ever, who were most upset by the extremely 
high water levels and it was their voices .which 
were- heard in the governnient cha~bers.of 
both the United States. and Canada. 

On August 1, 1986, the United States Depart­
ment.of State and Canada's Department of 
External Affairs issued separate letters to the 
ln.te·rnational Joint Cornm_ission requ'esting that 
the Commission "exal"T)ine anct.·rep9rt upori _ 
methods of alleviating the adverse consequences 
of fluctuating water levels in the Great Lakes.-St. 

• Lawrence River Basin.'' (Lake Levels Reference) 

The concern about.periodic variatio~ of water 
levels on the Great Lakes was. neither new nor 
Simply a-response to.specific, regional pressure. 
Use of the waters·of the Great Lakes-St. Law-

Chapter. 

renCe RiverBasir,, as.Shown in Figure 1,-has 
been of..historit::-importance in the econ·omic 
and social development of the region.,The bene­
fits of deep draft commercial navigation, cheap 
hydroelectric energi and the concentration of 
huge industrial production have all been reflected 
in a high standard Of living and have b.een made 
possible through the development of the water 
resources available within the Basin. This focus 
on development--regulati_on, arid contrOI consti­
tuted the-historic attitude tOward the resourCe, 
and is reflected in the 19,64 request by the two 
govEfrn_mentS to the lnternation~rJoint Comm_is­
sion "to determine Whether measures within 
the Great Lakes Basin can be tak.en in the public 
interest tq regulate furtherthe levels of the Great 
Lak8s: or any of thf!m arid -the_ir conne'cting Waters 
so as.to reduce.the extremes of stage which 
have been experienced ... ". (Great Lakes Levels 
Reference, October?, 1964), Ironically, this ref­
erence·waS in _re·sponse to conditions-after a 
period of severe drought and corresponding 
low lake levels. 

The results of the 1964 Study did not follow 
as quickly as anticipated. It took ten years of 
iechnical-investigatiOn an·d tWenty-t~6 publ_ic 
hearings before a final report was submhied to 

. the Commission. By that time, the looming envi­
ronmental Concerns associated with inten•sive 
us·es of the r·egion and· th8 increasinQly sElns_itive, 
recreation81 and residential presen·ce•in thE! Sys-

1 



tern had begun a process of re-assessment and 
re~_considerat_ion of the ba$iC approach to the 
question of water levels and flows; the Report 
argued that only limited regulation of actual 
water levels was advisable and that manY·other, 
non-structurnl methods of dealing with fluctuat­
ing water levels. such as planned and regulated 
development of land use along the shorelines. 
should be explored Up to this point the focus 
of the studies had been on regulation of the· 
water levels. The shift in focus-from-regulating 
lake levels to other methods of dealing with the 

• impacts of water levers opened the investiga­
tion to a vast range of q_ue_stions which amourlted 
to a philosophical and methodological change 

_in thinking. 

the recogriized need for a new ap-proach 
was evident in the _report. G.reat Lakes Diver­
sions and Consumptive Uses (1985). The Report 
summarized it very'succindly: "The Commis­
sion beli~ves a holi_stic approach tO the resource. 
is necesSary .. .'' The.investigation into diversions 
and uses had quickly run up against the inade­
quacy of knoWl8dge, p'articuli3rlY in e_nVironmen­
tal. social a_nd econ9mic areas, and the confining 
limitations of the mandate. Future approaches 
to the issue had to be new. comprehensive and 
open-ended. There was not just one problem • 
with one sOlution, which would resolve the issue • 
for future generati_ons. The~e were many prob­
lems. or. perhaps betterstated, clusters of prob­
lems: they were changing at-rd evolving: they 
were subJect to !_actors completely outside of 
the :specifi'c parameter·s of. the Basin in clin'latic. 
legal, economic and political realms; their nature 
and implications were largely unknown: and. by 
no means_ least. stakeholders and interests had 
t6 be reached more effectively and included in 
the process of decision-making. 

It ,s immediately against the background of 
the conclusions of the report on Great Lakes 
D1vers1ons and Consumptive Uses that the Ref­
erence for the present stu"dy mUst be se~n. On 
_the one hand. the adverse effects of the high 
and low water levels had to be alleviated and­
ways of bringing down the water looked at: on 
the other .. ,t was felt the net must be cast more 
widely_to include review of previous work,.analy­
sis of.land us·e and shoreline management pra·c­
tices, assessment of impacts on the full range of 
interests.and an i~proved method.of informing 
the public. (News release. International Joint 
Commission. September 10._ 1986) As the _ 
Reference goes on to say, "Wherever appropri-

.2 

ate, the Commission is ·encou.raged to use 
improved analytical techniqUes which \11/ould 
best ·represent the changing .conditions and 
socio-economic values in the Great Lakes region.'' 

Although the Reference is deceptively sim­
ple in its stat8rrient, the imp!ica,tions for the 
Commission were. and are, much larger. The 
requirement is really for a new paradigm. a new· 
way of thinking.,about the future of the Basin, a 
new \/I/BY Of solving problems and making deci­
sions and a new methodology for assembling 
and an8Iyzing information. In its ne\fl{S release. 
the Commission recognized the .siz8 and scope 
of the undertaking in general. _even-if n·ot in 
detail: "The Co_mmis$ion appreciate~ and Wei-

. comes the fact that this far-reaching_ Reference 
will-involve new initiati'ves and that its nature 
and terms aUthor(ze. the CommissiOn to uridertake 
new· 8pproacheS far beybnd those, authorized -
in, previous R~ferences· .... (News release, _Inter­
national Joint Commission, September 10, 1986) 

How to do it? 'Af19r a series of meetings and 
discussions: the ComlllissiOn decided to .irivite a 
_number o(spec_ialists to:c~rrl8 together to dis.­
cuss the de'srgnmg of the study. The workshop 

. took place January 13 and 14. 1987 and ,ts 
proceedirigS w~re. recorded and distributed as 
Design Exp/oration D1scuss1onsRegardmg the 
Greatlakes Levels Reference. The agenda 
included speakers on fluctuating lake levels, 
climate, ecology, land use, modellmg, conflict 
resolution and mediation. and economics. 

What ha_d .been foreseen by the Commis­
sion was confirme_d by the presentations and 
discussions of the workshop- The Great Lakes 
Basin had to be thought about in a more com­
prehensive manner. Whatever-short-term actions 
might be taken, the Commission had to develop 
a long-term strategy which would recognize 
that ':_given the unknown fluctuations in the nat­
ural system, the multiple j_urisdictions. the diverse 
stakeholde_rs'_ i11terests, the .process of accom­
m9dation ·js diverse· and complex". The process 
of decision-making and implementation would 
have to take into account the often conflrcting 
agendas qf the var'ious interests concerned about 
_the fluctuations ,n lake levels. No solution. includ­
ing do nothing or total control of the levels. 
would satisfy all interests and, indeed. no solu­
tion would satisfy'similar interests-in different 
areas of the.Basin. While extremely high water 
may replenish wetlands and run hydroelectric 
ge·nerators at or over capacity, it may also com~ 
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bine with-storms to erode shorelines and 
• damage lakeshore property The task of.the Com­

missio_n_ was .. to map oUt a strategy whic_h would 
be both responsive to ihe concerns of the inter­
ests an·d respons.ibl8 to futu_re Qen8rati_ons. to 
secure and analy_ze data and,inforni and involve 
the interests and the pu~lic so. that decisions 
and actio.ns might be made with a substantial 
al"Tlount-of c_onsensus. 

This realization was both realistic and diffi­
cult It seemed.obvious to all that there was no 
single, simple solution, but.addressing the posi­
tions of rna'ny interests is basically the balancing 
of competing valu.es, Each interest presented a 
value-based argument, that is, an argument for 
whatthat interest interpreted as a"'good": how 
can these "goods" be weighed and evaluated 
ag'Eliri_st_ one another? A common ground had to 
be found, ii possible, which was coherent with 
an overriding common good. What.was the • .. 
common good7 What was the cornrnon ground7 • 

. These were the underlying and informing ques­
tions thaf had to be addressed by the study 
process as .a whole and by each work group 
implicitly, ii not explicitly. 

The acceptance and, then, affirmation that 
disagreement was. basic tci the process led to 
the approach taken in the Plan of Study and the. 
organization of the work grnups.Alter further 

• ·co.ns.ideration, the Commission issue·d a Directive 
on April 10, 1987 The Directive foresaw four 
steps necessary to the successf~I completion of 
the work:.1) Review and analy~is of the physical, 
economic and environmental situation; 2) Iden­
tification of critical issues:, 3)' Development of •. 
a full range of measures and an .evaluation of 
their impacts and implications: and, 4) Formula­
tion 6f recommendations for future-consider­
aiion ·and action. 

In order to carry <;iut this work, five-Func-­
tional Study Groups would be organized. These 
Groups would bring their findings, questions 
and concerns to a Project Management Team 
consisting of an executive-arid the Chairs ofall 
the functional groups. The ProIect Management 
Team would be responsible for "the conceptual, 

• techr1iCal atld 13dministrative-int~gration of the 
study", Overa.II policy leadership, ratification of 
d8cision.s and reconlmendaticm~ wbuld be given 
by the six Commissioners, advised by a Steer-

. ing Committee, corisist1ng of the co-chairs of 
the Pro1ect Management Team, two Comm is' 
sioners, and two lead staff of the International 

4 

Joint Commission. ProIect Advisory Groups would 
be ·tormed, where necessary,. to give advice to 
the Commissioners. As it turned out several" 
Project Advisory Groups were set up to provide 
advice to the Functional Groups.The member­
ship of all committees and groups would be 
strictly bi-national and the Project Management 
Tearn would be headed up b'y bi-national co­
ch_airs. Li::lter, ai. Exe~utive Director wa·s appoirited. 
to facilitate the administration of the project 

It was decided that three of the live func­
tional groups would be organized on a subject 
base, that is, they were to look at areas affected 
by lake levels, and two were organized On a 
functional base, that iS, the,y were to·.examine 
how·th~-Proces_s ·of redress and mar:iagement 
was to b8 conceived, .explaineq-and organized. 
Th!3 Directive envisaQ8d th8ir areas of r~sponsi­
bility as follows: 

Group 1 - HycJraullcs, Hydrology and Climate 
(subject oriented) 

Group 2 - Coastal·Zone Ecology, Resources, 
Uses and Management 
(subject oriented) . 

. Group 3 -.Socio-Economic and Environ.mental 
• Ass.ess.ment (subject oriented) 

. Gr_oup 4 ~-Public Participation and Commun,-
. . cations (funct1bnally oriented) 

.Group 5 ~ Systems Analysis .and Synthesis 
,(functionally oriented) • 

The groups were to be interlinked by a c.ommon 
task of developing."an analytical framework" 
with Group 5 and through participation by the 
functional group co 0 chairsili the Pro1ect Man-

. agementTeam (PMT). 

Finally,.theDirective appointed the Regional 
Director General"(Ontario), Environment Canada, 
and the North Central Division Commander of 

" the U.S. Army Corps of Engineers, as members 
of the Steering Committee and co-chairs of.the 
Project Manage merit Team with instructions to 
proceed with appointing chairs for the"Func-

• tional. Groups 'and mapping Olit a Plan of Study 
for the Reference 

As the groups were pssembled and initial 
discussions beganand as th,e Plan of Study was • .• 
being thought through in its detail, the size 
and.complexity of the undertaking became 
more and more evident In Noyember, 1987, the 
Project Management Team co-chairs 'released a 

"background paper for the Plan of-Study, which 



explored some of the larger issues that would 
characterize the study and the concerns with 
which the groups would have to deal. It was 
clear that a new flexibility of approach and a 
long-term effort was required. In the Background . 
Paper. the co-.chairs.speak of .;.a continuing ana­
lytical capability". ··tuture decision--making", and 
updating of models. 

T_he Background Paper also emphasized: 
without trying to anticipate the results of the 
functional groups' deliberations, the possibility 
of a _combination of solutions rathef th8n olle 
solution, be it regulation, man9gement ·or. leg·is­
lat_ion.The study had-to produce some specific 
recommendations to deal with the effects of the 
fluctuatinq lake levels. but _it foresaw thafthey 
had to. be placed in the perspective of a long­
term m·anaQement solution· qr process Of com­
bining solutions. "This study, while identifying 
poinHn-time solutions for current lake level prob­
lems, has as ,ts expressed goal and purpose to 
ini~iate a continuing manag_ement_ proc8ss that 
will be geared to ehhaneing understanding of 
the options for both high and low water condi­
tions availab_le for consideration by Governments 
over time." • • • 

The size:of the undertaking and ihe prob~ 
lem of meeting the 1989 deadlme had to be • 
faced and the Background Paper proiected 
a phasing of.the study. Phase lwould be sub­
mitted in the foim of arepori on May 31, 
1989, ~s planned. but 8 second phase, which 
would extend and complete elements of Phase 
I, would continue into 1991: Phase I, therefore, 
wOuld contain: 

• a Characterization of fluctuations and 
consequences 

• a corriprehenSive inventory of measures 
• a systemic arid Comprehensive ev:a1uation 
framework 

Phase II would contain: 

• a· refinement of data bases 
• detailed evaluation of selected measures 

In addition; a programme of public participation 
and Communication would bEi created as·an 
on-going element of the two phases, and, in 
Phase II explicitly. an Information Programme for 
use by Governments would be developed. In · 
the final Plan of Study, the communication com­
ponent was e_xplicitly included _in the two phases 

of the study as an Information Program for ~se 
by Governments. 

The Plan of Study further detailed tasks for 
each of the Functional Groups which would 
provide the pr"eliininary_material needed:·tor a 
compr~hensive report. These ta~ks. in 8'ffect 
described whanhe Project Management Team 
ei:-ivisag·ed as the scope and sllbstance of 
the Study 

It is always difficult at the beginning of 
a large and complicated task to envisage the 
final product.(which, of course, is what was 
demanded of the formulators of ihe Plan of 
Study). The selection of specialists from so many 
different-disciplines and backgrounds was, in • 
itself, an assertion that the Commission wished 
the study to be more than a simple analysis of· 
pre-determined topics or the completion-ofpre' 
assigned tasks. -

Ti'le intense discussions which .ensued both 
in the Functional·Groups and at the Pro)€Ct 
Management Team level led to changing priori­
ties, conc_ep.tions and eVeri ·scope of work.-and. 
although the Plan of Study held_ as an overall 
guide, many ofthe empb~ses changed. What 
had been se-en as complex but containable in 
the fpur areas mapped out in the Plan of Study 
proved to be anything but containable Again' 
and again, the functional groups and their sub­
groups.felt.the n_eed to start from the beginning 
an_d re.~asSess exactly how-the iSsue should be. 
de8lt with, wh3t the _piioi-ities were, and where 
the greatest inroads could be made in develop-

- ing solutions that would allow Governments to 
approach the ,s_sue ofthe fluctuating water lev­
els w_ith coherent and effective policies. 

Three-issues, whiCh were to.,re-dire.Ct-.inqUir'y' 
at points in the .study qnd which arose from 
the discuSsi6ns of the FUncti9Qal_Groups were 
_agreement on prindples and strat€Qy,.goverr1-
ance, -and publiC pai;ticipatiOn and involvement. 
Although none ofthese issues is specifically 
foreseen tn the Plan of Study, each of them ,s · 
entwined.in-th~ ver.v mechanisms of Carrying 
out the maiority of tasks assigned to the Groups. 
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Succinctly stated, the issue of agreement 
and strategy posed the question, How can you 
procee.d to·select measures or-structure eval­
uations before y.ou have established a prelimi­
nary strategy for deciding which measures. 
are relevant and ho'w; or if evaluations should 
be weighted? 

Under t_he general term gOvern.ance, the 
question of ·a.uthority.and jurisdiction waS raiSed. 

. Who is responsible and'how is that respons1b1l­
ity structured7 What kinds of problems are we . 
dealing with 7 Do not the.answers to these ques­
tions d.etermine how you approach the entire 
Study? Otherwise. the measures will be too 
general and not formed for real jurisdictional 
implementation,._and the evalua.tions will_n·ot be • 
judged in relation to the positions .of the interests. 

The discussions of public participEltion 
and involvement raised the most basic issue of 
democratic society: It is easy to espouse publ,ic 
consultation. but how do you do ill And what 
.do_es it·me8n? Education? Opinj0n surveys?. 
Essential·roles in decision-making? Open pro­
cedures' And. at what stage? Moreover. surely 
the accurate and continual flow of in-formation is 
basic to all processes envisaged in the Study 
and needs to be structured into. those_ processes 
from the beginning-. The Information Program 
outlined in the Plan of Study was Iustthe tip 
of the iceberg .. 

At early stages. such questioning_discour-
, ages work already being do.ne in areas which 

seem basic and essential to any understanding 
of-the situation in the Great Lakes Basin. In· 
the_ long run. it stimulates further enquiries and 
clarifies the reasons for and potential of much· of 
the work already being done. The other consid­
·e·ration that comes to the fore is:that there is a 
range of basic work In ariy area of enquiry- data 
accumulation,.measUres identification, evalua­
tion delineation...;.._which must go on even as 
the problems and approaches are re-thought. 
Indeed, in a dynamic decision-making process 
the basic orientations will continue to be. re­
thought in response to new data and additiornil 
Opportunities for evaluation and action. and,, in 
turn,. these new questio"ns will influen.ce future 
tasks outlined in future studies. 

The problem for the ProIect Managemi,nt 
Team was to incorporate the new directions into 
the Study with both a clear appreciation of the 
• knowledge already acquired and a recognition 
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of the formativ8' role Of the new insig_hts and 
perspectives th~t had arisen in the process _of 
working through the directives of the Reference. 
In the last days of 1988. the ProIect Manage­
ment Team Co-chairs issued the DecemberPlan 
of Acoon. which outlined the timetable for com­
pletion of the work envisaged in the Plan of· 
Study, and .proposed an outline for the report on 
Phase. I of the Study. A structure of nine chap­
ters wa$ _proposed, each group contributing to 
one or.more_ of them. The ba_sic four parts of the 
Plan of Study were included and th_e new direc­
tions and knowledge incorporated in _such a 
way as to attempt to give a context for the 
subjects. han.dled in each chapter. These chap­
ters subsequently be_came the Annexes of the 
present progress report.· 

It is hoped that this approach. which 
address.es several dirriensions of the problem 
simultaneously, not only will give useful guid­
ance to ·Governments in their PolicV formula-

• tions. but also will itself become a part of the 
changing,_respons.ive and open-ended.process 
of decision-makinQ which is ·envisaged for the 
management of the Great Lakes-St. Lawrence 
River Basin ,n the future. 



Chapter 

® 

The Whole is 

Greater Than The 

Sum of its Parts 

The .pressure for solutions in the face 
of crisis is overwhelming. There is no time for 
lengthy considerations._Hbwever, once the -
immediate crisis has passed or been dealt vvith. 
it is necessary to develop a strategy to deal vv1th 
future crises That. briefly. is the task of the 
present study on Great Lakes-.St. Lavvrence 
Basin water levels: 

Thie Problem 
Every inquiry begins with a problem. In 

a profound sense. this inquiry has been an 
extended attempt to state vvha\ that problem is. 

The Reference to the International Joint 
C~m mission simply asked tha_t the Commission 
"examine and report upon methods of alleviat-· 
ing the adverse consequences of fluctuating 
water levels in the Great Lakes ,-St Lavvrence. 
Basin". After thousands of hours of discussions 
with experts,, ma_nager_s, policy makers, business 
people. environmentalists .. and citizens of Canada 
and the U.nited States. that "problem" seems 
anything but simple. 

The first item that needs clarification is. 
What is an adverse consequence? There are 
over thirty-nine million people living and vvork­
ing in the. Great Lakes-St. Lawrence Basin. In 
one way or another. they all benefit from the 
waters and are affected by their levels. How­
ever. they are affected in d1fferMt vvays. 

This inquiry began because of extraordinary 
high water levels and storms ,n 1985 and 1986. 
The people vvho live, own property. or have 
facilities on the shorelines of the lakes react 
most quickly because they experience the imme­
diate threat~ flooding. These "riparians" se.e 
".adverse" as primarily damage to property, both 
to structures and to the shoreline through ero­
sion. Amongst the shoreline interests, how.ever. 
there tan be a considera61e ~ange·bf reaction: 
The cottager picturesquely perched on the shore 
of a lak.e. the municipality maintaining sevvage 
treatrrient facilities or roads near the lakesJ'wre, 
th~ farmer drawing water for irrigation, and the 
recreationa!ist usin_g one of the Basin's many 
marinas h_ave. varying level's of tolerance and 
expectations and different resources for dealing 
with the fluctuations. But even this picture 
is too simple: it is not possible to delineate 
the positions of the interests so clearly. The 
.ripanan homeovvnerrinay dock his boat at the 
local mariria. fish. and enjoy vvatching migratory 
vvaterfovvl flying into their nesting grounds: His 
or her children may swim at the nearby beach. 
The electricity used to cook dinn.er comes from 
a hydroelectric facility in the Basin: The corn 
they have_ vvith the m_eal vvas originally devel­
oped by the native peoples of the continent and 
may be grovvn locally in·a fie.Id irrigated by Great. 
Lakes vvater. To pay for the home. the riparian 
may vvork in a steel mill vvhose ravv material is 
shipped in on a 1.000 foot long vessel through 
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the Great Lakes_-St. Lawrence Seawaytraris­
portaiion system. 

The effect of fluctuation of the water levels 
also may be of an entirely different scale on one 
lake from another. In 1985 and 1986, for exam' -
pie, the record high water levels.oftheupper 
flakes were not experienced on Lake Ontario. 

Whereas the.high water levels are "adverse" 
.for many shore_lin·e interests, extreme low water 
le\/9\s are "adverse'.' for others, suC:h as recrea­
tion, hydroelectric generation and commercial 
shipping, and for those who draw water from· 
the Great Lakes, th.eir connecting channels, or a 
groundwater source dependent on Great Lakes 
levels: Historically, the levels have hit record . 
lows in.the .1920's, 1930's Bnd 1960's.an.d record. 
highs in the 1950's, 1970:s and 1980's. "Adverse", 
therefore,.has to be defined for both lows and 
highs and for th~ many different-interests 11 also 
has to be put on some sort of scale in order 
to d~termine whether we are talking abou_t an 
inc_smvenience or.a catastrophe. 

To complicate an already complicated situ-_ 
ation, thereiire some. aspects of the system, 
notably the natural ecology of the region, which 

. benefit from the fluctuations themselves and 
even.from their extremes: The periodic high 
levels flood and flush the vast, but shrinking . 
wetland_s of the Basin, renewing them for the 
myriad of fish and wildlife needs, such as spa':'n­
ing; nesting, feeding and cover. The.lower le_vels 
which follow pm_mote the growth of aquatic 
plants, grasses, and other ass9ciated vegeta, 

-·ii.on.What is an aberration for the shoreline 
owner is the life:support process for the inha.bi­
tants of the wetlands. In fact. the wetlands are 
damaged by there not beingperiodic.fluctua-

. lion. Thjs consequence suggests that there is 
• another side of the coin to allev·iating adverse 

consequences and that is enhancing, or, at least, 
:maintaining bereficial consequences of fluctu­
ating water levels. (See Annex 8, especially 
Section 3 3) 

A further compliqtion In determining ad­
v~rse Conseq~erlces.is that the exi3ct extent an_d 
degree of the impact of lake levels is not known. 
Th·e storms on the Great Lakes are-notorious for 
their unexpectedness and their magnitude.The 
battering of storm-driven waves, superimposed 
u·pon storm'induced water level increases up to 
eight feet due to high windtcoming in over the 
lake,;, wreak havoc, complicating attempts to 
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separate the effects of wave and storm action 
from the effects of lake levels, or to determine -
exactly the.role played by shoreline geomor­
phology and man-made protective structures 
locatei:J there. Again, it is the problem of sepa­
rating the action of the parts.from the whole and 
yet determining their interconnectedness 

There are many consequences of fluctuat-
1rig lake levels but some of the questions posed 

• in this inquiry are, Which ones are adverse i To 
whom are they adverse? How adverse are they? 
Whose responsibility are they? The answers to 

. these questions will determine the consideration· 
. of ways of alleviating them. It is clear, however, 
_even from a preliminary look atth_e number 
of interests and their often conflicting needs,·­
thatwhatev~r approach is. developed, it will 
have to be comprehensiv~ .enough to deal with 

, the sheer diversity of ·positions and the inevita, 
bility of conflict.·. 

It has been important to focus on the mean­
ing of ''adverse consequem;es" first, not only 
because itbringsio light the range and com, 
plexity of possible definitions, but also because 
it forces the questioner to/eaiize that we must 
deal with the·opinio,ns of human beingswhO 
have established themselves in the Great Lakes 

• - St. Lawrence Basin: The problem centres 
on their perception of consequences and 

_ causes, as much as on the actions of the lake 
levels themselves. 

One of the more perplexing aspects of the 
problem, or clusier of problems, associated with· 
adverse consequences of fluctuating lake lev­
els. is the matter-of huma_n intervention in the 
natural system of the Basin. There is ho) only • 
the question .of control of the lake levels: there is 
·also the question ofcontrol of human .activities . 
The temptation·on the part of some is to see the 
control of the lake·levels rather than self-control 
as \he only possible way to alleviate adverse 
consequenc.es.That is, the focussing on the 
lakes inslead of on the human interventions 
narrows the inquiry d.own to an approach which 

• sees regulation oflakelevels as the sole answer. 

If we accept that human interventions are 
part and parcel of the problem, the road is opened 

- to a range of courses of action. At the simplest 
level, either.the high water level can be kept 
away from the building or th.e building can be· 
removed from the high water level. The world is 

_ not, however,-so simple; some.of the facilities, ., 
·I 



such as the entire shoreline development of the 
. city of Chicago, are not removable. Effective 

action requires lead time;, weather forecasts are 
able_to provide several h6Urs of riotic~ fof spe­
cific storm wa~nings, but p-redictiohs over a per­
iod of several months or years ar_e clearly not 
accurate. enough to proyide direction on ·regula­
tory actions to avoid low or high water levels. • 
And even if something could be dorie in time for 
the shore·line owner, there are_ other interest:3 
with different needs: ma1or production facilities 
need plentiful supplies of water and high water 
levels may be preferable to low The natµral 
habitat must be fed and nurtured by fluctuating 
water leyels in Order !?,Survive. yYith such-·a 
range of.conflicting demands: any approach has, 
to take'into account the real and very diverse 
world as it exists, the spectrum of needs and 
desires and, by no means least, the long range 
"good" of the' Bas.in in all its multiplicity of life. 

The very diversity of the implications of 
irTlpacts of courses·Ot action can le_a·d to e·ndless 
discussions, all of which may be germane to the 
issue of the fluctuating water levels, bui which 
actually will never result in practical solutions. 
No matter w~at courses of action ~re recom­
m_ended, i! is,inlperative_ th_at certain realities of 
the situation. be faced: The collapsing bluff face,· 
the flooded facilities and the marina left high. 
and dry cannot be forgotten in the attempt to 
unravel the complex strands of analysis. 

The_ApJJroach 
lfH1e problem were ,narrowed down 10 how 

to control the fluctuating water levels, it could 
be solved by focussing on the mechanics of 
control darns or channels, locks, sills in outlet 
channels, diversions and other regulatory engi­
neering systems. The solution would be com­
plex in that we are dealing with huge amounts 
of water, unpredictable weather p,atterns, mas-

• sive ihv8·stments of money and complex moni­
toring systems. The.problem, however, could be 
considered straightforward; it could be costed 
out and structured into a project timetable. 

This 9pproach.has had notabl.e success and 
will continue to, have .success where applied to 
problems.which can be solved by this method. 
Difficulty·arises,With very complex systems, in. 
which it is not.possible to isolate the problems. 
An example, of such a systems problem might 
b,e the case of the human body in solving a 
medical problem. An approach which treats only 
the isolated problem can create further prob-

lems through ignoring the relationship of the 
parts to each othe; and to the whole, S~ch an 
approach breaks down because 1fcanhot deal 
either with the interconnectedness of the parts 
of the system or with the dynamic and change. 
The adding up of the parts does not adequately 
recreate the whole; the solutions for the parts 
are no,t the solution for the whole. 

The .natural and human components which 
make up the Great Lakes -St Lawrence River. 
Basin are.a comPleX, interrelated,and continu­
ously changing system. The issue of water lev­
els is not a.single, simple problem, but a clu.ster 
of problems, each identifiable butinterrelated 
and interdependent in ways which have to be 
.made clear. Ch.ange is of its very essence -water 
levels_ va"ry c~mtin•uoµs·ly, shore•line-use changes, 

• ecohomiC· irivestment fQllows its awn c·ourse, 
land erodes, wildlife and natural habitats flour­
ish and decline, recreational demands change, 
social habi_ts reflect new value systems. 

It is argued ih this study that the Great Lakes 
., --St Lawren_ce River Bas.in is an ecosystem. 

which has to be approached as a functional 
whole, recognizing its high diversity, its, inter-

-connectedness and interdependence, its high 
.rates of change and the need for integration of 
conflicting forces. Only recognition of these 
factors will allow for effective 'public policy, 
(See An.nex D) 

The approach taken here, often called a 
systems approach and depicted in Fj,gure 2, 
must be able to incorporate these dynamics 
in its process of analysis and-problem-solving. 
While much of the work which has already been 
·.done can.be used in this approach, there are 
four characteristics of the Systems Approach 
Which will inform and put into conte~t specific· 
studies and disCussions. The·se are: 

' ' 

1) Wholeness: There are a'spects of the 
whole which·cannot be described or dealt with 
by analyzing.the parts. · 

2) Interconnectedness: Not only the parts 
but the relationship and mutual effects of the 
parts on each other and to the whole must be 
taken into account. 

3) Complexity and lrreducibiljty: The 
reduction·ot.a' s'y's'tem fo_ units Or:parts "is a 
misrepresentation of the system Complexity 
itself.is a property of the system. 
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Figure 2: SYSTEM OVERVIEW DIAGRAM 

4) Synergy: Interaction of the parts pro· 
duces new properties which ·are not inherent, 
in any specific part and the behaviour of the 
parts does not allow the behaviour of the whole 
to be predicted. 

One of the ways developed in this study for 
visualizing and understanding the system and 
its parts in interaction has been through dia· 
grams derived'fiom a methodology knowri as 
system dynamic~ an example_ o_f which is shown 
in Figure 3. The key components and their inter· 
actions are diagrammed in progressivelY c'om·­
plex representations, which attempt to establish 
the important interactions and th8 cause and 
effect relationships of the components. Of par· 
ticular importance are the positive and negative 
feedback loops as shown in Figure 4, which 
identify circular cause and.effect relationships. 

In.adopting a systems approach to this study, 
the Commission echoes a need expressed in 
many previous studies for what has been called 
an "ecosystem approach". Isolated solutions 
and narrowly defined measurement criteria have• 
led to situations i·n·which results were not antici-
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pated hluch-:less ta,ken into consideration: •where 
the interrelatedness of activities was not suffi­
ciently well understood and where the elements 
of change were ignore_d. 

In whatever way individual, short·term cri· 
ses may be addressed, the long·term need is 
for· comprehensive and e·ffective nianaQ_ement 
which will deal with what has been described 
as the "stress" in the system. Although the 
Great Lakes, as a natural system, are one the 
most resilient and stable systems on the. planet, 
the natural system seems no longer able to 

. cope with the size and scale of human.interven­
tion. Human activities must be self·regulated. 
The natural and the human can no longer be 
separated or even seen as separable; they are 
unavoidably intertwined. Any solutions proposed 
must.be responsive to that intertwining and 
establish a means for dealing with all the 
''ad_verse consequ_ences'' of fluctuating water 
levels in a system encompassing both natural 
and human phenomena. 
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·The Natural· 

System 

lritrod.uction 

The purpose of this chapter is to discuss 
the natural system .oi the Gre<1tLakes-St LaW' • 
~_en Ce Basin.-as ori8. of the· t\1\10 ·majo'r·comPO­
nents of an ~cosystem. (See Annexes A and B) • 
As noted earlier, 1t 1s impossible to separate the 
natural ·coni'ponent 'from t,he hu_man,cbmpon8nt 
Altl)ough_human control-of lake levels _imd flm,:,s 
i's mi!)imal,·oei"n9'measurable in inches rathBr 
than feet human decisions and actions have . 
touched in some way every aspect of tile Ilasin 
from.the flow ofvvaier to the falling of rain, from 
the formation of the shoreline to the ve.ry- k1rids 
offish an.d Wildlife in its. waters and on its shores. 
The separation attempted here is merely a con­
ceptual way of describing the components so 
that the implications of policies and act.ions 
can be ascertained. 

One of the tasks of systems analysis;is to 
set the boun.daries oHhe system. As can be 
seen on the accompanying map, the boundary 
.for the natural pheno(llena is that area, the waters 
of which drain into the Great Lakes and the St 
Lawrence River, It has to be remernl;,ered, how­
ever, that climatic phenomena, l(Vhich are the • 
primary basis of changefor the water levels, 
often have been formed fafdistant from the 
Basin, and some wildlife, such ·as migratory 
birds, use.\he Basin as only one part of their 
transient life pattern. The ecosystem-we are 
studying is, therefore, also interconnected with 
the much larger global system. ' 

.Chapter 

® 

ln.orde·r to foci.ls o,ur discusSions., th~ n'atu~ 
ral system will be dealt with as water,.lahd, 
wetlands and climate .. These categories will be 
looked at primarily as they affect and are affected 
by 19ke levels,Jnitially, this ;cl1vis1on merely facili­
tates· ~isc~-ssiOn, bu.drqni it"must come t·hose 
element.s that are critical for the management 
ofthe Basin. 

A second task is.to.describe, as completely 
as possible, how the natural system works· and 
whanhe implications of the cause and effect 

• relationships are. For example, wetlands could • 
be simply described and categorized as physi-

-cal occurrences, without noting. how they f~nc­
tion a_s.reseryoirs, watef._purifiers or buffers 
for the shor.eline. And,.yet, the latter function:• 
jngs are ones which have to be 'taken into 

-account when··pfeservatiqrl or loss Of habitats 
is being discuss.ed. • • 

A third task is to assess the saltent aspects 
of. the naturai system, to Judge which elements 
may be critical, and to establish their interrelat­
eclnes·~-in. orde·r t6 ascertain what is- requir8d fo.r 
developin.g future policies and programmes. It 
should be clear even from the b,ief discussion 
above that thes·e analyses will not be exhaus­
tive. The sheercomple~i\y of the natural system 
precludes detailed descript1Q~ and detailed trac­
ing of cause and effectpatterns in many situa­
tions. llndoubt~dly, there w111'be a greatdeal o·f. 
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future work required in order to produce data 
and conclusions for fUture decisions. The pro­
ces.s is ongoing; the tools for developing the 
necessary information, however, are in· some 
cases already designed, in use and being cpn­
t1nuously brought up to date. 

The ·Natural System 
The Great Lakes Basin with dimensions as 

shown In Table 1. (see Annex A. Sec. 1) consists 
of an area of approximately 297.000 square 
miles (769,000 square kilometres). reaching from 
about 50 miles (80 kilometres) west of Lake 
Superior to.the outlet of Lake Ontario and from 
Lake Nipigon in the Province of. Ontario almost 
to the middle of the State of Ohio. Of this area. 
174,000 square miies (451.000 square kilome­
tres) are in the United States. including all of the 
State of Michigan and portions of Minnesota. 
Wis_consin, llliriois, Indiana. Ohio. Pennsylvania 
and New York. In Canada._there are 123.000 
square mdes (318,000 square kilometres). all in 
the Province of Ontario. About one-third of the 
drainage area. or about 95,000 square miles 
(246,000 square kilometres) is comprised of the 
water surfaces of the five Great Lakes (Superior. 
Michigan. Huron, Erie and Ontario). Lake St 
Clair and their connecting channels. There are 
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11.000 miles (18,000 kilometres) of shoreline 
and an estimated 5,440 cubic miles (22,800 
cubic kilometres) of water he.Id in the system. 
Maximum water depths range from twenty-one 
feet (six metres) In Lake St. Clair (not taking 
into account_the twenty-sev.en foot channel 

_maintained for shipping) to over 1.330 feet (405 
metres) _in Lake· SuPerior. 

The St Lawrence River from Lake Ontario to 
Quebec City adds an additional 130,000 square 
miles (337,000 square kilometres) drainage area. 
most of which is in the Province of Quebec .. The 
Great Lakes-St La"".rence River System. from 
the western end of Lake Superior to the Atlantic 
Ocean. as illustrated in Figure 5. is about 2,200 
miles (3,500 kilometres). 

The most singular characteristic of the Great 
Lakes Basin as a natural system is the enormous 
storage capacity of the Great Lakes. The lakes 
are reservoirs which store the.largest Supply_of 
fresh water on the planet. The large surface area 
of these lakes acts as a natural-regulator of their 
water levels. Compared to Other natural water 
systems. such as the highly variable Mississippi 
Basin. the Great Lakes regulate themselves to a 
remarkable degree. discharging proportionately 

\ 
Atlantic 
Ocean 

Kilometres 
Miles 



Table 1 Dimensions of The Great L8kes 

Water Surface Shoreline Length Depth 

Area Volume Mainland Island Average Maximum 
sq.km. cu.km. km. km. m. m. 
(sq.mi.) (c~.mi.) (mi.) (mi.) (ft.) (ft.) 

Lake Superior . 82.100 12.100 2.780 1.600 147 405 

·(31.700) (2,900} (1,729} (997) (483) (1,330} 

St. Marys River 230 153 244 

(89) (95) (152) 

Lake Michigan 57,800 4,920 2.250 383 85 281 

(22,300} (1.180) I 1.4001 (238) (279) (923) 

Lake Huron 59,600 3,540 2,.970. 3.180 59 229 

(23,000} (850) (1,850} (1,977} (195) (750) 

St. Clair River 55 93 8 

(21 I (58) (5) 

Lake St. Clair 1.110 210 204 6 

• (430) I 1301 (127) 121 I 

Detroit River 100 96 116 

(39) (60) (72) 

Lake Erie 25.700 484 1.290 116 19 64 

(9,910} I 1161 (799) (72) (62) (210) 

Niagara River 60 110 60 

(23) (69) (37) 

Lake Ontario 18,960 1,640 1,020 125 87 244 

(7,340) (393) (634) (78) (283) (802) 

St. Lawrence River 610 484 567 
from Lake Ontario 

to Cornwaill-Massena 
Powerhouse (235) (301 I (352) 

Source: Coordinating Committee on Great Lakes Basic 
Hydraulic and Hydrologic Data. 1977 
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Figure 6: THE. HYPROLOGIC. CYCLE 

less water 1n prOlonged dry periqds and more 
water in ·times of cumulative water surplus. The 
pre_sent man-made·control systems h·ave only a 
small:1mpact on the natural reg·ulatory processes 

The second point to remember is that the 
five lakes vary greatly one from the other. Size. 
depth. outflows, _location in· the ch,ain. nature 
and configuration of shoreline and le~el of human 
intervention. all. determine the levels of the lakes 

a,nd the impact these have on 1nh.abitants of the 
Basin. Of the lakes Lake Ene, shallow and with 
much highly erodible shore1'1ne, is.the most sen­
sitive to storm-induced water level cha~ges-. 
. Lake Superior. deep and with a largely stable 
shore.line. 1s least affected by water level changes 
due to storms.-

The Water Levels 
The-Great LakeS water 18vels.h2lve been 

monitored regularly since 1860 (see Annex A 
Sec. l) The seasonal fluctuations, following nat­
ural cycl8s of p.rec1pit8tion, run_-off arid_ evapora­

_-tion, as depicted in Figure 6, v2:1rv on the -average 
in any given year between.th·e highest and low-
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est monthly means (Figure 7) from about 10 
foot (0 3 metres) on Lake Superior to about 1 6 
feet (0 5 metr~s) on Lake Ontario. There .1s a 

• seas6na1··~attern of fluctuations w1th .• higher lev­
els in.la_fe_ Spring to mid-·summer-and lower 
levels in winter. 

Long-term fluctuations _as shown in-Figure 
B. occur over years as a (e~_ult of precipitation. 
and climatic variability .. The·se are not regul_ar or 
predictable and follow long-term variations in 
weather. Between 1900 and 1988,the monthly 
mean levels, from extre·me, high.to extreme low, 
have varied ori Lake Superior by a_bout 4:0 feet 
(12 metres), on .lakes Michigan;. Huron and Erie 
byabout 6.0 f~et (18 metres) and on lakes St. 
Clair and Ontai10 by about 6 5 feet (2:0 metres). 
Archaeological and geological evidence sug­
gests that the levelswere much higher for vary­
ing periods over the past 2,500 years, but the 
exact reasons for this are not.cle-arly known. lt 
is, hoWever, clear that. bcmfn·g major human 
intervention, significant changes in the .lake 
levels will.,only occur as a result of significant 
climatic changes. 
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This study was initiated during the record­
breaking high levels of 1985 and 1986. The pre­
cip1tat1on for 1985 and 1986 was well above 
average and, combined.with the previous eigh­
teen year period of above-average prec1p1tation, 
caused the record high water levels of the lakes 
during those two years. These highs parallel In 
severity the lows experienced in 1934 and 1964. 
In each case the quantity of water stored In the 
lakes vaned by about 30 cubic miles (125 cubic 
kilometres) This range of about 60 cubic miles 
(250 cubic kilometres), however, represents only 
about 1.0 percent of the average volume of 
water contained in the rakes 

Factors affeCting Water Levels 
Although precip1tat1on. evaporation and the 

rate of flow out of the system are major factors 
in the fluctuation of lake levels. other factors 
have to be taken into account in determining the 
functioning of the natural system (see Annex A. 
Sec. 2i. Such phenome_na as run-off patterns. 
ice build-up. meteorological and chniatiC oc_cur­
rences, rebound of the earth's crust and, of 
course> human modifications to the system affect 
the water levels on the lakes. In the last case, a 
lowering of levels would substanti8IIy increase 
flows in-the channels. while a storing of.water in 
lakes would decrease flows. 

Precipitation 
Precipitation is the primary source of water 

for the Basin. The average annual precipitation 
over the Basin is 32 inches (81 centimetres), 
with some variance between the Lake Superior 
area and the Lake Ontario area. The latter receives 
an average .of 34 inches (86 centimetres) per 
year; the former, an average of 30 inches (76 
centimetres) per year_ In 1985, the wettest year 
on record, the Basin received an avera.ge of 40 
inches (102 centimetres). For se_veral years prior 
to the low levels of 1964, precipitation was below 
average over much of the Basin (Figure 9). 

Although lake outflows increase during per­
iods of rising water levels, the amount is not 
proportionate to the amount of water entering 
the system. In 1985 and 1986, for example, new 
record high monthly mean levels were set on all 
lakes except Lake Ontario, the'furthest_ down­
stream. The Other-lakes. therefore, increased 
their storage, hence their record high levels. 
This change seems. however. to reflect the-nor­
mal response of the lakes to climatic variability. 
Levels declined rapidly in 1987, due largely to 

abnormally low precipitation from late 1986 to 
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June of 1987 (Figure 10) 

Runoff. 

Precipitation falling on the lake surfaces 
enters the system immediately: precip1tat1on on 
land ·areas· comes· into the lakes over a period 
of time. On the land, some of .the precipita-
tion ent_ers into storage in lakes. swamps 
and streams; some moves through the soil: 
some accumulates in groundwater storage and 
becomes the source for springs and streams If 
it falls as snow, there is.a different pa_ttern of 
entry into these runof_f systems. The rate of 
runoff is affecte·d by a wi,de range ·of factors, 
including soil mak~-up and structure, the exist­
ing moisture levels of the soil, the ra_\e ·of snow 
melt, and the type of spring breakup. Land uses, 
such as forest. agri·cu"lture and urban settlement, 
affect the runoff, sometimes in major ways. 

The amounts of water entering the lakes 
from runoff are-relatively well known and recor.ds 
are kept for a number of tributary"streams 
Th8Se amounts are proportionate to t_he amounts 
of precipitation, but_ certain human activities. 
such as de-forestation and urban build-up, can 
increase the volume of runoff. 

Evapor1;11_tiOn 
The evaporation· of water from the surfaces 

of the.lakes can be estimate'd with some assur­
ance. Proportionately more eva·porate_s from 
warm and shallow lakes, such as Erie, than does 
from col·d and deep lakes. such as Superior:·lt is 
esti_mated that evaporation from Lake Erie's sur­
face is of similar magnitude to th~ precipitation 
whi_ch falls o-n it, whereas evaporation frqm Lake 
Superior Is about one-half the precipitation fall­
ing on that lake surface. Approximately 55%10 
65% of prec'ipitation over land surfaces will be 
lost through evapotranspiration. absorption by 
the soil and other factors. 

Evaporation varies greatly over the course 
of each year due to changes in air and water 
temperatures. wind speed, and "ambient" atmo­
spheric nioisture control. but remains relatively 
constant from Year to year. It is p0ss1ble, there­
fore .. to calCulate on an.annual basis the amounts 
of outflow which will result from a given amount 
of precipitation. 

Climate and Weather 
Inhabitants of the Basin are most aware of 

the effects of storms on the lakes._ High winds 
produce short-term. but severe fluctuations in 
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Figure 11: WIND _EFFECTS ON LAKE LEVELS 

lake levels as illustrated in Figure 11.During.the 
storm of December 2. 1985, the water level of 
Lake Erie rose seven feet (21 metres) at Buffalo 
at the eastern end of the lake and dropped eight 
feet (24 metres) at Toledo on the western eAd 
(Figure 12) While Lake Erie 1s the extreme exam­
ple for short-term fluctuation, all the lakes are 
affected by s,evere weather.The measure of 
severity depends on size and depth of the lake, 
but a'lso_ on the _orientation and shape of the lake 
and, of course, the magnitude of the storm. 

There_are also seasonal and long-term 
changes-in the climate which vary over the Basin 
The northern Jocation. with its_ accompanying 
seasons, the variability of precipitation, the tern-

• perature ranges over the 700 latitudinal miles 
(1.100 kilometres) and the impact of the huge 
quantity of water in the lakes themselves: all 
affect the climate of the Basin. The climate, 1n 
turn, de,term-ines the amounts of water in· the 
lakes .and 1~s behqviour. one major influence on 
lake le_vels is air temperature. At higher air tem­
peratures. evaporation and plant transpiration 
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boJh increase, resulting in less runoff;.at lower 
air te·mperatures, QivBn th8·same precipitation, 
the I0ss through evaporation and transp1ratiorl is 
less and the runoff_ therefore, more. 

The impact of changes in airtempeJature 
can most easily be seen from-an e_x:3mple. From 
1960 to the present readings taken at Lake_Erie 
indicate a 0,8 degree Celsius drop in mean 
annual· air tEimperi3ture .. This r:e$ulted in a 5% 
increase. in runoff. The combined effect of an 
increase in prec_ipit8tion. with a decrease ir1 
temp~rat_Ure resulted in a 19% increase in runoff 
to the lake. The high levels olthe early 1970's to 
the mid-1980-swere partly the.result of an in­
creased precipitatio~ regime since 1940, cou­
pled with_ a lower temperature regime since 1960 . 

Aquatic Plants. Ice-and Movements.of 
the Earth's Crust 

Temporary flow restrictions in the-connect­
ing channels can cause short-term !ncrea~es in 
lake l!3vels. le~ jams in winter arid excessive 
plant growth in shallow waters, such as the 
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Niagara R'iver, 1_n summer a·re the most comm·on _ 
causes of these restrictions. 

A long·term change is taking place as a 
result of rebounding of the earth's crust since 
the last glacial period. Sas1cally,.the entire Great 
Lakes·BaSin is rising and tilting Over-time the 
water levels on the south and·west shores will 
rise relative to levels on the north and easfshores 
due to different rebound rates. At Duluth. for 
example. it is estimated that there could be a 
0.5 foot (0.15 metre) rise in water level over the 
·next 50.years due to this crustal movement 

Modifications to the Natural System 
Various artificial changes have been made 

- in this century that have had an influence on _the 
Great Lakes water levels and their outflows 
These changes were the subIect of investiga· 
tions in the past by the IJC's International Great 
Lakes Levels Board (1973). the Diversions and 
Consumptive Uses Study Board (1981). and, 
most recently, by the Great Lakes Water Levels 
Task force (1987) (see Annex A. Sec. 3). 

~ 177 

.... 176 

in 
"' ~ 

- 175 0 
~ g 
w 
w a: • 

174 .... 
w . :, 

- 173 

- 172 

21 



~~L,--,71~=~ 
.~,:, -~;,;.M~~VS Awe~< 

i 

SAULT STE. MARIE, MICHIGAN 

Figure 13: LAKE SUPERIOR CONTROL STRUCTURES 

The most significant projects built specific­
ally tor the purpose of managing the lake levels 
for human benefit are the La_ke Superior and 
Lake Ontario control structures (Figure.s 13 and 
14). Lake Superior has been regulated since 
1921 as a result of the hydro-power an.d naviga­
tion developments In the St. Marys River Lake 
Ontario has been similarly regulated since 1960. 

Five diversions have been constructed in 
the Great Lakes.Basin to meet var"ious needs of 
society on the shores (Figure 15) Two of these, 
Long Lac and Ogaki Diversions. divert some of the 
trrbutary flow of the Hudson Bay southward into 
the Lake Superior basin. These diversions raise 
water levels of the Great Lakes by minor amounts 

The diversion of water through th,e Sanitary 
and Ship Canal.at Chicago from the Great Lakes 
system tc:i the Mississippi River Is for purposes 
of sanitation, navigation and hydro-8Iectric pro­
duqion. This diversion lowers water levels of 
the Great Lakes by minor amounts 
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The other two d1ve,s1ons, the Welland Canal 
and the New York State Barge Canal; are inter­
basinaL These have no overall effeCt on the 
Great Lakes-St. Lawrence_River system. but. 
the Welland Canal lowers the water levels of 
Lakes Erie and Michigan-Huron. 

Channel modifications have been under­
taken in the St. Clair-Detroit River system These 
modifications range from· sand and gravel min­
ing to large scale channel dredging for naviga­
tion. In some cases, dikes were placed as 
compensating measures and for disposal of 
dredged materials As a result of these modifi­
cations, water levels of lakes Michigan-Huron 
have been lowered by minor amounts. 



Channel· and Shoreline modifications have 
also been carried out in the Niagara River. Con­
struction of the Pea·_ce Bridge, the International 
Railway Bridge, the Black Rock navigation lock 
and canal, and other shoreline changes have 
caused restrictions in -the flows in the Niagara 
River, thereby raising water levels in take Erie by 
very minor a.mounts 

Both the control and diversion modifications 
affect the lake levels 1n terms of inches rather 
than feet and do not. therefore, constitute major 
factors in the natural system. The e·s-timated 
impacts of these modifications to the natural 
system are shown 1n Table 2. 
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Since the 1930's. there has been a notice­
able increase in the rate of basin runoff. It is 
thought that land use changes in the Basin, 
such as deforestation, drainage of wetlands, 
and urbanization, have been instrumental in this 
change. Similarly, various controls on ice bUlld-up 
and movement and plant growth, flood control 
storage constructions and other modif1cat1ons 
to streams have affected the timing of water 
movement. A varying· amount of water is also 
withdrawn from the system for.consumptive 
uses of various kinds and not returned. This 
amount presently runs at about 4.500 cubic feet 
per $econd (127 cubic metres per second) and 
could double by the year 2000 
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Table 2 Estimatef:1 Impact of Modifications t" The Natural SyStem in Metres tFeet). 

Superior 

Michigan/Huron 

Erie 

Ontario 

Impacts of Channel Impacts of Current D1versio_ns Impacts of Current Accumulated 
Dredging/Infilling 

Michigan/ LongL~c/ 
Huron Erie Ogoki Chicago 

0 0 +009 0 

(0) (0) (+03) (0) 

-0.38 +0.04 +0.11 -006 

(-1 3) (+0 1) . (+04) (-0.2) 

0 +0.12 +007 -004 

(0) (+04) (+02) 1-0.1 I 

0 0 +0.07 -0.04 

(0) (0) (+0.2) ('0.1) 

The ShOreline 
For this section of the report,;the focus of 

the present study is on the impact o( fluctuating 
water levels on the shorelines of-the Great Lakes­
St: Lawrence River Basiri. The _shqreline, its nature 
and how 11 ,s affected by lake levels, is the 
second major component of the'. nat.ura·1 system 
which has to_be considered in a·ny.analysis 
of the impacts of policies and actio'r1s·(see 
Annex B, Sec. 3). 

At this point in the study, 1t is still necessary 
to describe the sho_reline characteristics qualita­
tively. Computer models have been designed 
which will enable us in the near tutu re to give 
much more accu_rate and detailed d8scriptions 
_of both the nature and response of the shoreline 
to· lake levels and to assess actions taken in 
regard to them. 

Regulation Impacts 

Welland Superior Ontario 

0 0 +0.09 

(0) (0) (+03) 

-004 0 -033 

• (-0.1) (0) (-1. 1) 

-0.12 0 +003 

(-04) (0) (+0 1 I 

0 -0.09 -006 

(0) (.-0.3) (-0.2) 

A comparison of-regulated versus 
natural Lak~ SUperiqi levels is incon-
elusive due to unc~rtai_nty.in the 
natural Lake Superior outlet conditions 
and lake level data prior to modifica-
tion of the outlet. 

The sh9rel1ne is described by se_veral ma1or 
types of physical occurrences bluffs. beaches. 
·wetlands and rocky shores. EElch type r8sponds 
to the action of the la_ke waters in different ways 
The bluff a_reas are moSt susc~pti-ble to erosion: 
the rocky shores 18ast. Bea_c_hes are most chailge­
able and shifting, adapting themselves to pre­
vailing wind and water a~tion.-Wetlands, Which 

• are often sep'arated by·low natural barriers from 
the main bodies of water. are highly dependent 
on fluctuating lake levels and renewal through 
periodic flooding: The effects Otwater levei-s 
and wave-action differ mark8dly a~coiding t9 
the dominant type of shoreline and, therefore. 
each lake experiences different effects 

Lake Superior has long stretc~es of rocky 
cliffs along its northern and a part of its south 
centra·1·shore.-The-wester-n e·nd: however, is -
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predominantly low-.ly1ng clay and gravel bluffs 
There are also extensive wetlands. particularly 
along parts of the southern shore and s_ome 
sandy beaches. for example at Pancake Bay. 
Ontario and Whitefish Bay. Michigan Tne shores 
of St Marys River. connecting· Lake Superior and 
Lake Huron. are low-lying and generally erod­
ibJe and·conta1n wetlands and numerous islands 

The shoreline of Lake Michigan 1s known for 
its_ miles of sand be9ches and dunes along the 
eastern side of the lake. which extend almost 
from the Indiana border at the southern tip to 
the Straits of Mackinac 1n the North The low 
erodible plain in the vIcinIty of Chicago Is exten­
sively protected On the we.stern side of the 
lake. the predominant land characteristic 1s highly 
erodible bluffs. At the northern end. there are 
stretc~es of rocky shore. There are wetlands 
along Green Bay, Big and Little Bays de Noc and 
at the drowned mouths of rivers draining into 
the lake 

Much of the northern shore of Lake Huron 
and eas~ern shore.of Georgian Bay are com­
posed of exposed igneous rock Limestone bed­
rock dominates the shores of Manitoulin Island 
and the Bruce Peninsula. Much of the western 
shore of Lake Huron Is erodible low plai'n. The 
southern s.hore of Georgian Bay and the south 
eastern shore Of Lake Huron consist predorrii­
nantly of beaches and dunes. for example at 
Wasaga Beach and lpperwash. and stretches 
of low bluffs The flood-susceptible shore of 
Saginaw Bay, M1ch1gan consists of the exten­
sive wetlands of I.nner Bay and sandy beaches 
of Oute.r Bay 

The St Clair River. Lake St Clair and Detroit 
River connect lakes Huron and Erie.'The·shore­
l1ne of this region Is generally low-lying and 
susceptible to flooding and erosion: sho_re pro­
tection Is common. Extensive wetlands are found 
In the St Clair River delta and along the eastern 
shore of Lake St Clair 

Perhaps the most erodible shoreline i.s the 
north shore of Lake Er_1e, much of which consists 
of deposits of glacial till and stretches of.exposed 
bluffs up to 120 feet (37 metres) in height Exten­
sive wetlands are found here as well. some of 
which have been diked and drained for agricul­
tural .uses Much of the shoreline along the west­
ern end of Lake Erie Is flood-susceptible low 
plain. and extensive areas of the southern shore 
are erodible. Exposed limestone bedrock or shale 
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deposits characterize parts of the eastern end 
of the lake. MaJor sand depos1t1onal features, 
such as Long Point. Ontario and Pres_que Isle. 
Pennsylvania, are found on the Erie shoreline 
The Niagara River, connecting Lake Erie and 
Lake Ontario. Is composed of low banks In the 
upper portion and a deep gorge cut through 
the limestone bedrock In the lower river belo:,N 
the Falls 

Much of the northern and western shores 
of Lake Ontario are consolidated clay, silt and 
sand and are characterized by bluffs and some 
sandy beaches and marshes. The harbour at 
Hamilton Is fo.rr:ied by a substantial sand bar 
Sand beaches form Toronto Island. which pro­
tects the harbour there. From PnnCe Edward 
County to the SLLawrence.R1ve·r, the shoreline 
changes to bedrock with a few beaches and 
marshes in low-lying areas. The· shoreline along 
New YorkSta.te is predominantly bluffs which 
are subject to erosion_, especially from wave 
action The bluffs are.1riterspers·ed w1th·wetla.nds 
and a few gravel and sand beaches. eSpec1aIIY 
near Rochester and Irondequoit 

The int'ernat1onal part of the St. Lawrence 
River flows over bedrock and Is basically non­
erod1ble. The Quebec portion. upstream of Mon­
treal. is low-lying and erodible. with wetlands 
around LaC St Fran·co1s. The St. Lawrence River 
has an" irTlpact on the levels and flows on Lac 
Des Deux Montagnes and the Back Rivers that 
surround the Isla rid of Montreal. where exten­
sive diking protects low-lying urba~ develop­
ment. Downstream-of Montreal, the shoreline 
Is generally low-lying. erodible and marshy In 
places, for example around Lac St. Pierre. 

Interaction of Land and Water 
The tone of interaction _of land and water 

has complex characteristics; the shoreline 
changes constantly through the movement. re­
moval and deposition of materials by the action 
of the water. The different types of shoreline and 
their c0nfigurations respond to the e·rosive action 
of waves and lake currents In different ways and 
to different degrees. {Annex B, Section 3 2) 

Waves generated by wind are the cause of 
most shoreline erosion. deposition of materials 
and beach configuration. By calculating height. 
length and period (time between .successive 
crests). the impact of waves can be estimated. 
although the shoreline itself through its orienta­
tion, configuration and materials determines the 



effect the waves will have. Bluffs. if formed of 
glacial or other erodible soils." will collapse or 
slump as the waves undermine the toe of the 
bluff. This action results in the typical vertical, 
bare bluff faces on some parts of the lakes 
Beaches. on the other hand, shift and change In 
response to storms and wave action. Generally, 
the main movement of sa'nd 1s along the sh0re. 
althoug·h there may be s1gn1f1cant offshore los~es 
In some cases. and, the movement of sand Is 
dictated by wave d1rectioil 

Currents 1n_ the lakes are caused by the 
ear'th's rotation. inflows ·and outflows and wind 
The shoreline processes. however. are driven 
primarily by currEints resulting from wave action 
The action of the waves entering shall.ow shore­
line _areas causes underwater currents which 
dislodge sediments. S(nce waves r_egularly 
break at~ ·slight an_gle to the shoreline. the 
sed1ment-s tend to be transported along the 
shore The movement of water In ·the syste·m 
and the prevailing winds-mfluen~e the pattern 
of this deposition 

The constant interaction of land. waves and 
currents causes variations in the- development 
of the shoreline. The waves wh1pp~d up i_n a 
storm stnp beaches of sand; the long. swell 
waves build beaches by depositing sand Mate­
rial eroded from the bluff can be deposited 
along the shore. These activities take plate within 
the littoral zone, which is defined s_patially as 
being between the point where waves break off­
shore·and the limit of wav,e penetration onshore. 

Sand movement' along shore In th.e littoral 
zone is crit1c~I to the development of the shore­
line (Annex B. Section 3 21 Lateral boundaries 
of littoral cells can be determined by the direc­
tion of net sediment transport alongshore, which 
is controlled by the predominant direction of 
incoming waves in relation to the shoreline. 
Shoreline protection and navigation structures 
can-directly influence the ·natural transport 
system, impeding sediment, increasing erosion 
downdrift. and reducing the buildup of natural 

. depositional areas su~h as Long Point 

Fluctuations in water levels ·have little mflu~ 
ence on long-term recession in many shore;l_irie 
areas.·wave action and composition of shore 
materials are the most significant d_eterl17inants 
of long-term changes in the shorelines. (Annex B. 
Section 3 2) The level of the lakes determines 
the shoreline areas most affected by flooding. 

but it is apparent that most flood damage Is 
attributable to storm events. Although not yet 
dev,el9ped in sufficient local detail fo'r all areas, a 
flood plain for the Great Lakes has been ident1f1ed. 

Other factors. such 8$ groundwater. surface 
water. wind and ice action also dictate change 
In the _sh6reline. In many bluff areas. g_roundwa­
ter flows out through the face of the bluff caus­
ing a collapse of the .bluff face and extensive 
loss of land In other bluff locations. the flow of 
surface dra1qage water _down the blUff face ere.­
ates large gullies. Some gullies are over 500 
feet (150 metres) wide at the lakeshore and 
extend inland for· over one mile (1.6 kilometres) 
Direct wind action and the action of ic~ also 
cause important l_ocalized shoreline changes. 

The Wetlands, Wildlife and the Habitat 
Coastal wetlands are the most productive 

and diverse component of the Great Lakes eco­
system Not only do they provide the natural 
habitat for a myriad of flora arid fauna. but their 
vegetation absorbs and slows the quantity of 
toxic pollut_ants and nutrients entering the lakes. 
In the wetlands, water level changes have a 
s1Qn1ficant and complex impact 

The vegetation of the wetlands depends on 
the cyde_s of Change for suryival and balance. At 
low· water levels. the soil becomes more aer­
ated (ox1c). vegetation changes dramatically as 
species emerge from reserves of bUried seeds, 
and trees and shrubs encroach on the lake. At 
high water-levels, the soil changes to anoxic and 
the rising water opens up'the dense growths of 
cattails. trees. shrubs and other plants. These 
periodic perturbations are what allows the wet­
lands to sustain a range of emergent plant life: 
Which do- not_ flounsh, for example, in smaller' 
lakes with more stable water levels. This pro­
cess involves a multitude of'species of vegeta­
tion and the greatest d1vers1ty•is often supp·orted 
In those areas. of the-wetlands where the water 
levels fluctuate the most-. 'Reducing the intensity 
and freqllency of change would caus_e-major 
changes In the wetlands . 

Ther_e are many types of wetland configura­
tions on the Great Lakes (Figure 16). but they 
share an immediate dependency on the actions 
of the lake levels for their-cyclical transforma­
tions. Fluctll~ting water levels increase wildlife 
diversity. During high water periods, waterfowl, 
muskrats. terns and herons and many reptiles 
and amphib,ians flourish. Fish populations in-
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crease through their access to the lake from the 
spawning;grounds provided in the wetlands. 
Low water levels allow for differ_ent populations. 
such as red-winged blackbirds. marsh wrens. 
rails, deer, rabb.its and sma.ller mammals. to.be 
nurtured. The Impor1a·n1 thing to nqte here is 
that neither flooded wetlands.nor dry wetlands 
are most suitable to wildlife, but rather the 
_chanQes themsel\/es are wh_at seem t9 b·e_. i-no5:t 
effective in sustaining and balancing populations. 
(Annex B: Section 3,3) 

The relationship of water levels. wildlife and 
vegetation is the_bas1s for the support of life in 
the Great Lakes Basin. Although not all aspects 
:of this relationship are known and unde'rstood,. 
it Is clear that changes in any part of it will 
have.very wide implications for the others_ For 
somH.-wildiife. suth-as migratory waterfowl., 
the wetlands of. the Great Lakes are critical to 
their survival. 

The role of wetlands In water.purification is 
also of critical .importance in attempting to gain 
an overview ofth_e irite'rcohnectedness··ot the; 
elements of the natural ecosystem and the impli-. 
cations for humans in th·e -Sa•sin. ReCent studies 
have indicated that the role oi the wetlands.in 
w8t"er _pur.ific_?ti.on needs to _be givE!n_seriO~S 
cons1.deiation: Not only do the wetlands slow 
down.the movemen.t of sediments. and. thereby, 
trap pollutants. but_ the plant life absorbs many • 
of the more persistent pollutants, such as heavy 
metals. All these funct1ons_are. of course, in­
addition to the uses which humans make of. the 
~etlands_:fo_r sp-ort, rE!c~eat'ion,_.cO~merci61 aci_ivi'­
ties and aesth_etic enjoyment. 

The extent of the wetlands today is.differ­
ent fron, Wti_at it was earlier i8Jhe Century. 
Approximately 50% of the original wetlands in 
the entire Basin have'been .lost through humari_ 
·.ihterv8nti0ns-and this loss Continue·s at _fl rate of. 
. about 20.000 acres (8,000 hectares) per year. 
(::umulative wetland impacts, while appearing 
minor individually, amourt to significant lo.sses. 
Today there are al;>out 500.00Oa·cres (170,000 
hectares) left along the shores of the Great Lakes. 
Much of the wetland area remaining is further 
reduced in.function a·nd value because of shore, • 
line changes, proximity-of deleterious human .. 
activity and reduced size or access to the lakes • 
However, in spite•ofthi"s-, the-rerriain_("ng wet­
lan.ds are of extreme value.to thenatcral system: 
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Figure 16: GREAT LAKES. WETLAND TYPES 

The Aquatic Environment~ Habitat 
arid Water Q.ualii;y 

The.aquatic 8nviro'r:iment of-the Great Lakes 
and Connecting:channels is vast in size. varied In 
composit1on. and a horjle·to many life forms 
(see Annex B. Sec.34) Basically. this environ: 
ment consists of :th_e water· itself, with its differ- • 
1ng physLGal and chemical prcipert1e·s. and of the' 
rock or sedimen·t which underlies it. The lakes 
themselves-are separated in.to nearshore area·s, 
where, th8 influence of waves and currents IS • 

mote apparent and the.effect of human use ot' 
the shore!1rie·1S mo~t e\11dent. and the deeper 
offshore ar~as where stability is the domina·nt 
factor and human intrusion has not feft as clear 
a ma_rk. The connecting channels,are Very much 
a reflection 6f the ·1ak8s-which contribute water 
to-them .• The dominant factor here,-i_S the· rapid 
movement of water and-short~term changes • 
brought about by variations in the flow Depths 
in the channels vary but the amount _of water 
st0red eVen in the-.d~eper areas is _ins1gn1f1c'ant 
compared to that in the lakes 

A nch variety of life is found. in these waters 
Fish are the most significant for humariS. but 
th~Y are dependent on "loWer" forms of life. 
such as plankton; in both pla~t and an1ma1 form. 
which inhabit the op?n Water near the surface 
A multitude.of animal life.exists within t~e bot-· 
tom··sediments·. Water temperature, levels of 
oxygen. the quantity-of nutrients or plant and 
animal materi_ai'available tor food. the presence 
cir absence of s_un·light·Penetrating the shallower 
depths. and the·presence or a_bsence of .Con­
taminants in the wflter or s8d1ments determine 
the species present.and their rela_tive abundance-

All of the lakes:and channels show ·some 
sign of .chemical contamination from industry, 
agnculture.-waste.d1sposal. and other human 
activities. (Annex B. Sect10.n 24) Lake Superior 

. 1s I.east affected: parts of lakes Michigan. Erie 
and Ontario. and the Niagara River Show the 
mrist stress. The lnter,n~'tiorial J~mt Co~m1ssi0n 
has identified 42 .. Areas of Concern:· throughout 
the Great Lakes. Nearly all of these locations 
require_ immediate and concentrated rem·edial 
attention beca_use of the_degree tci which their 
bottom sediments. af1d. ·theretor_8._overlyi_ng 
waters, are.polluted. Watei- quality is less prob­
lematic outside of the Areas of-Con·cern. but is 
still an issue of system-wide_ Significance.·The 
farther downstream on_e ·pro~eeds. the more 
water quality is influenced by the cumulative 
inputs fror:i human activity in.Upstream areas 
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Lake Superior consists of two !arge basins, 
the westerly one _having a smocith mud bottom 
with some rock outcrops and the easterly char­
acterized by a north-lo-south system of ridges 
and valleys. Both its plankton and fish commu­
nities are dominated by species indicative of 
excellent water quality and low fertility. The 
fishery consists. largely of lake trout, whitefish. 
and lake herring 

Lake Michigan is divided into three basins. 
the southern being gently sloping and with a 
sediment-covered floor, the central, irregular with 
a limestone bottom. and the northern. with a 
rock-dominated ridge and valley system. The 
deeper waters are generally infertile, while those 
close to shore contain more nutrients. Chemical 
contamination is a concern.in Green-Bay and in 
the southern ba_sin. Aquatic life is more varied 
than 1n Lake Superior; salmon, whitefish, perch 
and "Cisco comprise most of the fisher1/. 

Lake Huron contains three basins: shallow 
Georgian Bay and the northern and southern 
basins of the lake. Nearshore areas have sandy 
bottoms, while in deeper areas the. lake bed is 
largely clay. Water quality is second only to Lake. 
Superior, with the exception of Saginaw Bay 
and small portions of Georgian Bay. The fishery 
is primarily lake trout, whitefish and bloater chub. 

Lake Erie is the most eutrophic of the lakes. 
largely because of its shallowness; chemical 
contamination is evident in a number of a'reas. 
There are three separate basins and the bottom 
of allthree is sediment-covered with either silt 
or clay. The plankton community is dominated 
by species tolerant of higher fertility; walleye, 
yellow perch, and smelt are the most significant 
fish species. 

Lake Ontario is divided into a gently slop­
ing, mud and clay bottom western basin and an 
eastern basin, also of mud and clay, but charac­
terized by rock outcroppings, including islands. 
The waters are moderately fertile. with localized 
evidence of contamination. Lake trout, salmon, 
smelt and alewife are the dominant fish species. 

Connecting channel bottoms are mostly clay 
where significant currents exist, silty"in areas 
less frequently flushed out Water quality reflects 
the input from the upstream lake(s) as well 
as the often concentrated industry along their 
shores. The fish and plankton species generally 
reflect those of the upstream {also downstream 
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in the case of fish) lake. 

Generally speaking, the aquatic environment· 
of the lakes is less influenced by water level 
fluctuations than Bre wetlands and the shore­
line. {Annex B, Section 3.4). Much of this envi­
ronment is beyond the influence of waves and 
many aquatic organisms are mobile and seek 
conditions to which they are suited. Storms 
have an effect, particularly on nearshore or rocky 
shoal areas, and can provide and distribute 
organic matter and sediment to some locations, 
while scouring and flushing out others. The 
cleansing of rocky shoals used by fish for spawn­
ing may be especially beneficial. On the other 
hand, the connecting channels, being most sus­
ceptible to changes, are the aquatic environ­
ments most affected by water level fluctuations. 

On the whole. high levels tend to be 
beneficial to aquatic habitat and water quality, 
because of the lower concentrations of pollu­
tants and reduced need to dredge contaminated 
sediments.·At the same time, some water quality 
degradation can result from flooding of septic 
systems, reduced treatment. plant efficiency 
and submergence o_f shoreline vegetation and 
nutrient-rich soil. Sustained low water levels 
co0centrate pollutants, increase the need to 
dredge, reduce dilution of waste discharges, 
limit the flushing and cleansing of shallow near­
shore areas and embayments, and, through 
wave-action, re-sl.Js~end contaminated fihe sed­
iments. Water temperatures rise and di'ssolved 
oxygen levels drop during low levels. 

Low levels also reduce the amount of "edge" 
habitat for fish and other aquatic organisms, 
especially in the connecting channels, and may 
lead to isolation of some fish habitats. Habitats 
for fish spawning may be particularly suscepti­
ble. High flows move larval fish and other small 
organisms more rapidly through the system, 
improving their prospects for gmwth and survival. 

A perspective that must be kept throughout 
this discussion is that, while sustained high or 
low levels and flows can have either positive or 
negative consequences for water quality, aquatic 
habitat, and aq'uatic life, fluctuations in water 
levels and flows are a positive force from which 
life forms have evolved and adapted over mil_­
lennia, and up_on which continued ecological 
balance depends. 



Geographic Information System 
In anticipation of the needs of this study 

for a ·Simulation-model of environmental interac­
tions which can manage large amounts of data, 
format variables and visually depict the geo­
graphic results and responses to proposed plans 
of action, three components are being integrated 
(see Annex B, Sec. 5). The first is a Spatial 
Evaluation Framework. This is the framework for 
providing spatial detail with respect to resources, 
measures and impacts. The framework encom­
passes divisions in the data to accommodate 
assessments at the·scale of all the lakes, an 
individual lake, a littoral cell within a lake, or a 
number of reaches within a littoral cell. Each of 
theSe levels of resolution is requirE!d because- of 
the nature of the measures, some of which have 
basin wide impacts, whereas others have impacts 
limited to a single reach. This resolution is also 
required because of the nature of e_nvironm_enta·1 
resources which exist in some reaches,- but not 
in others. The nature of the problem will 
constrain the range of measures selected to 
address it. 

The second is a Coastal Zone Database, 
which is the collection of information which 
exists for each spatial sub~division within the 
Spatial Evaluation Framework. Information on 
wetlands, fish habitat, water quality, nearshore • 
sediments, coastal processes, and land use, 
provides the raw material with which to begin 
assessments of measures. 

The third, the Geographical Information Sys­
tem (GIS), is a set of computer software, which 
allows the overlay, analysis, and display of spa­
tial information stored in the Coastal Zone Data­
base. Combining information from different data 
sources pr,ovides·knbwledge not presently avail­
able, such as the number of square kilometres 
of flood prone and erosion prone land along 
shorelines. Combining information on the loca­
tion of residential buildings with the location 
of flood and erosion zones; provides accurate 
counts of dwellings at risk. Using the shoreline 
information and the modelling capabilities of 
the Geographic Information System, the results 
would provide a visual, geographic picture of 
the coastal zone as it would respond to various 
projected actions or conditions. 

The Climate 

There is much speculation·and so~e seri_­
ous study being attempted in order to predict 
and understand future climatic change .(see 

Annex A Sec. 4). Much of this has been brought 
about in the last decade by a concern for the 
effect on the earth's atmosphere of the accu­
mulation of chemicals produced by the indus­
trial world. Although the climate IS a.matter of 
global scope, the impacts of climate change will 
be felt directly in _the natural ecosystem of the 
Great Lakes-St. Lawrence River Basin. It is 
worthwh_ile, therefore, to pursue some of the 
possible consequ·ences of scenarios which have 
been put_forward in regard to future climatic 
variation. If thEi historical record is analyzed and 
the possibility of major climatic ctiange set aside 
for the moment, there are indications that the 
first forty years or so of the 20th century was a 
period of unusually low water levels. Both before 
and after that period we have experienced higher 
than average levels on the lakes. It might be 
concluded from this that recent high levels are a 
return to "normal" levels rather than an. aberration. 

In the past few years, however, much of our 
attention has b_een directed toward the so-called 
"greenhouse effect'' of rapi_dly increasing levels 
of carbon dioxide arid other changes in the 
upper levels of the earth's atmosphere. If, for. 
example, the carbon dioxide levels doubled, the 
impact on the. natural ecosystem could be dra­
matic dUe to increased air temperatures. Higher 
evapotransp,iration ov_er the land mass, ·higher 
lake surface evaporation, anq lower runoff could 
lower lake levels. The timing of runoff arid the 
present flow patterns of the Basin drainage would 
also be affected bV th·e decrease in snow and 
ice coverage and the increase in aquatic plant 
growth in the tribu_tary systems. Exact estima­
tions are difficult to make, but trial calculations 
for a period of 35 years (model of Oregon State 
University) suggest that the change in meah 
lake levels would range from -0. 78 foot (0.24 
metre) on-Lake Supenor to -3.14foot (0.96 metre) 
on Lake Michigan and Lake Huron. Other mod­
els suggest as _much as -8,27 feet (2.5 metres) 
on the: middle lakes. Even in the more conserva­
tive of these estimates, the present control,"reg­
ulations would no longer function 9ec8use th~ 
water supplies would be lower than those on 
which regulation plans for Lake Superior and 

. Lake Ontario are based. 

Although the climate change models now 
beirig created are speculative and a long·-term 
concern.-work is underway to predict more accu­
rately near-term weather and water supplies in 
the Basin. As these come into more common 
use,_ it may be possible to issue more cogent 
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·warnings about-fut1..1re conditions than is .now 
• possible. In turn, our growing understanding of 
climate change.processes will.allow us to.esti­
mate more accurately the imp_a)'tS whii::h.will 
be-experienced in)he system and to develop 
decision-making t_ools for clealing with nsk 
~rld uncertainly. 

While the natural system is com pie~ and 
difficult to analyze exhaustively. it IS possible to 
determine the key factors which need major 
consideration _iri ·any process of decision-makin_g 
.or management for the Great Lakes- St Law­
rence Basin. 

. _The fluctuating leve_ls of the Great Lakes are 
. the result.of the variability-of supplies of water in 
the Basin, In fact. the fluctuating lake levels_are 
the mechanism_ by which the lakes average out 
the changing sup,plies of wate.r. Th,e two key 
·factors for this hydrological performance are • 
pretipitation an~ ·air·te~ber8ture. The predict­
ability of the system depends on the analytical· 
knowledge of these factorn and an understand, 

. ing d their underiying physical processes and 
in_t8rconnect_edn.esS. A ·great deal .iS know~ abo'ut 
the natural ecosystem. Factors. _such as precipi, 
tBti_ori::evapora.tio_n: and runOff. have-beEi°n the 
subject of careful recori:lkeep1ng and extensive 
analysis in th.is century This work continues' a 
recent -are_a of study has focussed _on increasing . 
knowledge o/ runoff through, a stream flow 

• gauging network. 

The effect of the water on the shoreline 1s . '' ' ' 

prima·rily" a result of t~e composition and coh-
jrgurat1on of the material b8se (geomorphology) 
of.the shoreline and of the'i01pacvof Wf!ves and 
currents on it•The lake levels influence the land­

, ward __ extent'_of the waves ~nd·c~rrents and _ . 
flooding of low"lying areas, but for many shore 
areas; haye littl~ infl~enc~ over long-t~rm·, 
recession rates. 

The ability of the wetlands to function is 
strongly dependent on lake level ·fluctuations 
The key factor•for wetlands is divers1t1/At riear­
conStant water levels, stable plant CO(T)munities 
develop at various depths, and each is ultiriiately 
dom1n,ited by the species that compete best 
This results in large, uniform stands o.fplants, • 
such ascatta1ls, loss .of ra.re plant species, ancJ 
loss of diverse habitats and food.sources for fish 
and. wildlife When water levels fluctuate. the 
plant communities respond, the result being an 

• ever-changing wetland wit_h many plant and 
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animal species. Since the wetlands_ suppo·rt wild, 
life a(ld its-habitat. aild are_ ifnportE1nt in mciiri­
taining water quality, theirgradual reduction can • 
be seen as one of the·changes which magnifies 
the i(llpacts of lake level's in the natural system. 

The basic coastal proc·esses. such a.s .wind, 
· clirti·ate. wave hydrodyharnicS. curr8ntS. water 
-level fluctuations. hydrological processes and .• 
. cl1ma_tological processes are well known. and 
we have g~od general knowle.dge about the 
·compositi_on of existing shorelines arid their. 
response _to·wavE! action, s·torm activity, a __ nd 
_wat~r ·1evie1· fluctuations. We _need more wOrk in 
·establishing the exact-relationship between static 
water levels and_s1orm actiVities i~ regard _to 

• erosion and flooding·of specific_ shore areas . 

• The prime importance of wetlands as habi­
tat forpla·nt and animal sP8cies has b8c0me 
~ery C1ear. but ~e s'till n8ed more "information on 
location and e_xtent ofwetlands. especially on 
Lake Superior and Lake Huron. Because .of the 
grea.t variety of types of wetlands. more specific 
knowledge·is required to understand the effect· 
of -duration of water level fluquations, therela­
tionshiP of ch·ange ih Vegetation. to anirTlal spe~ 
cies_and the response of rare.types of wetlands' 
and wetiands whiCh ha.ve been disturbed by 
human intervention. 

• One area in which our knowledge is as yet 
very limited is·in fish spawning and fish·habi\Elts. 
A system of classif1cat1on for fish habitats is 
needed and spawning areas need to be fully 
inventoried, This knowledge is basic to under­
standing the impacts of water level fluctuations 
on frs_h populations and habits: • 

. Although human intervention, whetheneg­
ulation, dredging, diversions, shoreline changes, 
cdnsuinptive U_s·es_ or .land use changes. ·ha~·had 
little impact on water levelsand flows, the impact 
◊-f f.utu_re·-interventioll$ are not knO\iV~. -A.great 
dealof further.study is ·required in order to under­
st"an_d th8 economic:pres$ures.' changing vallles 

• and.political developments·. as_well as.the growth 
of population and urban expansion. which will 
affect future impacts on water leveisandflows .. 

Althou_gh long-range.climatic change can' 
not be p_redicted w_ith any certainty, short.range· . 

• weather changes can be anticipated. The three 
most important factors of weather forecasting 
for the Basin ilre arr temperatures. precipitation­
and storm_s·. In regard to cliniatE) ChanQe,".'we 



know that the levels of carbon dioxide and other . 
gases 1n the atmosphere-are increasi·ng and.t_hat • 
there is a very real danger that these·will cau·se 
whaJ has been calle<;l a greenhouse.effect on 
the planetMore knowledge 1s needed, how-
ever. a_bout factors cqntributing to clifn_ate. change 
and how to' improve the prediction of future 
weather patterns. 

In the area of water quality. )he impacts 
of extreme level~ on the resuspension-of pdliJ­
tants and on the volume of discharge from 
sewage treatment plants and septic systems 
will require future-study in order to better-estab­
lish the relationship between water quantity and 
water quality. 

The salient factors of t_he natural system. or 
tha_t par-t- ofthe ecosyst_em which 1s not primarily 
human activity,.are, then. precipitation·. air tem­
perature. evaporation. runoft shoreline .com po~ 
s1tion and co.nf1guratiOn. wave-and curre_nt actio'n, 
wetland extent. storms, and the plant and ani­
mal species and their habitat Although there 
are many other factors tha.t will be brought into 
this study, these are the ones Vyhich must be 
included in any basic analysis of.the Great Lakes-; 
St. Layvren'ce River s·asin as a natural e~qsystem 

While much _is known about the natural 
system and how it functions, much is left to be 
done.·Each avenue of 1nvest1gation opens up 
new areas_of knowledge, and these must be 
studied and the int8rrelat10,ns ca_refully ascer7 

, tained. Th8 components of the human system; 
in turn. are interconnected with th8 natural.and 
the total complex poses the problems which 
gOvernments will have to deal with in the future 
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Chapter 

@ 

Interests and 

Their Investments 

lntr9ducti~n 

The boundaries of human activity which are 
germane to a!1 analysis Of the·ecosyst~m are· 
much 117ore difficult to deter117ine than those of· 
the natural system. The geographkal boundary 
of ihe natural ecosystem does not delimit human 
activities. many of which take place thousands 
of miles from the Basin. One need only think . 
of the decisions for industrial and commercial 
investment o·r the legi$1ative decisions of national 
govern'ments to be aw~re of their distance fro~ 

_ and yet undeniable importance'to the ecosys­
tem. lhdeed._ almost.any of the human acti\/ities 
could be pursued to sources or purposes out­
-side of the geographic basin. 

Any identifiable groups. who see themse'lves 
as affected by the fluctuation·s in water levels 
and flows or by policies _and .measUres_ to address 
fluctuations. have been defined for the purposes 
of this Study as interests. These interests, both 
inside and outside the Great Lakes - St Law­
rence River ·sasin system. have been catego­
rized into ten groups based upon their use of 
the basin·. T-h.eSe categories are: agriculture, 
co!Tlmercial fishing, colTimercial _and industrial. 
electric power. environment, native: p·eoples, 
recreation, resid8ntial shoreline-property own­
ers (riparians), transportation, and government 
The categories cannot be completely separated: 
native peoples, for example, may be shoceline 
dwellers .. environmentalists and.commercial 
operators In effect this categorization focusses 
on the dOminant activities and concern$." 

It is important to'attempHo describe how 
th.e human activities intera·ct with the natural 
ecosystem and With each either. These interac­
tions· need to be seen cigai'nst the spectrum of 
implications ·of _actions .and decisions. It wa$ not 
possible to pursue these implications in detail, 
but the possible results of actions need to oe 
delineated. A number of factors'affect these 
interactiOn_s,- induding such d8t8rminarits as 
location, nature of the shoreline-' nature bl tech- . 
nology u_se.d. political jurisdiction. economic 
~nvir,onment or context, prciximity to other_ user.s 
and attitudes. 

Progress iii_ re~;olving or managi_rig the water 
levels issue depends 1n large part on understand­
ing the r8asoris. for.which intere'sts petition-gov­
ernments arid ttie r81ationship·s between these 
"positions" and the responsibilities of govern' 
ment. The-current d8cision-making process in 
resource management is becominQ··more ·c:"om­
plex: iri addition to evaluation of hydrologic • 
phenomena, engineering -possibilities, 9osts. 
economic development benefits and public infor­
.mation, there iS an involvement of a lcirger pub­
lic component which necessitates clcise con-. 
sideration of the posit_ions taken by interests. 
how they respond to changing conditions and 
how they ihteract with governments 
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Attempting tC? describe ~h_e·s_e interests and 
their interactions with each oth8r and with the 
riatural env1ronm·ent is a difficult task. The ele­
ment of subjectivity of su_Ch a_n eX:erc1se 1s com­
p_ounded by.the political voice _of the interests 
an~ the1rinflu,'.:mce on t~e process_of-de_cis1on-_ 
making.·ln this study; an in1t1al· invest1gat1on of 
the positions of-the interests has been carried 
0ut thrOugh 8 s·eries of iri-depth· inte~views (See 
Annex C) and public interaction via telev1s1on 
hook-up in ien key centres in· the Basin (See 

• Annex G)·_ The resulting gener311zations made 
will of nec_essity _become a part of the process of 
interactions from which a strategy for action.yv111 • 
eventually be developed 

Gi,ven the diversit1/ of interests in the Great 
Lakes- St .Lawrence River Basin and their greatly 
varying perceptions. a de'scription oftheir pos1-._ 
tions Would be con'lpl1catE;;d enciugh, but further 
complications arise from th~_ accuracy"of_the 
information on which that Position is· based, the 
Variations 1n po'sitio~s Within each-interest an_d 
their lev81 of access to the de_cision-making pro­
cesses for the· Basin. Was·the erosion ca~s-ed_ by 
wave action. run-off or water levels. as the inter­
est claimed? What control of lake levels is 
possible.· much· less desirabl_e? The impacts of 

• lowering lake levels on the upper lakes to bene­
fit shoreline ·interests there ·will elicit a different 
response from the shoreline interests on Lake 
Ontario and those ~·n the lower St. Lawr8nce 
who experience the incr~ased floWs _re_1eased. 
through the con't'rol structures at Massena/ 
Cornwall. There are thousands of riparians ·on 
the shores of the.lakes, but few electrical gener- • 
ating plants, an6. yet, the power plants each • 
represent a ve_ry large capital 1nve·s1ment and 
have millions of peop)e, including.the riparians. 
depending on them These are all important 
dimensions of the poSitions of the interests, 
w_hich Qeterm1n8 their part1cipat1o_n as ·parts-of 
the larger ecos'ystem and its governance 

Behind each interest's p·osition are values, 
• :which the interest sees ·as of prime importance. 

The rights ofpnvate property as opposed to 
communalTights· is an ·iss·ue which tciuches every 
attempt to dealwitli issu_es through regulatory 
channel 8. The·re are Other values whiCh the Inter­
ests feel should direct-'governmental decisions. 
For exampl8, the_trailsportation interests may 

. _see economic advantage as an ove'rrid1ng val_ue, 
whereas fhe riparian may give priority Jo the 
value of socia'I accommodation Or equity. The 
environmentalist. 01)-the other hand. n'lay see 
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the protectlOn of the ecology as the foremost 
requirement of any human activ1_ty. whether of 
government or of individuals. These values, while 
desirable 1n many.contexts, are often Corifllcting 
or need .to be rated for priority. They colour 
whether_or not the 1nter8sts trust the findings of 
the "experts", how compassionately they Judge 
the needs o'f_other interests. and howmfleX1b18-
their pos1t1ons may be 

An importarlt factof in the positions tak_en 
by interest$ is the resiliency of the interesl_.!o 
fluctuations in water levels:and floWs. Their situ­
ation. ther8.for"e, qrnnot be simply measured in 
terms of impact. but must also include cons1d~ 
eratio_n of how readilY they _can adapt to a change 
1n lake levels. Sh1pp1ng may prefer higher lake 
levels because they allow them to carry greater 
loads, but they can adapt by varying the amount 
they transport..,A riparian who has built on the 
shore_line has teWer options. The env_irOn'men­
_talist. watching Valuable.wetlands disapp8ar 
every year from pre'ssure for Oe\/elopment.·knows 
thes_e habitats as natureprovided them are gone 
forever and that the_ resd1ency ofthe wildlife and 
vegetation has been-reduced. The ability to adapt 
is very different in Ba.Ch C?Se _-and the int8nsit\/. of 
the pOsitions taken may vary accordingly 

Geographic location and the period oftime 
under consideration will· affect thepOsit1on taken 
by 1n-te·rests. Often, decisions made at som8 
,distance fr6m the Basin will drastically change 
the_ range of activities of th_Rinterests; the decline 
ofthe world market for steel; the availability of 
~ore lei'sur8 tim·e and m6ney, a heavy harv-est or 
a multinational takeover can_ cau·se far-reaching -
changes-in_ the Basin. T_his interactio.n makes it 
more difficult to ascertain how hydrological 
Changes will affect particular interests and more 

imperative' to define the Positioris of th,e·.intereSts 

The human system and the natural system 
Eire bound together in a constantly changing 
process qf unconscioUs ·adJustments in the naF 
ural system and·consC1ous adjustment .in the 
human system This "conscious adiustment" 
needs to be better understo9d in .its social, eco­
nomic and political dimensions. 

The .In.vestment Model 
The decision to locate in the_ Basin may be 

looked at in ·terms of an "investment mo-d8\". 
- The inv8stme~t dEicision is made; ·by and large. 

in o_rder to obtain 8._maxi0um of utility or benefit 
Over costs. which in this case may in part-relate 



to water fl_wctuations. Location, technology, past 
experience, reliability and availab1(ity of'informa­
tion,.and·level of risk-taking are some of the 
cons1de~a_tions that may determine the final deci­
sion. Once the investment is-made, there will 
e_X-1st an asset. which may be said to have a 
profile reSultr_n·g .from the considerations that 
went into 1":h_e deC1Sion-making. It is this a'sset 
profile which·determ1nes the kind of conscious 
adjustments to fluctuating lake levelswh1ch 
can be.made. 

Another concept which may be generalized 
frorii the activities of interests in the Basin is that 
of the "design range·• of the investment. Thus. 

. the distance from the reach of lake levels. the 
depth ofwater required for passage. the flow 
of wafer needed for "remov1_ng wastes are all 
aspects Of th8,desigri range. This-range can be· 
rad1callyaffected by the conflicting pressures 
and trade-offs of opportunity cbsts and levels of 
vulnerability. By purchasing only shallow draft 
ships, a shipping c:ompany could establish a 
design range which would assure low v_ulnera_- • 
bilit1/. but.the econo_mics·of beirig ab!e to trans.­
pcirt larger quantities and_the competition from 
deeper draft ships,may lead the company to 
narrow-the design range and risk increased vul~ 
nerability. Similarly, the riparian may build closer 
to the shoreline. thereby narrowing the design 
range of. the· investment, in ord8r"t6 enjpy fuller 
utility o'f his or her asset The issue of-t_he design 
range is made more complex by the life expec· 
tancy of the asset_. A decisi0n may be made 
with short-term calculation:':! which nevertheless 
produce a long-term asset. In this case, it 
is ~ntirel\/ poS:3ible·that the vulnerability may 
change merely. because of the long.term change 
in the natural and human systems. 

The _positions taken by each of the interests 
Is PrirT1arily .one of self-interest and, therefore, 
needs t6 be _continually-placed in the perspec­
tive of the entire ecosystem and the needs of all 
the interests both of the natural and human . 
systems. The.-interest.ir1vests 117 t'he _Basin in 
order to en1oy a flow of benefits. Lakeshore 
property returns to the-riparian a berlefit of recre­
ational and aesthetic nature. and is reflected in 
the pro_perty value. For the industf"ial or com-

• mercial interest the· benefit is profit. The envi~ 
ronmentalist interest h_as-a retum·of enjo1/ment 
of natur{3 ·and a sense of plciying a maJor ro\e for 
future generations. 

Each of these investments h"as a cost. usu­
ally of both mo17ey and time. There Is, however. 
also a risk cost, not only of busine-ss fa_ilure. but 
of potential damage due to the decision of local· 
ing In the Basin. What we have earlier called the 
"design range'' Is a result of the calculations 
made by the interest in orde~ to-find a bala·nce 
wh1ch'g-ives a maximum of benefit and a mini­
mum of cdst. Th-ese calcl:llations are based on 
information: first, about the behaviour of the 
natural alld hUman sys·tems;-and,.Second.-about 
the availability ·of o'utside incentives which would 
affect the level of risk. An example of the latter 
information would.be g·overnment programme_s 
which would allow the cost of risks to be shifted 
to general taxpayers 

Most conscious adjustrnents w1thiil the 
hu·man system and bet\/Veen the human system· 
and the natural system onlY·make sense-if.seen 
as-long-term. Seen at its most simplistic. the 
role of_g0vernance is to.facil1t'ate·the process of 
making in.fo,rmed and responsible de.cis1onS. In 
accompli_sh1ng this. the lollg-range investments 
and their d_eslgn range must be seen clearly as 
an integral part of the overall ecosystem of the 
Basin._Responsible·deC1_s1oris. however, require 
better-1nformation,-and ·some way of avoiding 
short-term decisions which rriay jeopardize the 
flex1bil1ty of the process of decision·making itself. 

In this chapter, interests-in the Basin., whb 
perceive their welfare.to be inflUenced-by water 
levels and policies· pertaining to them; are clas­
sified and described 1n t8rms of how they use or 
invest in the resources o·t the Basin. For each 
interest is g·iven a des_cript1ori of its sensitivities 
to fluctuating·water level~ and flows and_ an 
analysis of why the ·int~rest seems to take a 
pcirticular stand 

The Interests and their Interactions 
Over 39,000,000 people live in the Great 

Lakes-St Lawrence River Basin, of which 
29,000,000 live .in the United States and 
10.000,000in Canada. The heaviest concentra· 
tions are on lake Michigan with 14,000,000 and 
Lake Erie with 13,000,000 with large urban 
populations in Chicago, Detroit. Cleveland, and 
Buffalo. The heaV1est c'c;mcentrat1ons on the 
Canadian side of the border are in the Toronto· 
Hamilton and Montreal.areas. 
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The most important general trend in ,the 
Basin has been toward decreased use of the 
Basin for agricultural purposes! fishing and for­
estry and increased use for urban growth, indus­
try and recreation. These developments vary 
according to lake with Lake Superior having not 
only the most stable population growth, but 
also the least urban and industrial expansion. 
Lakes Michigan. Erie and.Ontario are the "stress" 
points of modern development. Table 3 shows 
the various types of land uses. 

A large proportion of the population of the 
Basin is, in one way or another, directly affected 
by the fluctuation of the lake levels. In this first 
phase of the Study, participants attempted in 
markedly different ways to state the central ques­
tion raised by the impact of fluctuating levels 
and flows on the interests located in the Basin. 
Some sought to define the implications of 
"adverse consequences". The term used here 
was "vulnerability", which .is a description of the 
susceptibility of basin users to the effects of 
fluctuations. (This is the approach taken in Annex 
D) Although such a term cannot be easily quan­
tified, it does serve as a way to compare relative 
effects of actions. A residential property·owner 
who decides to build on the shoreline floodplain 

. has opted for high vulnerability for some benefit 
of access, view, or price, while the cottager who 
builds well back from the flood .area has lower 
vulnerability Basically, when we are talking of 
the consequences of the fluctuating lake levels, 
we are sp8akir1g of the effects_ on humans mea­
sured by their vulnerability. All interests have 
some level of vulnerability 

Others sought to ask not "How are you 
vulnerable?", but "Why do you petition govern­
ments?", (This is the approach taken in Annex 
C) The thrust of this line of inquiry was to focus 
on what the interests see as the problems and 
solutions. By establishing these positions, it was 
argued, the key elements of the. political chal­
lenges can be identified and compared to the 
mandates and stated policies of government 
and to the current knowledge about. fluctuating 
levels and ec61ogical processes 

In Annexes C, D, E, and F, these two ap­
proaches can be followed in more detail. In this 
phase of the Study, the usefulness of each has 
not been assessed. 

'The following descriptions of the positions 
taken by interests is designed to give the reader 
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• a basic understanding of some of the complexity 
of the issues. The material for this-section can 
be found mainly in Annex C, Section 7. 

Agriculture 
Rich as the Basin is in agricultural land, 

relatively. little of it is on the lakeshores and that 
is steadily declining with the rapid growth of 
urban areas. 

Agricultural lands are more vulnerable to 
shoreline erosion and flooding at high water 
lev_els when eXacerbated by storm-driven waves. 
The lands most vulnerable to flooding are those 
reclaimed from former floodplains and wetlands, 
In some of these areas, notably the lower Saginaw 
River Basin in Michigan and Kent and Essex 
counties in Ontario, elaborate networks of dikes 
have been constructed. 

Farmers.are concerned about erosion and 
flooding of their properties and associated crop 
yield losses.- However. they are accustomed .to 
dealing with unce_rtainties of nature, and have 
an understanding of the consequences of fluc­
tuating water levels, an_d other natural hazards·, 
and, in most cases, have ad Justed accordingly, 

Commercial Fishing 
Commercial fishing on the Gr.eat Lakes has 

changed significantly during Hie course of the 
20th century, In Canada, output has risen and 
employment is stable; in the United States, how­
ever, much of the stock has been reallocated to 
the recreational sector. Commercial fishing in 
Canada remains a major indus_try with annual 
landings of over 60 million pounds, mostly from 
Lake Erie. The composition of harvests has shifted 
to warmer water species and f'"!On-indigenoUs 
smelt and alewife, 

Water levels are known to, influence growth 
rates of fish and higher levels promote more 
rapid, abundant growth of fish in size a.nd num­
bers The annual fluctuations associated with 

. spring run-offs and·rains and melt water also 
appear to influence stocks and harvests. The 
greater the increase iii levels between January 
and June, the more beneficial it is for spaWning 
and young of the year. This, in turn, contributes 
to·better harvests two or t_hree years later, 
depending on species. Water levels arid natural 
fluctllations are critically important for increas­
ing room to grow and bringing. new food energy 
into the lakes each year Since many important 
fish species use wetlands during part of the 



Table3 Land Use of The Great Lakes Shoreline For Canada and the United States 

Superior Michigan Huron Erle Ontario 
Canada U.S. U.S. Canada U.S .. C8nada U.S. Canada U.S. 

Shoreline (km x 1000) 2.9 1.5 2.2 5.0 1.1 06 0.8 0.3 0.8 

Area (km sq x 1 _0~0) 209.8 175.8 193.7 703.7 83 

Inland Water(%) 2.7 0.9 3.7 0.4 .3.3 

Wetland(%) 0.2 08 5.9 0.68 7.5 1.01 6.7 1.65 2.8 

Forest{%) 98.8 62.1 35.8 74.99 31.6 14.77 10.6 42.59 24.4 

Bruahland (%} 0.08 4.5 8 3.09 9.6 7.24 9 9.83 14 

Graaaland (%) 0.44 1.1 5.6 12.09 4.1 21.63 48 25.58 7.8 

Barren(%) 0.12 5.6 1 3 0.22 0 0.12 0.18 0.1 

Plowed(%) 0.02 0.5 5.6 5.96 7.4 51.02 9.7 13.43 5.2 

High Density 
Residential{%) 0.01 1.4 7.1 0.02 9 0.33 23.4 1.17 5.7 

Low Density 
Resldentia! (%) 0.04 1.4 25.3 0.09 27 1.19 21.7 1 57 36.3 

Commercial(%) 0.03 0.02 4.5 0.11 0.2 093 12.7 1.6 0.4 

Total.Urban(%) 0.09 15.6 36.9 0.97 36.2 3.67 57.8 5.46 42.4 

Sou,cea United States- Monteith, T., J. 0. Myll and PJ 
Wagner .1978, Summary of the Existing and 
projected land use for the Great Lakes Coastal 
Counties. Great Lakes Basin Commission, Ann 
Arbour, Ml. 
Canada-Gierman, D. and RA Ryerson. 7974. 
Land Use Mapping in the Canadian Great Lakes 
Basin: Report on the Canadian Sector of Task B 
IJC, Pollution From Land Use Activities Refer-
en.cs Group, Windsor 
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reproductive·.cycle. the impact of flUctuating 
water levels on the wetlands 1s of concern for 
the commercial f1sh1ng iridustry. 

High or low water affects fishermen's dock­
ing facilities a·~d other aspects of the-ir trade, 
but basically commerciaLf1sh1ng has a relatively 
high level of resiliency 1n dealing with fluduat-
1ng lake levels. • , 

The fishermen on the Great Lakes have con­
flicting views-about water level fluctuations·a·nq 
the implications of fluctuations for their opera­
t1o·ns. The perceptions of fishermen who fish-in 
the sa.me area _With th_e same ·type of ge8r and 
vesse_ls sometimes differ. Some of them_ per­
c~ive highs to b.e more_ detrimental to their 
operations: while others pe_rceiVe_lows to be 
more h·armful In general though, most fisher-

. men contacted h_ad the_ o_pinion·that flLJc1uat1ng 
. water l~vels do not have Qreat impact on their 
operations. i! any at all. Lake level chang_es are a 
part-of their normal operations and th~y have. 
by ahd_ Jarge, de".':eloped a_r~_s1liency.to· extremes 
through modif1cat1ons to thim boats, docks and 
f1sh1ng methods They tend 16 be more con­
c;;erned ab·outthe-r€strrd1v'? Comnl'erc1al fishing 

• regulation~ that most of'th8 states have imposed 
in ord8r tO protect a·nd·e·nhance the ~ecreational · 
fishing. industry. 

Commarcial·and Industrial 
Major.-industri~S are located along·the shores 

of the Great Lakes in both the United States and 
Canada.Iron and steel, grain handling, pulp and 
paper. petroleum and Chemical refining. metal 
rnmirlg and ,refining. and food and beverage 
processing industries use the lakes both for 
water supply and waste-disposal These indus­
tries are co.ncentrated in the United States along 
the southern s_hores ·of lakes Michigan. Huron. 
Erie and Ontario. In Canada they are located on 
the northern shores of lakes Erie and Ontario, 
and at Thunde[ Bay and Sault Ste. Marie on 
Lake Superior and the St. Marys River. 

The growth industry of the Basin is recrea­
tiori arid tourism. Mariha_s, hotels. ·motels and 
resorts have sprung up on both.sides of the 
border, adding greatly to employment in the 
service secto( of the economy within the Basin 

As with all facilities on t.he shorelines of the 
Great takes, periodic damage. is experienced to 
property through the action of storms and flood­
ing Higher water up to th'e level of flooding, 
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how8ver. 1s On the whole· more 'benef1cia·1 1n t,hat 
It satisfies th_e needs for,water-'Supply, Qreater 
<;Jilu'ti_on of-Waste discharges, access to-water for 
boats.' and clearances·tor Commercial naviga­
tion deliveries to industrial users 

Most comm,ercial _and indu$trial businesses 
accept the fluctuating water levels as a part of 
t_he cost of doing b_us1ness Although they have 
different views, a ma1onty of them probably 
favour higher over lower \!Vater _levelS. Some of 
these bus1nesseS_have taken steps to-protect 
themselves from damage by extremely high 
water·and st,orms. Most. however, fear extre·me 
low-le'(els mo~e than extr~me ~1gh levels: As a 
conseqllence. many commercial a~d industrial 
businesses favour.regulation Of-levelS·,and. fldws 
1n order to allow-them better capability of pre­
dicting t_he need and amount ofadaptat1ori they . 
will require Geographically, those supporting 
regulation are located on the middle lakes, while 
those on the .St.Lawrence River and the con­
n8q1ng channe_ls d_o not. B_etter inform8.t_10n is 
the prime element of all_ commercial and ind us·_ 
trial intere·st l:iositions. Th~y see location on the 
·shore a far greater advantage than the disad­
vantage of changing water levels. Smaller busi, 
nesS8s,' sllch ,is marirli:i~ and other' comme~cial 
operations. may exhibit more c·once'rn because 
they tend to be financially less able to ad1ust • 
to fluctuations 

Electric-Power 
Electricity in the Great Lakes -St.Lawrence 

River Basin is generated by hydr.opower and 
thermal power (coaL oil, natural ·gas and ura­
nium). Maj'or Util1t1es_ that produce electric 
Powe! throu-ghourthe-Basin a·re 1ntE!rconnected 
by transmission.lirles and electricity can be trans~ 
!erred to different areas, depending on demand 
and capacity-limitations of the transmission lin€S. 
lt,s necessary, therefore, to examine both the 
operations of ind_ividual utilities an'd the power 
prdduCtion system as a wholEi. 

Approximatel/94,400 megawatts of_elec­
trlc power generated by utility and non-utility 
owned electric power pro1ects located 1n the 
Great Lakes~ St. Lawrence River Basin could be 
affected by fluctuating water levels and flows. 
Of this amount. approximately 7300 megawatts 
of hydropower would be directly affected These 
pro1ects, for the most part, are located along the 
Niagara River (4500 megawatts), at Sault Ste 
Marie ori the St Marys River (101 megawatts) 

'and on the .St Lawrence River (2720 mega-



watts) 117 a·ddition, there are numerous smaller 
hydro Power plants located on tributaries to 
the Great Lakes 

Fluctuating _water levels _affect 1nd1vidual 
• electric power facilities 1n various ways During 
high·Water periods: thermal power fac1l1ties can 
exp8rience greater ·generating efficiency_ du~ to 
l_ower temperatures of cooling water. The costs 
of purt'")ping cooling water.and transport1_ng raw 
rnater1als by water could also be reduced. Hydro­
powei- outputs can be increased with in_Creasing 
levels and flows. although there 1s a threshold of 
extreme. highs above which extra flow can.not 
be utilized due to physical limitations-of equ1p_­
ment and/or hydraulic limitations. Hydropower 
Output de~r8ases if lev81s fall below long te-rm • 
averages. Therrilal. power projects ca·n provide 
mak~-up power at a.higher c,ost, as long as the 
decrease in ·hydropower capacity 1s not la'rge 
and demand does riot increase·s1gnifica_ntly 
Lower than average water·levels are a concern 
to thermal pcivyer projects because ·of th8 higher 
probability of exceedir:ig temperature regulations 
for cooling wat~r discharQe. irlcreased co.ol1ng 
water pumping costs, warmer ~ooling water,· 
whfch adve:rs·ely affects generating cap·ac1ty,. and 
increased costs of raw materials obtained by 
water transportation 

What'has to be remembered, however. is 
-that any in'crease 1n thermal power generation 
has negative impacts on the environ·ment For 
example. t_he environment could be negatively 

_ affected by ir:,crea_s8d emissions ·of gases con-
tributing to the gr~enhbuse effect and 0th.er 
atmospheric pollutants. thermal pollution fm_m 
cooling water discharge, and the increased rie_ed 
to dispose of solid wastes, such as flyash and 
spent nudear fu'el. MOreover. the cost of make­
up power cail be several times greater than the­
cost of lost hydropower gen8rati0n 

The general !Eick of petitionirig t6 govern­
ments-by"the power interest reflects t,he fact 
that they are already well-informed-about levels 
and can adapt to fluctuations without suffering 
major costs. They would, however, re?Ct unfa-

. vou_rably to propo_sals to alter flows currently 
available-and could not 'readily withsta-nd the- im­
pacts of extended perrods of prolonged drought 

Within a r'ange of fluctuations around the 
long teirn averages of the Great Lakes, the elec­
tric pOwer 1nt_8rest can reliably generate electric 
PO".'J8T primarily through the diversity of gener-

at1ng options available. There ar_e associated 
envirollmental,:sOC1cil Elrid econo_mic·effec;;ts and 
trade-offs. Extreme high water peri9dS are not_ 
considered adVer_se by the interest anO can even 
be ben8ficii31 to a degree. -Extreme lows_ over 
extended periods ·of time would result in adverse 
environmental. s,ocial and economic impacts to 
the interest and custome·rs-it serves within and 
outside of the B3sin, 

Environm·e_ntail 

The·environment81 interest is very diverse 
and cohsi:ts_ of many different groups and.orga­
niZ:a_tions, includ1ng-c1tize·ns' groups. governmen­
ta_l agencies, and scientific ar:id research groups 
Examples inclLide environmental conservation 
and protecti6n assoCiations:·hikirig and camp­
ing organizations. scrent1f1c 21nd environmental 
research est'ablish·ments. health and m8dical 
agencies, heritage and cultural resources agen­
c_ies. and gr-□ upS interested in pre-serving and· 
enh8ncing- ce~tain aspects of G_r8at Lakes· en\/i­
ronment. such as \l\/ildl1fe·. wetlands an_d dunes. 
Their_~entrEll concern is the impact of human 
activities,on_:the natural·system. To the extent 
that they-contribute one voice for the natural 
system. they·can be seen as a,bridge between 
the natural and human systems. 

Although the environmental interest 1S di­
verse. it is unified on manY pos1t1ons. Citizens· 
g,roups, such as Great Lakes'Un1ted. governmen­
ta·l-agenc_ies and sc1ent1fic/research grouPs. 
who represent'thousands of people involved in 
programmes for the_'protect1on and COrJS8rva·­
tion of the riatural environment, 9re united in· 
seeing the flu.ctuating water:18vels,and flows as 
a dynamic. changeable resource. a Part of the 
natural process. w·h1ch must'be- preserved. They 
do n_ot h_ave majo,r concer_ns about.t'he fluctua­
tions. but they do have concerns·about-Elriy 
atternptto rnanage the Great Lakes. They are 
also not-Willing tO support moSt g_overnm_e_ntal 
actions dealing' with.structural measures, the 
corl_sequences'o{which Eire not clearly known 
The majority of groups see these measures as 
e.ncouraQ1ng encroachment on existing natural 
habitats Sorne groups would,give support to 
s_uCh measures if_ they can be,proven to be 
environmentally sound and.wllLn-ot cause dam­
age elsewhere .. On the whole. n_ori-structural 
_measures ar'e s·een by the environmental in_ter­
est as the best way to deal with fluctuations 

41 



Native Peoples 
Although the activities of the Native Peo­

ples populations on the shores of the Great 
Lakes could be categorized with other shoreline 
users, the reservations are different in· that they 
are really micro-societies within the ecosystem. 
There are approximately 7,000,000·acres of fed­
erally recognized reserve lands in the.Great Lakes 
~ St Lawrence River System Basin. Of the 
350,000 native peoples of 110 nations, who live 

• on these lands, about 60% live along the shore­
line, mairlly at the narrowing points of the con­
necting channels. Their activities are pal'allel to 
and intertwined with t_hose of the rest of society, 
but thos·e.activities are more coordinated into 
an identifiable way of life. That way of life is 
informed both by a marginal relationship with 
the industrial, urban society of the Basin _and a 
tra·ditional relationship with the natural system. 

Dependent as they are on fishing and hunt­
ing for food, native peopl_es' concerns centre. on 
the maintenance of the natural environment. 
They see lake levels as a part of that environ­
ment, but ace more concerned about water, 
quality and balance in the ecosystem. They feel 
that there should be a Native Peoples represen­
tative on any taskforce dealing with lake levels. 

Recreation 
Recreatic;m is increasingly becoming an 

important social and economic activity in the 
Great Lakes Basin, as more and more people 
have greater amounts of leisure time. Millions of 
people, both within and outside the Basin, use 
the Great Lakes and the shoreline for a variety of 
recreational. purposes. Some.of the major activi­
ties include boating, sports fishing, hunting, bird 
watching, camping, swimming, windsurfing, pic­
nicking and scenic drives along the shoreline. 

An extensive network of private and public 
facilities, including marin·as, campgrounQs, parks, 
and boat launches, have grown up on the shore­
lines of the lakes to support the ever-growing 
recreation demand. The,range of these activities 
is so great, it is impossible to generalize about 
the impacts of lake level fluctuations on them 
and t~eir users. Low levels expose more beach 
for bathers: higher levels improve boating and 
docking fo·r, sailors; fluctu~ting levels ma_intain 
waterfowl habitat for hunters and fish spawning 
grounds for anglers. 

Generalizations are difficult in an industry 
which embraces .so many different activities. 
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Within those activities there are some, such as 
boaters, who would prefer higher water to lower 
But even here, it is sudden changes in levels 
which are the most detrimental. They empha­
size the need for more accurate forecasting of 
water levels, so that they can plan their opera­
tions and activities .. Others. especially those 
whose recreational activities are centred on the 
wetlands, such as hunters, bird watchers and 
sports fishermen.- are anxious that the f!uctua_­
tions continue and that the wetlands be pre­
served. Apart from \he extent of the wetlands 
and the ericroachment on their shores, this group 
has little other concern for the lake levels. Loss 
of. recreational land to the lakes is an area of 
concern, but basically the recreational intereSt is 
the most flexible of all interest groups. Lake 
levels are of moderate concern, behind water 
quality and access to the water. Along the St 
Lawrence River, hqwever, levels and flows ques­
tions are persistently raised by this interest group. 

Reside~tiBI Shoreline Property Ow_ners 
(Riparians) 

"Riparia·ns" refers to shoreline residential 
property owners, both permanent and seasonal. 
The greatest concentration of perma,nent own­
ers tend to be found in and around major urban 
centres, while the distribution of seasonal own­
ers is more spars.e along the shore_lines. The 
exact number of residential shorelin·e owners 
situated on or near the Great Lakes and St 
Lawrence River is not known at this time. but a 
detailed list of Great Lakes Riparian properties is 
now being compiled in Canada and the United 
States. Preliminary studies have found that there 
are over 75,000 vacation homes located on the 
Great Lakes shoreline in Canada. 

_The degree of risk or impact incurred by 
riparian land owners depends on their location. 
The most serioUs impacts to ripariaris are those 
associated with !loo.ding and erosion which are 
most prevalent during storms. Some of the 
impacts include loss of land and trees and 
damages to shore protection structures and 
buildings and their contents. Economic impacts 
include the cost of alternate accommodation, 
costs of maintaining septic systems and costs 
of repairing or replacing damaged shore protec­
tion works, buildings and contents. 

The relationship between damage and static 
w~ter levels is not entirely clear. For example, 
the maJority of damage on Lake Erie, although 
exacerbated by existing high levels, occurred in 



April and December of 1985 during storm per­
iods and not during the record breaking sta.tic 
water levels of 1986, when far fewer and less 
severe storms occurred. Similarly, the effect of 
static lake levels on erosion.is limited in m_any 
areas of the shoreline. At the present time, a 
large census and survey is Underway in order to 
gain a better understanding of the magnitude of 
these imi:,acts on shoreline properties. It is clear, 
however. that it is storm-driven waves and surge 
actions which are most damaging. 

Primarily in response to the high water lev­
els and storms of 1985/86, the riparian interest 
has begun to organize into groups which are 
mandated to further the views of shoreline resi­
dents. T_he largest of these organizations with 
members on both sides. of the border is the 
International Great Lakes Coalition. They have a 
high concern about fluctuating lake levels and 
are strong advocates of total control through 
centralized management and engineering_ water 
controls. The Coalition is highly critical of exist­
ing government programmes, especially those 
which look to land use planning and public 
information rather than water level control cis 
solutions to their problems of erosion and flood­
ing. They also feel that it is unfair for them to 
bear the costs of apparent governmental ina.c­
tion or ineffectual action. Because of the wide 
range of shoreline residences and locations and 
the individualized nature of this interest it is 

• difficult to Judge how representative the posi­
tion of the Coalition is. It is important. however. 
to point out that the element of surprise plays a 
large part in the reactions of shoreline residents. 
Surprise is based on the predictclbility of events 
affecting water levels and flows and the resil­
iency of the property owner. The information 
and its availability and the quality of lake levels 
prediction are all Judged inadequate by the 
riparian interest. 

There are some geographic patterns to ripar­
ian positions Those located on the middle lakes 
tend to favour total regulation of the water lev­
els. Riparians on both Lake Superior and along 
the St. Lawrence view with suspicion regulation 
of levels as_ being primarily for the benefit of 
those located on the middle lakes. 

Transportation 
According to the Lake Carriers Association's 

annual_ reports for the year 1988, approximately 
181,000,000 tons of bulk cargo, including petro­
leum, moved into and out of Cariadian and 

United States ports located in the Great Lakes -
St. Lawrence River System Basin. This represents 
a drop of about 59,000,000 tons or almost 25% 
from the peak year in 1979. Although annual 
figures vary, there has clearly been a decrease 
in the amount of goods transported on the Great 
Lakes in both the United States and Canada. 

Most of the goods shipped are bulk com­
modities. Ships are designed with full knowl­
edge of channel and harbour depths, which are 
maintained throughout the system and refer­
enced to low water marks Generally speaking, 
higher levels benefit shipping; lower levels are 
detrimental. Ad1ustments are made in loads and 
the industry is vulnerable only to. extreme highs 
and lows. • 

The timing of the fluctuation is of impor­
tance in that the interlake shipping season is 
limited to the ice-free months (typically April 
through mid-Oece.mber)._Variations 1n cost can 
be passed forward to customers, or absorbed 
by the ship owner. Great Lakes shipping is one 
part of a larger multi-modal transportation sys­
tem and there is some flexibility in that some 
commodities can be shipped alternatively by 
rail. In some cases, truck haul may.be possible 
to other mod~s or-waterways. For example, the 
Great Lakes grain hinterland overlapswith 
the inland waterway in the mid-Western United 
States. These alternatives often would entail 
increased costs. 

Lake levels may not be the primary concern 
of the transportation companies and ports, but 
they argue that they incur higher costs when 
the lake levels fall because of the reduced 
load carrying capaci_ti~s and narrower revenue/ 
profit margin. This net change varies with th_e 
size and routes· of the ships, but may involve 
a very narrow cle~rance when navigating Hie 
conl"!ecting channels. 

The transportation interest may be divided 
into oCean+going and lake carrier shipping com­
panies and the ports The·latter, through the lock 
operating agencies, set the draft limits, based 
upon available channel depths. These limitations 
prevent the ships from carrying extra -tonnage . 

. Shipping companies: port authori\ies and dock 
operators have learned to adapt to the vagaries 
of lake levels. Extreme lows and highs, however, 
do affect the transportation interest and can 
change its profit or loss margin.substantially. 



Of greater importance for the transportation 
interest are such factors-as labour, erl8rgy, mate­
rials, tolls and pilotage Costs. The transportation 
interest tEmds to use vessels with a range of 
carrying c~pacities to increase their flexibility, 
and a few firms riow negotiate contrac~s which 
include va'riable rate structure·s. in order to 1n­
crease_their adaptability. In this case, pas.sing on 
the costs to the customer tends to spread the 
impact of increased risks between the sh(pper 
arid-customer. 

Governments 
International _agencies and th'e three _levels 

of government:federal, prov1nci_al1state and 
locaL are very much a part of the Great Lakes­
St. Lawrence Riv1qr Basin ecosystem. The loca­
tion. conStruction. financing, protection and-con.­
tinuation of commercial. industrial. residential 
and recreational fac1l1tieS ar_e a!I af,fected by gov­
ernme-ntal decisions. In addition. goverrlme~ts 
therriselves often own land. recreatiorial facil1-
t1es, roadways, parks. and buildings along the 
shoreline. These activi_ties ar.e affected· by fluc­
tuating lak~ levels in the s_ame way as those of 
private owrlers. Other governmental facilities 
are directly designed to affect the lake levels 
through control sYstems, dredgin·g operations 
and construction o'f dikes:, sills. breakwaters and 
systems for changing the action of the waters. A 
m·ajor act1vi,ty of Qovernments 1s the provision of 
information about the lakes and hum·an activi­
ties in the Basin. All of these make Governments 
impoftant users of the Basin and, as such. a part 
Of the human system. 

No_ Other pr_Eisence-:in the B·as1n is as instru­
mental in directing other·human. activities 
as government. Th_8t direction. however, ·1s nqt 
always well coo·rdinated. The decisions made 
'emanate from a wide rang~ ·of agencies, depart­
ments and other official Jurisdicti0ns which not 
only have differing objectives and.degrees of 
concern aboutthe Great Lakes. but also con­
flicting programmes and plans of a~-tion. Gov­
ernment investment decisions, for example in 
roads, utilities and other infr~stru.ctur_e, can· 
induce· private investment in haz~rd-susceptible 
shoreline locations and can. th·er~fore, increase 
vulnerability. In this study. we refer to the 'patch- . 
work o·f decision-making activities by govern­
ments and other entities as the .. gov,E~rnaflce" of 
the Basin. Th,e various governance dir8ctives 
vary enqr_mously in nature and importance, but 
it is possible to obtain some insight i_nto them by 

• approaching them from three angles· 
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1) Land use 'regulation_and ,pri3ct!ce: 
2) Spec1_f1c measures Undertaken to address 

the impacts of lake leve·I fluctuations; and 
3) Advisory a.nd advocacy programmes 

Development along the shorelines of the 
Great Lake.sis subject to a number· of regula­
tions, desi·gned to_ control the concentrations 
and impacts of interests in var1ous·.1ocations 
within the Basin These range from zoning· bylaWs 
to health standards legislation. Through them. 
some 0rder,is maintained in assuring that- devel­
opment 1s balarn~ed against capacity of the loca­
tion to support 1t. At 6ptiinurTI performance. 
such reQulation would work to reduc8 the·vul­
ner3bility of shoreline users. HoWever, the very 
independence of the bodies making decisions 
allows for varying interp·retatioris of vulnerability 
and, 6f,.course. political pressure';, can bririg 
about unplanned development even-in th8 face 
of regulations 

There are a number of ways in which 
g·overnments address the_ issue of fluctuating 
lake levels directly. The control systems on Lake 
Superior and.Lake Ontario are-examples of reg-

. ulation of the actual lake levels and outflows 
Protective syst~ms h3ve be~ri.•constructed whiCh 
prevent anticipated darTlage·trom o_ccurr_i_ng· antj 
off8r som8_degree of pr,ot8ction for shoreline 
p·roperty. Other,9overnment.programmes lessen 
the adverse consequences of fluctuating lake 
levels by payment for damages or by assisting 
shoreline use:rS in .adapting their facilities t.o the 
lake fluctuations. Each of these actions on.the 
part of governments seem relatively straight 
forward until -Some of"th8_ implications are 
mapped. Not only d.o controls apply to entire 
lal<es and, therefore, affect a number of shore­
line users and systems. all of which may not 
desire the·same leV_.el of control or, inde8d, any 
control at all. but also a control may itself.encour­
age shoreline users to take great_er ·risks because 
they count on.the control to protect them. This 
in turn may decrease the flexibility of the control 
system, which-creates a_ need for greater con­
trols ... Similarly, a land use regulation n:ot only 
redu·ces vulnerability,-but also reduces the 
amount of. land available for development. This 
places a higher value on that land which is 
available, which in turn places greater pressure 
on gover'nments to relax land use regulations 

Governments are also"tnaJor sourceS of infor-
1Tlat1on on the Basin and sometimes· use that 
inform·at1on to attEimpt to reduce the vulnerabli-



ity of human activities. fncreased ability to 
predict lake levels. for example. could al.low 

• shoreline users to reduce E!Xposureto·fluctua­
tions. Sel.f-help guid8s and recomrhendati\mS 
concer~ing location and co·nstruction help to 
reg\.1late the r81atiQh-ship _between the humari 
system and_ the natural. The key to its success is 
accurat_e kriowl8dge and Wide_ dissemination. 

It iS difficult to think of governments as i3n 
interest among-·othe_rs. Th_e rea·son for th81rfocl'u- • 

• sion as an interest is that th~-divisions and_ levels 
of goverriment create certain _foci _of opinions 
and perceptions which.have an impact. 1n the 
management of the ecosystem At the most 
basiC l_ev81, QO\ernments operate fac.ilities. sUch 
ds.sewa_ge treatment plants. whiCh are directly 
affected by water levels and flows local gov­
e.rrimeJit_s· tend to adopt a-ptisition in reQard tq_ 
lake l_evels which is.very close to-the shoreline 
residential interest. This may not be s'urp~1_sing 
,m that they not-only operate facilities of their 
own but are mo_st directly involv_ed in• zoning and 
decisio_ns relat8d to locatiOn of facilitiEis al~ng 
the_ shoreline Federal departments devot~d to 
resour_ce _-protection and wildJife rehabilitation 
adopt a po.sition ven/ close·-to·that o.t the e0vi­
ronmental ·interest. -Soll)etimes these· positions 
may be seen. as an echo_ o.f the o'ther. interests. 
_but·b.ecause of their location in tr,ie governing 
system, they hav~ acces·s _to decision-making 
p'ro.cesses us.ua//y unavailable to Other interests.· 
Stat8 and pr6vinci_al gove~nnlent~. and their agen­
cies h,aVe th~ir _o_wn concerns which rcing·e frorTl 
hazard managemen_t to economic.developrn·ent 

. to environmental proteCtion. 

It sh.ould be noted that governmentaLagen, 
cies also repr13s~nt interests that are unrepre­
s8nted·or underrepresented. ·such as the general 
taxpaying.f)ublic, futvre generations, th~· Poor or 
•those outside the Basin 

lnl:erests alld GovernanCe 
The positi6ns of the interests. as preS_ented 

'here. are preliminary and will n·eed,to be more 
closely-defined through furthe(discuss1bn with 
the key groups and individu/llS. The process of 
establishing the~e positions·is a part of the pro­
cess of ld.entifying.the·prospects for improved· 

ma_na9ement of waler flu_ctuatio_h issues Elnd 
the-·impediments which·have to b8 co~·sidered: 

Th8 critical que_sti~n is, however; How_ d_o.es 
one get from this understanding of how the 
interests view the problem and why they adopt 

certi3in pe~s·pect,ives to a strategy"for de8-l!ng 
with the issues? Th8.,oth~r ma)or "position" 
which has to be known is. that.of the govern­
ments. not as· interests. but-as-legisla-tors. In 

• effect. lhe maridates _an((poli~ies of gOvernment 
s8t the rules _and boundanes within· which deci­
sions art:: made. Every analysis o.f an "adverse 
Coiisequence" or of ail interest's position.takes 
pla·ce in the context of the very di"verse and 
multi--tiered· system of governance-Of the Basin 

One of the arguments of Pha;;e I of this 
Study is that the policies of governments and· 

_the pri·nc"1ples.anq_qriteria on wh_ich they are 
based have not been clearly ar,ticuJated and the 
interests. theref6re, ar.e not abl_e to ·see-thei[ 
position in the context of public policy This lack 
of com_municaiwn is olle of the baSiC factors 
le8ding t_o .surprise in the inves.tment r;nodel 
which has been described-in this chapter Every 
1nvest_ment. is_fra1J-ght yYith risk-ahd much of the • 
ihformation•is of its nature in.c_omplet8. Dec1-

. s1ons on_the·-part of both the interests and.the 
gover~ment are made in a cont1?xt'of uncer­
tainty. Although·we may work-at.reducing uncer­
tainty, it.i's.a condition Wiih which vl/e s·hall-always 
have to deal-. In or.der to deVelop courses of 
action which are socially desirab_le and imple­
mentable, a critital step is to.unde~stand the· 
structure and"jurisdictions of governments in 
the Basin and the principles on which they act. 
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Chapter 

Governments and 

The Basin 

The Great Lakes - St. Lawrence River Basin 
i's a resource- sh_ared not simply between two 
nat,ional Qovernnlents. but 1n a ccimf)lex manner 
among two national governments. eight states. 
two provinces and hundreds of ·municipalities 
and counties, each of which in turn has dele­
gated or allowed ce.rtain functions to be carried 
out by agencies. institutes, citizens· groups and 
other organizations. Studies have identified 
as many as 650 governmental units and 1300 
or,Q~nizations .. Effective ecosystem m<:magement 
will have t6 relate to and integrate this present 
diversity of approach. Indeed, the very concept 
of an ecosystem approach to the w_ater levels 
issue of the Great Lakes -St. Lawrence River 
Basin has to take into account the his_toric _gov­
erning traditions of the nation .state·.·for which 
all governmental activity-in N.orth America has 
been designed. 

In this chapter an attempt is made to 
describe the areas both of agreement and of 
co-ordination which exist in governmental a_cti­
v1ty at the present time in regard to .the Great 
Lakes-St. Lawrence River Basin. (See Annex C, 
Sections 5 and 9 for discussi6n of polici_es, 
organization, and decision-·making_processes 
of government) 

A Question of V~lues 
The te.rm "ecosystem" itself establishes a 

context whereby value-driven tradeoffs Qetween 
human and natural systems are brought into 

focus. Its use assumes the continued existence 
of a measure- of equil1briu1J7 among the parts 
of-the system afld a concern for the overall 
welfare rathe_r than the predominant welfare of 
-any one pa.rt. The destruction of one aspect for 
the sole benefit of another 1s not acceptable 
The term 1s extended to include the concept of 
"integrity" "Ecosystem integrity" not only re­
emphasizes the wholeness of the system. but 
also introduces a further dimension of whole­
someness and invi_ola-bility 

Terms, such as "ecosysJem" and "environ­
m(;)ntal integrity", have begun to appear.in gov­
ernmental legislation and policy statements in_ 
recent years. Th_ese terms, along .with assertions • 
related to inter-generational equity and j9int 
trusteeship.cit the ecosystem. create a concep­
tual base for future go\/ernmental action. There 
are. ·of_ course. much older values of governing 
which do not see~ to have declined in impo~­
tarice even though Conce_rn for the envir6nment 
has grown. Two of the most obvious oJ the.Se 
are theJurtherance of the economicwell-being 
of the people and the preservation of national 
sovereignty. The question of val_ues is. therefore,· 
a question of potentially conflicting values. 

These values underlie the policies govern­
ing day-to-day decisions of government. As the 
values change, the policies will be modified and 
ad Justed to the existing situation It IS this slowly 
changing relationShip of valu_es and policies in 
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, existence which makes up.the real world of 
.decisi·on-making. 

If we look at some of th_e policies informing 
governmental deci'sions in the two cOun.tries, 
somethihg O.t ihe potential relevance of existing· 
legislation on the governance of the ecosystef")l 
can be seen. In both the United States and 
Cariada. for example. in_vestrriehts in t~eBasin 
are considered to be made at the risk of the 
investor. Eve.n in the ~ase Of disaster re_lief pro­
grammes. when this poli·cy i~_ bypassed for one 
of perceived wider equity, governments attempt 
to hmit incentives which would encourage use 
of vulnerable' areas and which would spread 
costs to general taxpayers A policy pursued by 
Qoth-nattons is to keep subsidi.es to a rnini_mum. 
For example,.in the.United States, these policies 
show up· in regulations by which the distribution 
of risk in· insuranc_e is limited In Canada. flood 
1nsUrance· 1S not available. 

Both natioris have a P?licy of national eco·~ 
nomic efficiency, which may _be seen itJ require, 
r.nents for extensive evaluation cif. project$ and 
for justification of these ·projects as _contributory 
to econ_omiC efficiency. _BOth nations have poli­
cies which favour t,he _c9s~ing out of the use_ Of 
water res,ources, ·and. in the United States. the 
policy dictates the recovery of that cost, which 
embraces the concept of eq'u1ty of cost burden. 

It-is important to know some of the policies 
of the· two nations vyhiCh ar:e directly relevant to • 
the various c6mponents of the hllman system 
- agriculture. commercial.fishing. commercial 
and industrial interests, eledtric power. environ­
menfal iriterest-s. native peoples. recreation, 

.- resid8ntial shoreline property owners, transpor­
tation, and governments. As may be:imagined. 
the full scope of policy making in the two coun-. 
tries d8fies. treatment in a_ summary document. 
b_ut ii is possible to delineate some of the salient 
points in fiscal and regulatory policies at a 
national level. 

In the development 'of shipping channels, 
60th federal governments see it as their role to 
provide ch.annelS and. maintain harbour depths -
q-f "known and unvafyinQ dirnen,sions _f_or trans­
portation.needs. They also work jorntly in shar­
ing knowledge ,and developing new facilities 
Cost recovery syster:ns, however, vary consid­
erably In Canada, it is by and large·considered a 
public responsibility to provide small craft har­
bours and to dredge for waterborne shipping In 
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_the United Stat~.s. these qre cost recovery _or 
user-pay services 

The pow'er syst_ems of the two countries 
9re integrated on a·qon11nentql- scale. Each coun­
try,_ hOwe_ver. has a distinct, ~ational h·istory of 
gov~rnmental relationship to the development 
of power, In Canada, authority for power pro­
duc_t1on is·a provincial ma!ter and power utilities· 
are usually government o'-'.Vned Elnd tr8.ated as a 
public benefit The-pattern of development 1s 
formed directly by political decisions and such 
considerations as en\/ironm_e"ntat imp'act. invest­
ment choices in hydro-electric. fossil· fuel or 
nuclear generation cihd compensation are a part 
of governmental policy and planning. In the 
Unit~d States: rriost"power co_mpanie"s are pri­
vat~. prof.it-oriented co_ncerns, yYhich are. how­
ever,'highly regulated both by federal and 
state authorities·. Both system~ insist ori _careful 
conSideraiio_n of risks take·n in investme_ntS 
al)d c_alculation of-any costs involved-in-environ­
, mental damage 

Land use is in, Canada .largely a provi8cial 
mat_ter and in the United States, a matter of 
state-furisdiction.,ln both t:o'untries,_there is a 
te,ndency,to delegate r:r,uch of land use regula­
tion to local governments. As a resu_lt of thEt 
fragmentation of land use policy-,;n,aking and 
m'anagement. the _systems in.the tw·o coun_tries 
are not only different from each other but varied:: 
within each country, In dealing with shoreline 
facilities, whethe'r in ag_riculfure. industry or resi­
dential owners, the Canadian governme_nts have 
maintained a policy of assigning risk primarily to 
the shoreline user. Governments have bi:;!en will­
ing to fund programmes iden,tify1ng the flood 
and erosion· hazard areas and informatioh ser~ 
vices. They have steadfastly refused, however, 
to coi-npensate interests experiencing ·damage 
except at _a very minimal level or to become 
involved in the constructibn o.f ·pr6tective wOrks 
for new developments along the shore (except 
for compensation for flood losses in Quebec 

• along the Sf. Lawrence). In marked contrast, 
governmental ~uthorities in the ·united States 
haye traditionally favoured large, federally fi­
nanced structural proJeCt$ to protect floodplain 
occupants,and have been willing to pay for 
emergency disaster aid and rehabilitation These 
policies-in the United $tates are n_ow changing. 
Local authorities-have b.eeri 9Sked-to coriiribute -
up to 50% of the co~t of new protective works, 
relief has. been increasingly tied to preventative, . 
conimitments for_ rehabilitation," and land-use 



and devel'opment restrict_ions are being·- imple­
mented.: In spite of these different traditiqns. 
federal governments of both countries affirm 
the r8S.Ponsibility of the shoreline user iri decid­
ing the design 'ranQe of his _Or her_inves_tment 
and in shouldering the risk. The role of govern­
ment is seen.as·providing inform'ation ar.id 
pr~teQting th_e shore environmerlts through 
regulation of the location and design of new 
buildings and-structures. The i_ncreasing 9wa_re~ 
ness of thes~ b8sic policy stances has_ ni0Ved 
policy-makers on bot_h sides of t_he border 
toward a more sim·ilar af)proaCh t:o the qUestion 
of land use. 

The Central _governmental concern_s in regar9 
to com_rrierc_ia! 'fishing have b·een in the.area of 
maintenanCe and improveme·nt o~ habitat for 
fish populations. Althoughwater quality is a 
si_gn'iticant Concern,. the actiorl of lake.levels on 
spavy,ning ··grounds is of pr,ime _impOrtance. The_ 
Canadian policy of no net loss of fish habitat and 
general habit~t protection requir~m8nts_ in Unit8d 
States legislation will influence future ecosys-
tern legislation. -

Considerat.ions-of recreational users have 
been and still are low priorities both in fiscal and 
planning policies of the federal governments-of 
Canada .and the United States. Apart from gen­
_eral wate·r qual_ity and sonie maintenance _of 
harbours. the current policy of both countries 
seems to be one-of little or no inVolvement 

Increased concern for the environment haS 
been accomparned by a concomitant change in 
governmental approac_he.s to_decision-maki'ng 
in the managerTl.ent of n3tural r8SourCes. There 
is a trend toward bringing specific envir'onm_8n­
tal issues before the public and seeking their 
participation and-reactions. This recognitiol1 
of public involvement.in matters related to 
the managBment of natural resources will 
increasingly become-the b_asis for .future 
decision-making. 

Much work still. nee_ds to be done .in estab­
lishing and analyzing the policies of governments 
inthe two countries before t_he problems relate<;] 
to the lack of co-ordinatiori'can be better defined. 

- Initial studies have uncovered a large degree of 
apathy and an unstated policy bf "do nothing'' 
at the local ievel. It would seem, however. that 
_th_ere are- area·s of.comrtron agreement in•poli­
cies and. values which can be utiliz8d in rea'ch-· 
ing s·ome-level of cO-ordinatioci. 

The au·estion of-Allthority 
Throughout most of this century, the federal 

level of the United States government has as­
serted its re_ade'rship in most_·areas of resource· 
manag~ment ~~d,.even in co-o·perative ventures, 
th~Jederal partner has through its overwhelm, -
'ing fiscal dominance corltrOlled the decision_-
, maki,ng prcic8ss._State and local governmentS, 
however. play key rnles in the practical manage­
ment of r_esourc_es and,. in particular. in the man­
'agement of shoreline development and water 
use. The Great Lakes states have broad respon'. 
sibility _in such· areas as water sUpply: sewage 
treatment plant C_o~struction, waste 'dispqsa°L 
water quality, phosphorus control, fish and 
wildlife_; planning and standard setting. Local 
governments, on the Other-hand. control direCt 
prog_ra,mmes in such areas_ as shorieline zoning, 
and nonpoint source control. During the 1~80's. 
a new CbnCePt of federalism h_as resulted· in 
the WiQe trElns.ferenCe- of programmes and 

-·resp6nsibilitieS from the federal to state jqris­
dictions. The s\ates,-in response .. have begun_ to 
re-organize the manag_ement oJ the Great _Lakes 
programmes, including the use of several regional 
institutions. such as the Great Lakes Com~is­
sion and.the Council of Great Lakes Governors 

_ In.Canada. the areas of autlionty·are divided 
by theBritish .North America Act of 1867 (now 
the Constitution Act) between federal an_d 
provi,nCial goverhrr:ient~. Provincial go\/ernm8nts 
have jurisdiction_ over mana9ernent and sale of 
publiC-lands and forests. inter-provincial com­
merce, property an_d civil rights,.mu_niciPal_ gov~ 

. ernments and matters of a private and local 
hature.ThfY 8xplici.ti1/-have the right tO reso_ur·ces 
within their boundaries_: Jh_e· federa·1.government, 
on the other hand, has 1.unsdiction over federal 
lands; coastal and inlan·d fiSherie.s. ·oceans, navi-
9ation_ a·nd shippi·ng and rilatters of .na!ional or 
extra-provincial nature·, such as t_ransportation 
and interfJatibha·I ·cbmnlerce.· Agriclllture iS a 
shared jurisdiction. As-·a- result of this d!stribu-

- tion of authority, policy-making and implemen­
tation is only possible through intergovernmental 
co-operation. fr) the case of a resource Such as 
the Great Lake·s. a num_ber of'federal-provincial 
agree_merits, such as the Canada·-On.tario_Agree·~ 

• ment Respecting Great Lakes Water Quality and 
- the Ca_nada-Ontario Flood Damage Reci'uct,on 

Ag;eement, have been signed by both levels 
Ofgovernmer:it. ,. 



Gove,rnmental departments and agencies -
in_both C?un-tries have, as a whole, t·he authority • 
and programmes to deal with most issues aris­
ing from the fluctuating lake levels. In order for 
th,ese organizations to make realistic decisions. 
it·is important to·understand the systems of 
both countrtes. The central problem, however, 
is the lack of overview and a method of co-

• ordinating actions through a common strategy 

The Question of Implementation 
The management o.f the Great Lakes has 

constituted a major'bi-national project of co­
ordination_ for both countries. lristitutionally, the 
lnternatiOnal Joint Commi'ssion and.the Great 
Lakes Fi$hery _commission are in different ways 
a part of that co-ordinatio.n Similarly, the two 
na"tions have concluded a .number of treaties, 
agreements, conventions. memoranda and dip­
lomatic-exchanges in order to facilitate the 
ma0ageffient of _the.~asin. Two regiorial organi­
zations,·the Council of Great Lakes Governors 
(and Premiers) ;,nd the Great Lakes Corrimis­
sion·are hleqns __ by which discussions and. 
agreem.ents are facilitated. ln_·addition to these 
decision-making·arrangements, there are re­
gio'nal institutions and organizations set up 
as multi-jurisdictional management struct'ures 
These a_re largely confi'ned to Co-ordin~tion, 
research, planning, mon_itoring, survei_llance, 
3dvisory and recommend8tory tu~Ctions. 

Any decision made will have to be reviewed 
in order to determine the manner in which it will 
hav_e to b\3 impler:i~nted in.each country and 
the requirements for coordinating im_Plemen­
tation. At the present time, there is limited 
capability to effect such co-ordination. It 1s also 
important to note that, while the implementa-

• t1on of a course _of action requirin_g struct~ral 
regulatory controls affecting water levels would 
require bi-national agreement, courses of actibri 
having to do with localized land use or site­
specific cons_tructton works are a.matter of . 
state qnd provi_ncial jurisdi.ctions. lt_has been 

• suggested by the Center for.the Great Lakes, 
however. that_in many iristances authority and 
prQgrammes to cope with the effects of local 
flooding and erosion are already tn place 

The two nations have found a number of 
different ways to meet the pressing needs for 
Joint management of the resources of the Great 
Lakes-St Lawrence River Bas,n. The incorpo­
ration of the .concept of the ecosystem into the 
goverr:lance will re(luire the form_ulatiOn of 
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an agreement based on values and policies 
common to-both nations and coordinat8d insti­
tutional mandates and ,mplementational pro­
cesses. \~ will also require a means by which the 
concerns of the interests can be heard.and 
integrated into the g·Overnan¢e of the Basin. 



Measures and 

The Evaluation 

Frameworl< 

The problem of investigating, co~paring 
and evaluating alternate courses of action Is a 
part of the day-to-day process of governing. It is 
a process of determining the range of possible 
measur·es which might be taken and projecting 
the implications of their implementation for both 
the natural and human systems. 

An initial step was to establish the types of 
measures available tO the governing author1t1es. 
(See Annex E) For the question posed by this 
study of taking action ·:to alleviate the a_dve_rse 
consequences of fluctuating lake.levels", t_here 
are three general kinds of action available. 
These are 

• actions to modify the lake levels: 
• actions to modify the impacts of fluCtuat­

ing lake levels: 
• regulatory and non_-structural actions.to 

modify human susceptibility to fluctuating 
levels 

These general types of-action are divided into 
cat"egories of measures a6d finally into specific 
actions. Six categories or ~ypes of measures are 
suggested as representing the spectrum of alter­
natives available to government. These are 

Type 1 structural ~egulat1ons and diversions. 
which would affect lake levels by the 
control of flows through the connecting 
channels. or by diversi6ns into or out of 
the system: 

Chapter 

Type 2 land and water adaptations. which might 
include such actions as construction of 
major sh·ore protection works. relocation 
of facilities and flood proofing of facili­
ties. and drBdging· of sediments undser 
low water Conditions: 

Type 3 restrictions on land and water use. which 
would be implemented as regulations 
on such things as the amount and types 
of construction in hazardous zones and 
the arT)ount of water withdrawal: 

Type 4 programs to infllJence use but which 
maintain the individual's right to take an 
informed risk; 

Type 5 emergency responses for short-term 
relief: and 

Type 6 combinations of these measures 

Since measures may be located u·nder the 
authority of different_ levels of g-overnment. pro­
visions would.have to be made for different 

, implementation plans. For example. Types 1 and 
2 ·require bi-national actio(l at the federal level. 
whereas Types 3, 4, and 5 and part of 6 can be 
enacted by state_, prov1nc1al and municipal gov­
ernments. Each measure also reflects a different 
type and sharing of costs. An 1nit1al investigation 
indicates that there are over 1.00 different spe­
cific measures th8lcan be grouped under these 
six categories. and that this inventory can be 
continually expanded and updated. The focus 
on measures for the purposes of this Study is on 
the actions that can be undertaken by Govern­
ments to attempt to deal with the adverse con-
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sequ8nces of fluctuations. There are. of coLirse, 
also actions which individuals have taken in the 
past and can take in the future. The following 
discussion centres on twenty-three representa­
tive me_asures that Were explored in detail bi 
the study groups, (See Annex E) and later used 

·.to test the evaluation framework (Annex Fi 

Type 1: Pub UC Investment in.Control 
and Diversion Works 

Under this type, four possible courses of 
action were identified aild described and their 
time frame, implementation authority, costs and 
historic precedents explored. The first_mea'sure 
was a scenario for full regula~ion of Lake Erie. 
This measure i's referred to as Pla·n 50N, because 
it proje_cts th8 development of structural con­
trols at the mouth of the Niagara River which, 
depending on hydrological conditions and reg­
ulation objectives, would be able to increase ·or 
reduce water outflows from the lake by up to 
50,000 cubic feet per second (cfs) or, 1,400 
cubic metres per second (ems). The second 
measure developed a means by.which diver, 
sions, such as Long Lac-Ogoki, Chicago and 
Welland, could be controlled and upgraded to 
increase capacities. A third measure· expanded 
the basic plan of upgrf!ding existing diversions 
into a plan for a 50,000 cfs inf.low and outflow 
system for lakes Michigan and Huron, involving 
major diversion of water into -and out of James . 
Bay/Hudson Bay, This measure could also be 
earned out by directing the diversion. of water 
out of the Great Lakes to the High Plains area 
of the wes.tern United States (Ogallala Aquifer 
region). A fourth measure involved placing sills 
at the outlets of Lake Huron, Lake Erie and at 
strategic locations along the St Clair-Detroit 
River system. Basically, these sills would act as 
outflow obstructions Some limited model test­
ing of placing sills in the river system has already 
been carried out by past studies. 

Type 2:· • Public lrivestment to Di_rect 
Larid and Wate,r Use to ~apt 
tO Shore Fh.~ctua'ting Levels 

Under this type of measure. four represen­
tative-plans were examined. The first measure 
attempted to deal with the voblem of shoreline 
protection through the construction Of breakwa­
ters. Bre'akwaterS are devices that are pla,ced 
out-in the.water to_inter·cept the ener-gy of 
approaching waves and form a low-energy 
shadow zone on their landward side. One form 
of breakwaters might be barrier islands, which 
could also be used as parkland or for recrea-
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t1onal facilities. A second measure was flood­
proofing_of structures,_ either by m_aking them 
watertight and able to withstand·water pres­
sures or by building in planned accommodation 
of flood waters. The third representative mea­
sure was developed from.several recent moves 
on the part of provincial and state·gove_rnm13nts 
to acquire through purchase lands·d_eemed in 
hazard areas. The main thrust of this measure- is 
to. prevent, or reduce future damages.and losses. 
The land is then converted to community use. A 
final _measure examined under Type 2 was the 
possibility of dealing with some of the conse­
quences of low water levels by dredging and 
deepening-navigation and· access channels 
and harbours. 

· Type 3: ~irect Public Reg~lation of 
Land and Water .Use 

The four representative measures in Type 3 
are designed to modify the impacts of fluctuat­
i~g water levels and reduce human sUsceptibil­
ity through government regulation. One kind 
of regulation investigated was setbacks for 

• structures in zoning req~irements. This measure 
would ens_ure that any new development would 
take place landward of an erosion or flood con­
trol line, buLit could also provide relocation . 
assistance for shoreline owners presently located 
lakeward of the control line .. There are existing 
programs_ such as this in effect A second repre­
sentative measure-of this tVPe was the sub_s.idiz­
ing of the.relocation of structures out of hazard 
areas. A thiid measure was developed _to con­
trol the c_onstruction Of shoreline protection works 
and navigation structures. This regulation would 
red,uce activities whiC:h increase shoreline haz­
ard. T.he fourth Type 3 measure was a set of 
regulations designed to control water withdrawal. 
and consumptive uses i_l) the Basin. A part of 
this regulation would be guidelines for designing 
water intakes and outfalls which would be func­
tional over the entire range ·of water levels 
and flows. 

Type 4:· Public Programmes to • 
Influence lndirectl_y .Land-Bind 
Water Use on.the Effects of 
Fluctuating Levels 

The fir_st measure under this type was a 
plan for guaranteed, subsidized loans for capital 
inyestments in structu_ral methods for dealing 
with the potential for losses due to fluctuating 

- water levels. These low-interest loans would 
asSist private owners in constructing and repair­
ing protective works and for shoreline repair 
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or prqte.ct.ion, A secon.d measure was .identified·· 
for providing guaranteed, subsidized loans for 
increa·sed oPera!tng Costs during eXtr.eme vvater 
level conditions. This ·measure uses tax abate­
ments to help.cover the increased operating 
costs incurred by shoreline property owners 
and users, due tci fluctuating water levels, and 
would include such projects as.modification of 
docking facilities at marinas, modification of 
intakes and outfalls, additional pumping capacity 
for irrigotion and modificotion of wharves and 
docks and channel depths in commercial har­
bours. A.third Type 4 measure was·public infor­
mation and education programmes. The goal of 
these programmes.would be improved under­
standing of the.Great Lakes-St Lawrence Rive.r 
Basin an.d the risks and options involved in I.beat­
ing near·the shoreline ih the Basin, The fourth 
r8presentational meBsure Was··real estat8 di~-

• closure. Under disclos.ure regulations, real estate 
agents would be required by law to reveal haz­
ard land properties and owners of shoreline 
properties would have to disclose.any past dam­

. age or repair costs.associated with flooding and 
.erosion problems. 

Type 5: _Em_~rg[l!IJncy R_esponse 
Capability 

• The measures under this type have all been 
designed for imrnediate·implementation as the 
need arises. The firs) of these measures included 
sandbagging, diking, or, in times of drought, 
emergency water supplies. This measure was 
chBracteri.zed by immediate<physical assistance. 
A second measure focussed -on enhanced Storm 
forecasting and included information centres • 
and improved communications. The th,ird mea­
sure was designed specifically for the situation 
on Lake Erie. Basically.the measure consisted of 
increasing the Niagara River flows by modifying 
the existihg Black Rock navigation lock. Although 
modest increases can be achieved through exist­
ing controls, further construction would'be nec­
essary to effect substantial change,; in.outflows. 

Type 6: Combinations 
The possible number of combina.tions of 

different types of measures are large and con­
tinuously expandable as new plans develop. 
The following four measures have been devel­
oped as examples of combination,; which group : 
different types of measures for optimal impact 
The first measure explored was one which incor-. • 

. porated increased regulation of water levels in 
• the Great Lakes by combining Lake Erie Plan 50N 

(Type 1)with a sill placed in the St Clair River 

, (Type 1) and structural setback zonihg (Type 3) • 
This combination provided a reduction iri the • 
extreme range of water level fluctuations on 
Lake Erie, some reduction in lak.es Michigan° 
Huron.levels_,' a'r'ld some assistanqe for the. impact 
o'f short term fluctuations (storms) that cannot 
be significantlyreduced by lake level regulation 
plar:is. A second_ combina,tion of measures.inves- -
ligated Was breakwater construction (Type 2) 
With enhanced public information and educa 0 

iion programmes (Type4): The third co·mbina­
tiort ol measures developed maximized the use • 
of existing regulatory structures and procedures 
(Type 1) with enhanced p;ogrammes of hazard 
land mapping (Type 4) and public.information 
and education JType4). The fourth plan com­
bined community acquisition,of hazard land 
(Type 2)with regulation of the use of property in 
hazard areas (Type 3). 

These types of measures anil'represente-. 
tive measures have been investigated speC:ific_- -
ally With the manda.te of the. Reference in mind, 
that is, "to develop appr9Ppatl) methods to alle­
viate t.he adverse consequences of fluctuating· • 
water levels". They do not directly address.issues, 
which have become increasingly important in 
the course ofth,s study, such as iricreasing the 
beneficial consequences of fluctuating water 
levels and basing the selection of measures on 
a systemic perspectiye.derived from common 
goal,fand strategies orfrom basin-Wide involve" 
m.ent of .interests in the governance of.the system. 

• The Eva1ua1:io,- -_Fi-amework 
One oi.the tasks of the Study was to·develop 

a means by which proposed measures could be 
compared and assessed in an orderly and com­
Pr~hensive manner. This evah.1ation prOceSs 

• would take the i,nquiry well beyond the ques­
tions of feasibility ·and co.st to the developmen't 
of profiles of measures as seenfrom the per" 
spective of the relevant components of the 
natural and human systems. The·resultjrig frarne­
\i\'Ork of evaluation is an attempt to demonstrate 

. a. method of assessing each measure against a 
set of criteria used to evaluate its impacts. (See 
Ann~x F) For this-purp_ose. si><:"core Criteria were 
selected.as key stanqards for determining an 
ideal measure. This ideal measurewould: 

• Be economically efficient and sustainable.: 
·• Maint8in or enh8nce enVirorimental 

integrity; ,_ ' ' 
• Be socially ben~ficial or acceptable; 
• Avoid risk or e.nliante certainty; 
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• Be pol1t1cally implem,entable; and. 
• Be fair and equitable 

These core .criteria Were then sub-divided into 
"operational criteria". which were to enable 
judgments specific enough that a scoring scale 
could be establishe.d to assist in rendering 1udg­
-ments on the assessment of impacts. Ur:ider the 
core criterion. Social Desirability. for example. 
four specific operational criteria were ident1f1ed. 
These were 1) human health. security. and well­
being; 2) private property rights; 3) effects across 
soCial strata: and. 4) public access to natural·. 
and cultural resources. The evaluation frame­
work was designed to enable weighing among 
the operational criteria and the core criteria by 
Whomever evaluates the-measure(s). As an aid 
In the evaluation process. an impacts matrix for 
each measure was developed whereby the vari­
ous types of impacts and interest group con­
cerns were i,dent1fied and related.to categories 
of. interest groups and the natural environment 

The evaluation framewor_k developed and 
tested in this phase of the Study Is a systematic 
attempt to organize the assessment of mea_sures. 
but flexibility'was a maJor conside'ration. The 
inventory of measures can be modified or ex­
panded as new ideas and proposals are devel­
oped and the criteria can be applied in different 
ways depending on the underlying ob1ectives, 
policies, and Values. The essential purpose was 
to establish a means by which evaluation could 
be carried out through an analytical process in 
an organized manner. Future development of an 
evaluation system will have to pay particular 
attention to the methods of"quantif1.cat1on and 
to the specific _contexts in which evaluation is 
best applicable Some measures, for example, 
can be implemented in local situations. while 
others affect the Basin as a whole Each analysis 
will have to look both to the overall goals of 
Basin management and to local needs, and the 
evaluation process will have to be modified 
accordingly This Is the first step In the.develop­
ment of a system of evaluating measures. but 
an evaluation framework. when fully_developed. 
can be a sophisticated method for adv1s1ng gov­
ernments on policy. Future development at-the 
evaluation process will have to be subjected to 
a rigorous analys.1s of the relationship of criteria 
t6 the system and to what is most s1gn1f1cant 
about each measure 
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Towards 

A Strategy 

Taking a whole system view implies the 
development of an overall strategy for dealing 
with issues arising from fluctuating water· levels. 
The multifaceted, nlultidimensional characteris­
tics of level-related issues, including hydrologi­
cal, climatic, environmental, socio-economic, 
and political aspects, mean that piecemeal 
application of single local measures is not likely 
to suffice and that an effort must be made to 
integrate proposed rrieasures ih the peisp·ective 
of the entire natural and human system. 
(See Annex D) 

An overall strategy will require an agree­
merit about goals, a coherent plan of action for 
deploying measures and the development of 
'.appropriate mechanisms for governance. 

Agreement on Goals 
An important Step in attempting to develop 

a strategy for adapting to fluctuating water lev­
els in the Great Lakes-St Lawrence River Basin 
1s to find the common ground and areas of 
a·greement between the two nations in regard 
to the desirable goals and principles for future 
development of the region. Preliminary analys·1s 
of federal government policies shows there is 
already considerable consistency in the broad 
policy themes of the two countrie_s. Recent'bi­
national agreements concerning water quality, 
for example, may be a potential source for som~ 
of these goals and principles. Such accepted 
positiOns on the inseparability of environmental 
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quality and sustainability of human use would 
provide guidance in establishing goals for deal­
ing with water levels issues in the long~term 
perspective of the future well being of the Basin 
as a whole. Private·ownership, rights of interest 
groups, protection and restoration of the envi­
ronment. and the com'mon good of society will 
have to be accommodated a.nd balanced out 
The goals will have to be directed toward the 
future needs of the Basin, but be specific enough 
to give guidance on operational planning and 
implementatio~ of measures 

Plan of Action 
Th·e development of a plan of action for 

deploying measures will have to be consistent 
with the agreement on goals and must lay out 
an agreed frame:wort for action, consistent with 
bi-national regional goals, and directed toward 
the specific need to alleviate the adverse conse­
quences of fluctuating water levels. Because of 
the variety and complexity of the tasks involved, 
the dynamics of change and tlie intercon­
nectedness of issues, the plan of action will 
have to be a flexible guiding conc:ept rather than 
a master plan. It will have to take into account 
how the measures should be deployed and 
how they relate not only to the overall goals but 
also to local circums_tances, topographical con­
d1t1ons, population distribution, and type of 
damage. The deployment.of measures must be 
particularly well planned because of the need 
to respect local autononiy, private ownership 
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and ·governrrier1tal responsibilitY. 1.t may be that 
importa·nt elements of th_is plan will 1hclude use 
of large sca!e, p(otective measure~. where p(lpu­
la-tions are dens_e and investment high._further .. • 
modification of ex1shng control capf!bil1·t1·es; pro­
tection or some redress of.damage fcir prof)er- • 
ties which are privately owne·d. regulation 
of f.uture·developments and emergency pro­
gramnies for specific areas. Funding sourCes. 
distribution of costs, priorities. sequence_ of 
implement9tion and allocation of resources Will_ 
·all have to be developed 

The System o~ Gc;tvernance 
Institutional arrangem8nt·s and other mech­

aniSms for governance ml.Jst assure t_hat the • 
devel_op"ment Of: ~greements and-plans of acti.on 
an\] the 1riipleme~tat1on of decisions are earned 
out over the lorlg _term and -;:icross j~risd1ct,ions 
and facilita~e the process of manageme_nt. At ' 

• each level of governm_ent. there are vano_us 
auth·orit1es. mal)dat.es and capabilities and these 
need to coordinate their actions in a manner 
which.is consistent with-th_e perceive·d 'OvE!rall 
good of the--8-asln. The ex1Stin'g-·c_oord1n8ting 
bodies .. such as the Council of Great Lakes Gov­
E!rnbrs (and Premiers). "have already b8'g~·n to 
d~ve.lop and implement joint agreements-Bnd_ 
some int~re-sts have organized for coherent 
actiO'n. It is important that thes\3 governarice 
processes be Qrgarlized so f!S effecti\/ely to bal·-

• ance local autonomy with the need to plan, 
integrate and opera.te for'the co,mmon good 

'Communication i•s closely interlinked with 
tt,efunct1oning of the system of governance On • 
the most basiC 1!3vel, there are programme$ 
designed to deliver "public information.:· ·This 
process is a_ orie-way flow-Of 1nf9rmation from 
the distributing agency, usually governmental, 
to the public. The 1n-formatibn,is presented with· 
an eye to different uses. The needs of th.e trans­
portation indus'try, the. shoreline resident, _the 
naturalist, the boater and the schools may vary . 
greatly in the.format for delivery of what may be_ 
very·similar 1nform_ation. The information required 
for decision-making, on the other hand,.may be 

--pf a y8ry cliffere~t nature, 

It has:been realized in the p·rocess'ofc:arry~. 
ing out this study that the present system of 
put?lic information is riot adeqL:Ji:lt.e. Information 
is being developed and distributed by govern­
mental and non-governmental.centres through­
out th·e Basin. This ·information is more or less 
-accurat8. d~pendihQ oil.the squrce, and more 
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or less available. depe.rldin_g on .the man.date 
and. fin·ancial resources of the a_g~ncies.-!nfor- . 
matidn presently.being distribut8cl includes 
material related to _risks involved in living on 
the shoreline, assistance proQrammes avai'lable· 
tor property 6vynerS.1n coping with lake-leVels. -
ri-i'arine data, explanations of whY wate:·r levels 
change Elnd historical perspectiiJes on w8ter 
levels a·nd ~ater level stUd1es There is a need 
for. co-ordin8.t1on. sha_ring and joint dev81opment 
of..the $tructural f~nct1ons_ of govern~nce·: It is. 
obvious: however, that_ 1t 1s not possible to .think 
in-terms of a.singl8 i,nformatic_ir:-i programme 

The role of· communi,cai1on 1n governance is 
key to-the. sU,ccessful implementati'on of mea­
sures and will cqntinue to grow in 1mportanc_e 
as the demand-for new knowledge and·teChni­
cal information, information serv·ices_··.p1ann1ng· 
need~, 'and· ed.ucat10.nEil.material irlcr8ases. lnfor­
ma·t1on is basic to the ability Of the interests tO 
invest wiSelv ... we1gh1ng benefit. and cost and -
choosing tht;: design ran_ge with which th8y feel 
comfortable It 1s basic to the needs for research 
a'nd technical knowledge without which the 
-implications of cowses of_ac.tion cannot b·e plo( 
ted and the pre.dictive ·ne.eds cannot be m8t. It is 
neceSSa-fv- for the: poi'icy-and decision-riiakers in 
planning actions. The cOmmLin1cat1on of_mfo:r-

• ma_tiOn,. oPiniOns, 'pos1t1ons-, d8cisions and con­
c.ern·s i$ 'the web of interactiOns of the syStem. 
through which.human activities· are. regulatecl 
and the natural system is understood. 

• One of the information systems being devel­
oped in the present study, the Geographic Infor­
mation System (GIS), may play an important .role 
in the future governance··of the Basin_ There is a 
strong tendency in-recent-years tc_i 9ons-ider very 
carefully environmental irr:ipacts of measures. 
before any action is taken. _Various tools are 
8vai!able-to cissiSt in assessing the consequences 
of water level fluCtuation.s and the environmen- • 
tal impacts of measul~S: Because of -the varia­
tion over space_an.d time in the natural and 
human elements of the Basin, and of the pro­
cesses which influence and interrelate them, 
th1sstudy has devoted substantial effort to the 
development and in1tialtest1ng of a computer-

. supported GIS. The GIS allows significant re.la­
tionships to be identified and.analyzed, and 
the results to be displayed in a manner which 
accomm6dates vast amounts of, intoflTlation and 
enh.an9es compr~hensior:1 _of the functioning-pl 
the ecosystem 



Parallel to the development ofthe GIS. 
the study group_o·n communicat1ons developed 
a telev1s1on hoo~.-up In ten maJor centres .in the 
Basin A system for b~1ng1ng various qroups into 
contact With each other and with specialists 1n 

a· range of J1elds connecte.d with the Basin 1s 

needed to facilitate the interchange of. 1nforma­
tIon. ideas. and pos1t1oils.among the-widely 
varying groups_ Innovative use of conimunica­
tIons technology will be one o_f the componeI:1ts 
of the succesSful d·ev"elopment'of a coordinated 
system of governance 

Conflict se'ems of the very esse1lce of 
the functioning of the ecosystem. especially 111 

regard to the uses dem?'nded of the natl.Hal 
sy·stem by the industrial. urban society Good 
corpmu0IcatIon rel1eVes some of the -edge Of 
conflict[ng interests. but many of the-values and 
act1vit1es are inherently at odds with one another 
It has bee_n suggeste:d th zit many of the meth­
ods ~f de~is1on-making need to be supple­
mented with an 6rgan1zed negotIatIng process 

. Such r~ego-t1clting procedures. which attempt to 
organize.the conflict qf Intere~ts th'rouQh the 
provIsIon of a forum and method for the state­
ment, discuSs1on ·and conclusion of issues. are 
generically referred to.as alternative dispute 
resolution processes 

The alternative d1sp1.,1te r~solut1on proce'sses 
are .an exercise in consensus-building·and. 8s 
such. ·9ffer assistance to trad1t1onal dec1s1on­
making methods. The focussing on issLies rather 
than solutions. the· relaxation of confrontation. 
the sense of- real partIc1pa_tIon 1il formulating 
solutions and the enhanced l1kel1hood of deci­
sions being accepted are possible advantages 
to the negotIatIon process. The grearest Side 
benefit of the process is the learning opportuni­
ties for all interests as they have to deal with 
techn1c.al in.formation and opposing arguments 
and have to' modify their own positions in • 
response to-the new information.·These bene­
fits accrue even_1f an agreement is not signed 
off at the end of the process ' 

Negotiation in itself wi(I not guarantee_solu­
tions acceptable to everyone. but it will improve 
communications and wil! facilitate the·proce'ss 
of decis1on~making. Every proces's· of problem 
resolution, \_'Vhether-bElsedon negotiations or· 
not. takes place w1thin·a certain-context of 
authority. Limitations are determined by every­
thing from constitutional directives to leg1slat1ve 
and legal precedent to the practical questions 

of financing. These l1m1tations need to be set 
out clearly for aH involved in the.alternative dis-' 
pute resolution process at_ the beginr::i1ng._so 
that partIcIpants know exactly what decisions 
they·are making and.within what bounds 

Governance mechanisms must-evolve to 
,match the complexity.and variety ·ot the tasks 
required for effective management of the water 
·quantity issues ·Effective governance will facili­
tate contInuIty. con:,munIcatIon, partIcIpatIon 
and coordination 

The de,vel~:ipment of an overall strategy will 
determine where future efforts and resources 
need to be assigned. One of the salient findi'r1gs 
'of this Study Is that the problerr:is ident1f1ed In 
the Bas1n·s natural and human systems are 
enormously complex. A clear overall strategy Is 
needed simply-to determine what parts of the 
comp·lexity_ment attentio•n-irrlmed1ately and what 
parts Will have to wait or r8qu1re extensive ·con­
sideration. Not only mu-st the perspective on the 
issue·of water levels be systemic: the appropri­
ate meas·ures taken by·governnlent'w1II have to 
b~ systemic as well 
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®) 

Conclusions and 

Recommendations 

The call to deal with the Great Lakes-St 
La-wrence River Basin from the perspective _of a 
total system has been voiced for more than a 
decade. This study has for the first time explic­
itly attempted to organize an inquiry into water 
levels £ind flows which takes irito account the 
full range of components of both the natural 
and human phenomena of the Basin. These 
include hydrological and ecological as well. as 
political and economic aspects. Not only have, 
the changes in water levels beE!n studied and 
the impacts of the action of water On the shor-e·­
l1ne, but also how humans respond to and adapt 
to changes in the environment and what _system 
of governance is needed in the Basin. 

This systems a·pproach is a conceptual re­
orientation from th8 pr()blem-specific analyses 
of the past Even though it has been recognized 
in-previous studies:that th8 issues associated 
with fluctuating water levels can.not be ade- • 
quately addressed as single or discrete prob­
lems and even though the term ecosystem and 
holistic approach have become a part of the 
vocabulary for discussing Great Lakes-St. Law­
rence R_iver Basin issues. it is far from easy to 
conc·eive of and carry out a system-s·analysis ·of 
the issue of fluctuating water levels.and flows in 
the Basin. The very attempt to.channel into the 
inquiry the thinking of speciaiists from widely 
different disdplines anil the positions of gov­
ernment, governmental and-n_on:governrnelltal 
agencies, and a range of involved groups has 

emphasized the difficulty of developing a com­
prehensive approach. Phase I of the Study 
evidences the variou_s degrees of success in_ 
this attempt the lessons learned vvill direct the 
work of Phase 11 

Not only do the water levels and flows them­
selves constantly change,. but_ human positions. 
values and institutions are also in a continuous 
process of adaptation. sometimes to th_e water 
levels and flows. sometimes to ·stimuli outside 
the Basin, sometimes to their own varying heeds 
andcircur'nstances. So, too, in this-study, we 
have had to take as a starting point the assump­
tior:is of-the participants and·a·11ow the discus­
sions to move as freely as possible t~ward the 
compre~e'.1si~e _level of a Systems ana"lysis. 
Change and adaptation were as much part of 
our Pro<;ess els they are basic to·the system we 
w.ere studying. For, there is no simple. enduring 
solution for dealing with what .has been called 
''adverse consequences''.in-the Referehce. The 
systems apProach requires that complexity and 
change be wedded to the need for an organized 
proc8ss of decisiori-making arld irilPlementation 
o_ver the long-ter'm. 

Water levels issues take place in the con­
text of many other.natural. politic_al .. social. eco-· 
nomic and technological factors and possible 
solutions a·nd courses of action must be sensi­
tive to and cor:isisterlt.with these factors. Politi­
cal conce~ns, such as national .sovereignty and 
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economic well-being, ecological concerns, such 
as water quality, .natural iss_Ues, such as.climate 
change and wildlife h.abitat protection, and large­
scale ·economic and social changes are inter­
woven into the fabric of the development of the 
region. Any measure or set of measures designed 

• to deal with Basin is·sues has to anticipate a 
range of considerations (hydrological, geo,:nor­
phological, ecological, economic, land use, 
demographic, political and legal) or they may 
actually increase the problem they are meant to 
resolve Aware·ness of the total geogrnph1c area 
is ne.cessary in discussing any course of-action 
for the Basin. What seems a desirable action in 
one P,art of the system may ha_ve negative results 
in anot~er. The systems approach empha_sizes 
that the wholeness of the system has to be 
foremost in our minds. 

Not only space but consciousness of time 
is essential to systems analysis. Solutions must 
b8 designed to.answer not only the problems 
of today but also future contingencies, no mat­
ter.how uncertain our predictions of th8 future 
may be. 

At this jun"cture-in the Study~ we are con­
vinced that for purposes of managing the wa'ter 
levels issues over a long ti_me frame, it is-neces­
sary that a broad planning approach be devel­
oped, which will include:· 

• the development of bi-national agreement 
on principles.designed to provid8 broad 
guidelines for future decisions in regard to 
water levels issues.' 

• the development of an overall strategy for 
deploying measures. It is important that 
both the needs of the entire Basin as well 
as· the c;:;irCumstanc8s of specific locales be 
encompassed. 

• the development of a framework for an 
effective governance system. including Con­
siderations for the appropriate role of inter­
ests .and the public, 

We intend to carry out these three tasks .in 
Phase II of this Study. One of the tools we shall 
develop forthese purposes will be a set of 
policy models, relating to issues of hydrology, 
the effectiveness of measures. and the activities 
and sensitivities of i11terests. These models will 
be designed for. use by policy makers or inter­
ests themselves in exploring the impacts of 
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various positions and possible actions 

Since state'and provincial gover~ments have 
dire_ct shOi"eline authority and their participation 
is vital to the manag·ement of the'water-levels 
issues, these jUrisdictions should be involved In 
the process of a~riving at agreement on goals 
and objectives and iri developing an overall strat­
egy for the r8gion r·egarding water levels issues. 

Whatever decisibns are made in the future 
Concerning the water levels· and flows in the 
Great Lakes~ St Lawrence River Basin: they will 
have to take iilto account. work around ... and 
build Ori decisions that have ·been made in the 
past and which affect the day-to-day hfe of the, 
Basin. Moreover, na_tural chan_ges wi_ll continue 
to be major factors in the future as they have in 
the past and must be taken into ac.count. Even 
without significant changes_ in ·regi.orial·water 
supply or .lake outlet conditions, lake levels are 
going to continue to vary, and it is possible that 
they w,II vary beyond the recordings in the 20th 
century The probability or possibility of these 
occurrences .of extreme levels cannot be quan­
tified precisely: they simply have to be taken 
into account when p·rojecting ilTlpacts pf various 
courses of action. 

S1m1larly, climate change, especially if 11 
causes pEfrsistent trends in water supply to the 
lakes over a period of severBI .years. cari have a 
considerable effect on lake levels. It is not possi­
ble to tell from existing recorded data, however 
whether a long-term change ,s establishing itself 
or not: we will only be able t,o see whether a 
new pattern Is being established by looking 
back at the records. We will, therefore, have to 
·continue to deal with uncertainty-as part and 
parcel of the process of dec,sion'rnaking. Pre­
diction will always be based on incomplete, 
perhaps even inaccurate knowledge. Climate 
change, like preqiction of extreme levels. Is a 
factor which has to be noted, but which cannot 
be assigned-an exact importance. Fllrthe·rmore, 
in the issues of. the Basin as a whole, the cl,-·· 
mate change phen6m_ena may have riluch more 
impact i'n social, technological, political and eco­
nomic areas than _in the issues associated directly 
wit~ the fluct_uations of water levels and flows". 

A great deal of discussion ,n Phase I of the 
study centred on-the two issues which attract 
th8 most atte_ntion in controyers1es regarding 
water levels full, control and regulation of the 
lakes and-protectiOn and restoration of the envi-



ronment. At the extreme, advocates of full con­
trol and advocates.of environmental. integrity 
have often found themselves diametrically-'op­
posed on what courses of action should be 
taken m_the Basin in regard to water levels. The 
two pos1t1ons may be simpl1/ stated as maxi-_ 
mum human i_nvolvement as Opposed to mini­
mum human involvement. They are often seen·. ,· 

• however. a_s an older way of thinking. chafacter­
ized by_ faith in _technology and engineering and 
the human ability to solve any problems, and a 
newer emphasis on, the necessity for hurrian 
activities to aCcomrhodate themselves· to natU­
ral processes. 

The mandate of the Study was to examine 
ways of alleviating the adverse consequences 
of the fluctuating water levels and both of these 
extreme positions a·s well as a spectrum Of vari­
at1oris had to be examined. The possi_ble p9s1- -
tions or·courses ·of actions betwe~n the extremes 
engender 1.ess ardent support, but they may 
well be the ones which yield practical and ac­
ceptable ways of dealing with the fluctuating 
water levels issue. In this phase of the study 
these various courses of.action (measures) were 
looked al and given a preliminary testing. but m 
outhning·t_hese courses of action certain, what 
may be called,cautionary considerations had to 
be made. At fir_st_ reading, ·these considerations 
seem to be almost tqo obvious to mention, but 
their importance for finding a way of dealing 
with the issue of water levels and flows cannot 
be over-emphasized 

The first of these considerations is that any 
. course of action taken to-resolve issues in regard 
to fl.uctua_ting Water levels and flows leads to 
disagreements _over-how the system is to b~ 
used and managed and how costs, benefits, 
and access are to be allocated. Th~se conflicts 
centre .on the. different perceptions and needs 

• of interests, on.impacts on the natural_ ecology 
and _on concerns for health and productivity. W€ 
are, there.fore·, not-talking about a.solution or a 
course of action, with which 8ver1/o·ne will .agree. 
but about a set of measures managed over a 
long time, which S?tisfies ·the most criti~al co·n­
cerns. Those concerns will Qe looked at from 
the point of view of the entire Basin, but they 
will :encompass the needs of individual commu­
nities and localized situations. The message is 
clea'r, however,,for thcise .holding extre_me posi­
tions, prepare to compromise. 

The second obvious, bµt often overlooked 

consideration is that full regulation de_sighed·to 
i-educe the range of historic fluctuations on-au ·of 
the -lakes wolild further exacerbate the extreme 
flow variatiOri in th€ conn8ctirig rivers and in the 
St. Lawrence River. unless provisions were m8de: 
for the diversion of large quantities of water into 
or out of the· Basin at the cr'itic·a1 time. In effect. 
this exigepcy places a practical limitation ·on the • 
extent of possible ·control: even if full regulation' 
were implemented 

Th.e third point that needs to be empha­
sized 1s thE!t at this stage in the preSent.study 
there seems no reason to niodify the conclu­
sions pre·sented_•in previ6us studies in reg8rd 
to the likelihood of full regulation being 1mple­
rnenied. The current understandm,g of the 
technical rrierit socio-economic rat10nale and 
government policy-support for full regulation all 
mak:_e the 1mplementatiori of such a proposal 
unlikely in the foreseeable future. The Conclu­
sion, that full regulation 1s not the preferred 
course· of action at this time, does not arise 
because.of lack of knoWledge or investigation. 
but because of the realities of the present eco­
nomic and- politica~. situation. ~is-torically, .efforts 
to deal with the problems of water levels tended 
to focus on structural measures; in fact. few 
resources have been directed toward the vast 
~rr~y of potential. alternate measures. Engineer­
ing solutions alone are apphccible to relativ81y 
few of the gamut of problems and a restricted 
nui:nber of local conditions. The adoption of 
combinations o~ measures 1s seen, therefore, as 
achieving. bett~r overa)I results when focussed 
on specific, locahz€d areas. Beyon_d consider­
ation ot historic approacheS and technolog_ical • 
factors, the present economic and political 
situation has to be taken. into· account. Cost 
estimates for full-regulation·and -its associated 
accommodations for the rest-of the system are 
exlrem_ely_ hiQh.-and th€ net economic-be-nefits 
of water level regulation .are not clear. And, not 
least. in both countries increased·awareness 
and concer,n·for the environment has meant·that 
no mega-projects· can go forward without pass­
ing through strict envirOnrnental assessment 
procedures which. can take years to compiete: 

• On the env-ironme_l1tal.side, a, great'Qeal of 
attention has been given over the.pa_st years to 
the function and irnportanc'e-of the Wetlands in 
the Basin. Fluctuating,water levels are a natural 
process which are important for the maintenance 
and,repienishment of wetlands. Although the 
exact impact of fluctuating water levels on wet-
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lands'is not known. it is clear that the alternating 
seasonal and periodic.extreme fluctuations are. 
basic to'the productivity of the natural habitats. • 
The wetlands, in turn. provide a rich and varied 
habitatfor fish. plant and wildlife species and 
play ah. important role in modulating flows and 
cycling matter and energy throughout the Great 
Lakes ~•st Lawrence River Basin .. They also play 
a role as a buffer for fluctuations and storms. 
With the loss of over one-half of the wetlands In 
the Basin. mostly in this century. there is con­
cern about any plan which might compromise 
the remaining wetlands in the Basin. 

And. lastly, there are major changes in socio­
economic structures. which reflect muc_h larger 
changes in values. technology, organizational 
behaviour and world markets and demograph, 
ics. Here, too, ou_r knowledge is riot.sufficient to 
give definitive answers to all questions, but the 
growing dema_nds for a better understanding of 
the interrelatedness of these changes will have 
to be met before the impacts of possible courses 
of action can be thoroughly evaluated. 

We have to deal with_ uncertainty as 
an unavoidable condition for d_ecision-making,. 
always recognizing that as full a range o/ con­
side·ratio_ns and as much reliable information as· 
possible have to be brought to bear on the 
issue. For example, it is possible that a measure 
or set of measures, if all conditions are not taken . 
into account, may actually increase the very 
problem they were intended to resolve. It is, 
therefore, critical that any measure or set of 
measures designed to address the issue of fluc­
tuating:Water levels in the Basin be .examined in 
the light of a lull range of considerations. At the 
same.time. it is important that long0term strate­
gies for dealing with significant deviations in 
levels, such as those that may be caused by the 
"greenhouse effect", be developed along with 
an improved capability for estimating the proba­
bilities of certain levels. 

. All these cautionary considerations are 
based on incomplete knowledge, and, perhaps, 
it_ is partially because of the incompleteness 
of our understanding that there is resistance 
to proceeding with measures which may have 
unforeseen impacts and which may not be 
reversible. It is certain that the_se considerations 
are, however. not to be disregarded in trying to 
weigh the.;merits of the various courses of action • 
available to governments. 
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Even though there is a perception among 
certain interests that structural works are 
necessary and appropriate, the Stu_dy to this 
point does not support such a conclusion. 
Based on our findings, we.feel strongly that full 
regulaiion should be recognized as unlikely to 
be implemented by governments in the near 
future and that combinations of measures of all 
types should be vigorously pursued in study 
and implementation._ • 

. Recommendation: It is recommended 
thatthe federal govemments not·u_ndertake 
comrnitrTumts toward planning; funding, or 

. constructing major public works to control 
levels and flows in the Great Lakes-St. 
Lawrence River. Basin watershed until there 
is more consultation with interests and 
a more comprehensive evaluation of the 
impacts .of such works on the environment. 

In surveying opinio~ ·in the Basin; members 
of the study groups piscovered that there were·. 
misp·erceptions, inaC:curate informatiOn anO lack 
of clarity concerning both the natural.processes 
and the impacts of. human activities. These short' 
~omings make discussion of possible measures 
difficult if not impossible. As we move into Phase 
II of this study, there are .a number of points 
which. need to be cleared up. 

First. land use, consumptive water uses, 
and other human interventions have a minim.al 
influence on fluctuation of lake and flow levels. 
For.example, current-regulation of levels has 
very little effect on much of the system, except 
for Lake Ontario an_d the Upper St. Lawrerce • 
River system and to lesser extent for take Supe­
rior. The greatest impact of regulation is in the 
trade-offs between levels and flows: Water held 
back in sustained dry periods.to maintain lake 
levels results in lower river flows and, conversely, 
excessive discharges made to lower lake levels 
during sustained wet periods result iri higher 
river flows .. Present limited .regu!ation criteria 
have historically been designed to provide bene­
fits for commercial navigation and povver. How' 
ever, the s,'ocio-economic structure and land use 
patterns and values hav<, changed significantly 
in the past 10-15 years, and setting new objec­
tives, even for the limited regulation of levels 
now in effect. is'difficult. Knowledge of the pre­
sent objectives is very limited among interests 
and th_is engenders many suspicions and unre­
alistic expectations toward the'lnternational Joint 
Commission. Thjs situation makes present aper-



ation more difficult and does not serve as a 
useful guide in developing future plans. It is 
clea.r. however. that present objectives of regu­
lation are in need of thorough re·view. 

The causes of shoreline·erosion are also 
. widely misunderstood. Although water level fluc­
tuation can be important for some shore types. 
for many other types fluctuations have little 1nflu­
ence·over the long-term ra_te of recession 
(erosion). Much more important to shoreline 
dynamics are .storms. Shoreline erosion and flood 
damage occur primarily during storm.events. 
These damages can be further exacerbated in 
local areas by the presence of highwater levels 
and the geological characteristics of the shore­
line. This can be seen most clearly on Lake Ene, 
which, as a result of its shallow depth and orien­
tation to westerly storms, ha::, the most extreme 
short-term_, lake level variation due to storm 
conditions.and the highest shore erosion rates 
of any of the Grear Lakes because of its shore­
line characteristics. Although much work has 
already been done and_ there Is wide consensus 
on various processes. we nee9 more knowledge 
about er6sion in specific locations, a$ well as 
about wetland rejuvenation and the creation 
a_nd alteration of nearshore depositional features 
as a function of water levels fluctuations. 

A third occasion for misunderstanding iden­
tified by some participants in the study involved 
the very idea of an "adverse consequence". 
Adverse for whom 7 If what is adverse for one 
interest is beneficial for an·other, is it still adverse? 
It has been argued that human activity in the 
Basin represen-ts investments, in which a deci- • 
sion Is made to benefit from locating there. 
Benefits vary, but all can be weighed against the 
costs and the levelof risk that is comfortable. · 
These investment decisions are made on· the 
basis of information available. The issue, then, 
may not be whether or by how much an interest 
"suffers adverse consequences",· but how does 
the interest benefit from lake services, how are 
the costs factored in and why does the interest 
petition governm8nts·tor action. All investments 
are based on expectations of probable future 
benefits and costs, and, these in turn are based 
on iriformation the interest has on what he .or 
she may expect from government. Many inter-

• ests, for example, .believe that they have the 
right to expect certain levels and flows and 
certain actions by government. These beliefs 
are often erroneous and it iS incumbent Upon 
government to articulate, perhaps even to revieW, 

the current status of those rights. However; when 
an•interest petitions governments for assiStance. 
it is usually a.result of the interest either not 
having expected the magnitude of water level 
changes or nothaving the resilience to respond 
to the changes. Apart from the question of the 
reliability of and responsibility for information, 
the central issue in this approach is who bears 
the costs of the consequences of changing water. 
levels-the investor, the customer.'the general 
taxpayer, the environment? Managing levels, 
therefore, means managing the process of allo­
cating costs, benefits, and risks across groups. 
Not only were past planning processes of gov­
ernment often more appropriate for designing 
and evaluating individual projects than for man­
aging the ecosystem, they also were poorly 
conceived in regard to informing investment 
decisions, informing the political positions of 
interests and informing governments about inter­
ests' positions. In the light of this problem, we 
think action can be taken In this area immediately. 

One of the area_s, in which participants 
of this study found a need for the articulation 
of specific inf6rmation, was in the operational 

• objectives regarding lake level control. The 
knowledge of most interests regarding the exist­
ing operational objectives for Lake Ontario and 
Lake Superior levels is very limited and therefore 
engenders suspicion and unrealistic expectations 
toward the International Joint Commission. Clear 
enunci_at1on of these objectives would do a great 
deaf to promote more reasonable expectatiohs 
among ·concerned interests. Along with articu­
lation of objectives, the existing hydrological 
and hydraulic models could be accommodated 
to deal with scenarios ranging from existing 
controls to total Basin regulation, including 
a review of existing regulation plans for 19580 
and 1977 for Lake Ontario and Lake Superior 
respectively. 

R8commendation: It is recommended 
that the International Joint Commission 
communicate its operational ,objective 
regarding Lake Ontario and Lake Superior 
levels so as to 'promote reasonable ex­
pectations among concerned interests. 

In addition to misperceptions and misun­
derstandings on the one side, there are real 
inadequacies in the perforniance of governinent 
in providing inforrriation to interests in the Basin. 
This situation has been noted many times in 
previous reports and steps have .been taken to 
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improve the si~uation. Information provided-by 
governments, how.ever .. 1s still inadequate a_nd 
poorly and unequally distributed Some inter­
ests, such as-commerci'al and i'ndustrial enter.­
prises. have access to reliable information; others 
may not know what information is•available or 
wh8re to obtain it, and, in many cases .. when 
they do get information· it is• often not in a 
format-useful to their decision-making. Informa­
tion: related to water levels made available by 
government a_lso seems to follow an "issue­
attention cycle" The problem is compounded 
by the uncoordinated multitude of governmen­
tal and non-gov_ernmental'sources of informa­
tion throughout the Basin. and by the fact that 
there are apparent inc:;onsistencieS-in policies. 

_. a\jthority. pro_grammes. and_ implementation 
structures of federal-and. other levels of govern­
mental departments and age·ncies 

In addition to more accurate and available 
information, there is a perceived rleed for differ~ 
ent kind~ of inforr:nation presented in· different 
formats. It is clear that the ways by which 
information ·is _made available-must vary_aCcord-

. ing to the user Informed.risk-taking begins 
with reliable information. Information is in many 
instances a two-way process, in which pu□lic 

response and involvement are critical to future 
decision- making. 

Certain areas, in.which more knowledge is 
needed. have already been identified in this 
phase of the Study For example. the geomor­
phological susceptibility of different segments 
of the shoreline to short-term and longer-term 
water level fluctuations. storm patterns, and wave 
and wind action need further analysis. This type 
of information can be used to_map·vulnera_bility 
tiers using a geographic information system 
co'vering the·shor81ine throughout th8 Ba'siii. 
We also believe that our knowledge of the basis 
of the relationship __ betw~en wate·r levels. iriter­
ests. and environmental proces·ses needs_ im­
provement. By concentrating on the specific 
vulnerabilities (e.g damage potential) and the 
bene·f1ts of fluctuations in relation to interests 
and. wetlands and environmental proCess:e·s. 
knowledge can be gained that will enhance 
and refine the capabilities of the Geographic 
Information System being developed Jointly by 
bOth count~ies. 

In the ~ealm of human activities, -there is a 
range of areas of analysis which require our 
attention in Phase IL We do not know in enough 
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depth many basic sdC:10-economic aspects of 
the Basin. Urbanization. the growth.of leisure 
and recr8at1ona\ activities, chan·ges in the 
industrial base of contemporary North American 
society. changing QemographiCs of popula_tion 
concentrations, investment patterns and govern­
ment policy developm~nt are areas of direct 
CQncern tor a systems approach to_ the prob­
lems of the Basin_ Large as these a_reas of 
study are. they will have tci be de-limited and 
focussed in order to b·e of use in the .futUre 
decisions which will be· ma(Je by gove_rnme·nts_ 
in both· countries·. 

During th_e-cou·rse of this study, our prelimi­
nary .irwestigation on governmental decisions in 
regard to_management of Water related.issues 
indicated that Canada.and the United States 
agree on a wide rang_e of principles and go,als, 
but have not yet articulated them clearly. Until 
these principles and goals are publicly stated by 
the federal govern·ments, it is d1fficUlt for·other 
levels Of governmenUo develop plans and pro­
grammes for th8 Basin and for interests to make 
inform8d decision·s. 

·Recomri1endation: It is recomm_ended 
thatthe federal governments issue a state­
ment ~n federal policy goals regarding 
Water issues., 

One of the products cif Phase II of this 
Study will be an1mproved publicinformation 
programme, which will. assure interests of equal· 
acce_ss and ability to use information. We also 
intend in Phase II to carry out further in-depth 
surveys and·analyses of interests to understand 
better the location and economic investments 
of interest sub-classes. It is hoped that these 
surveys.and analyses ~ill further help to explain 
the different sensitivities of the interests to flllc­
tuat1ng water levels. as well as identify better 
the type and timing of information needs for 

. responsible deciS:ion-making. 

In some areas. Phase I of the Study has only 
begun to uncover th'e problems which have to 
be dealt with in addressing the water levels 
issue. one of the areas is the interconnection of 
water quality.and water quantity. It is known·. for 
example, that fluctuations in levels and·floWs 
can affect the quality of wat~r in localized areas, 
as seen in-the impacfof low-levels on the con-.. 
cent-ration of pollutants or of.high lev81s on u·rban 
_sewer infrastr'Llctures or cottage septic units. It 
1s_not clear, however, what the impDrtance of 
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this relat1on·sh1p 1s or the degree of impact water 
levels have on water quality basin-wide. 

l.f We are to carry ~-ut a succeS-Sful systems· 
analysis of the Gr.eat Lakes. ~st. Lawrence River 
Basin, we have to understand better the nature 
and interrelatedness Of h~man a_ctiviiies: Popu~ 
lation changes, new investment'decisions. ind us~. 
trial.re-configurations and developments and 
government policy am interrelated.with the nat· 
ural environment We feel that the first steps • 
have been taken in this phase of the Study, but 
much remains to be don·e. 

The attempt to adopt a. systems perspec· 
tive on the issue of-water le'Vel fluctUcitions has 
in:m_a.iiy ways·raised as many _questions as:.1~ 
ha,; answ~red. A wide range of exploration and 
inquiry has been encouraged in this first phase 
of the Stu.dy; it rema1n_s for Phase II to pull these 
investigations together. Some parts of the inquiry 
will prove fruitful; ,;ome will end i.n a cUl-de-sac. 

• Appropriate as these new and mo(]ified 
systems invest_i_gatio.ns :were f,or the format'ion of 
a coherent.overall approach, it was felt there 

. had to be an ongoing prncess of distilling basic 
pr~lmises alld_ criteria from the ·investigation_s in 
order to test, in a practical way:their relevance 
for the process of decision-milking. During the 
latter part of Phase I, a.n attempt was made to 
summarize and categorize the possible courses 
:of action (measures) which could be entert.ained 
by governments, and to develop a method of 
·evalu_ating those measures by ass_essing. their 
impacts throughout the system as a whole. For 

._ the firSt time in stlldjes.on the water feVels issue, 
a list of possible measures \elated to this issue 
was drawn up:and, if.we set aside emergency 
measures arid coffibinations-of llleasures, four 
basic categoi"ies or t\fpeS of m_easures· were 
id.entified- Public Investment in Control and 

Diversion Works, Pub.lie Investment to Direct 
Land and Water.U,se to Adapt to Fluctuating 
Levels, Direct Publfc Regulation of L~nd and 

. Water Use, arid Public Programmes to Influence 
Indirectly Land and Water Use or the. Effects of 
Fluctuating Levels. These mcludeOver;a.hun·. 
dred specific measures. This first attempt to 
bring together a wide array of measures will 
have to be tested in the context of government 
arid public acceptability. 

Phase I of the Study produced a process. 
in preliminary form for evaluating the. relative 
acceptability of the measures and combinations 

of measures by subjecting them to an assess· 
ment based on certain core.criteria: Evaluative 
criteria we"re-exercised in a strllctured tf'ame­
,work to assess the impacts of measures on 
ihterests and On the natural envirOnment, and to • 
establish the0range and combinations of mea· • 
sure.sand the goals and yaluesw.hich will shape 
and d.etermine future evaluative processes. The 
ev9l~ation was_ carried out to-.ieSt it as ao a~a-­
lytical tool,for governments, but it has the paten· 

. tial to be used as a mechanism for engaging 
public participation and involvement. 

• In f'hase II of this Study, the comprehen­
s1ve.ness of the l'ist of measures and-the process 

'Of eval~ation will have to be reviewed and devel· 
oped. The fast run'through is, however,,com­
pleted and it is. now possible to. see the strengths 
and weaknesses of.the present approach and • 
some of the implications for the development~! 
future evaluative methods. These investigations 
will have to be explicitly related to the'develop­
ment of an overall strategy There will always be 

. a need for spe'i.::ific ~ttentio,n to local situation_s., _ 
but these must be assessed in the context of an 
overall strategy forthe Basin. The challenge will 
be to give flJII consideration to basin-~ide,issues 
while focussing on local exig:encies. 

At the completion of Phase f .of this study, • 
our understanding of the extent of the problem· 
is now much clearer, but the magnitude of the 
task has not been reduced. Even at this early 
stage in our investi9ati6ns,_ we Can s_ee clearly 
that·there_are certain actions which should b~ 
taken immediately These include a moratorium 
on all ma1or public wo;ks related to control of 
levels and flows, the clear.articulation of the 
operational ob1ectives for Lake Ontario and Lake 
Superior:and the articulation .of federal p'olicy 
goals regarding water levels issues. 

The work carried out in Phase II will have to 
be more closely din,¢ted to yield specific results, 
and pro1ects which are. ongoing wilLhave to be 
brought to co.mpletion. The major chollenges 
have, however, been identified and there seems 
every reason to believe that the final product w.ill 
be instrumental iri ·re·sh8ping in a major way 
futur,e thinking and actions c'oncerning the waler 
level fluctuations in the Great Lakes-St Law· 
renCe River BaSin. 
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Appen_dix 1: 

Lake L,evels Reference. August 1.1986 
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j ~- !fan. 3a.r C!rhu-k. J. ar .. Jfl. ll 
rcr1'ln~ af jrnw for ~.t.enrnLJ\.ffnir• • 

~ h-n ~an.Ja.r (!Jnr!t, <!t.lJ .. b.epuu 

j1'.rfrhtirr l(~tut m.uc J\.ffnir1'.9' rx.m-ii'ure• 

0TTAWA, ONTARIO 
KlA OG2 

August 1, _ 1986 -

Dear Mr. Chance,_ 

I have the honour to inform you that the Govern­
ments of Canada and the United States of Ameri.::a, pursuant 
to Article IX of the Boundary-Waters Treaty of 1909, have 
agreed to request the _Commission to examine and report 
,upon. methods of alleviating the adverse c6nsequences of 
fluctuating water levels in the Great Lakes - St. Lawrence 
River Basin. In doing so, the Governments acknowledge 
previous Commission reports on regulation- of Great· Lakes 
levels, which have encouraged appropriate jurisdictions 
to institute improved shoreline management practices. 

The Governments note that the previous reports 
were based upon recorded water sµpplies which have-subse­
quently been exceeded, that economic conditions have chang­
ed, and that impioved analyticil techniques may now be 
available. The Governments conclude, therefore, that fur­
ther investigation is now required to revise previous 
re,:,orts. and develop appropriate meth_ods to alleviate the 
adverse consequences of fluctuating water leveis. 

Accordingly, the Commission, building upon pre­
vious studies, should: 

l. propose and evaluate measures which_ governments could 
take, under crisis conditions, to alleviate problems 
created by high_ and low lake levels; • 

2. review its previous lake regulation studies and tevise 
their engineering, economic and environmental e~alu~t­

,ions~ 

Mr. David Chance 
Secretary, Canadian Section 

International Joint Commission 
Berger Building, 18th floor 

100 Metcalfe Street 
Ottawa, _Ontario 

KlA ON2 -
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examine past, present. and potential future changes 
in land use and management practices along the shore­
lines of the Great Lakes, their .connecting channels 
and the St. 1.awrence River; 

4. determine, to the maximum extent practicable, the 
socio-economic costs and bene.fits of alternative land 
use and shoreline management practices and compare 
these with the revised costs and benefits of lake 
regulatiori schemes/ 

S. investigate any feasible lt)ethods of improving the 
outflow capacity of connecting channels and the St. 
Lawrence River; 

6. develop an information program which could be carried 
out by responsible governmental agencies to better 
inform ihe public on lake level fluctuations; and 

7. consider any other matters th.at the Commission deems 
relevant to the purpose of·this study. 

The Commission is requested to examine the effects 
both within and outside the basin of the measures it con­
siders on: 

(1) domestic water supply and sanitation; 

(2) navigation; 

( 3) water supply for power generation, indu.str ial 
and commercial purposes; 

(4) agriculture; 

(5) shore property, both public and private; 

( 6) flood control:. 

( 7) fish, wildlife and other envirorunent.a.l aspects: 

(8) recreation and tourism; and 

(9.) such other effects and implications which 
ttie Commission may deem appropriate and rele­
vant. 

Wherever appropriate, the Commission is encouraged 
to use improved analytical techniques which would best • 
represent the changing conditions.and socio-ecnomic val~es 

! . ! 
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in the Great Lakes region. In order to assess the viability 
of lake level regulation, the Commission should take into 
account changes in land use practices induced by-actions 
which previously have 'affected levels in the Great Lakes 
basins . 

. In the event that the Commission's investigations 
show that new or altered·works or other regulatory measures· 
appear to be economically and environmentally practicable, 
it shall determine the full costs and benefits of such 
works or measures and indicate how the various interests 
on either side of the boundary would be affected thereby. 
In addition, the Commission shall determine the need for 
and costs of remedial or compensatory works or measures 
to offset costs to the interests which may be adversely 
affected by any proposed regulatory measures. 

In conducting its investigations and in preparing· 
its report the Commission shall use data which is available 
now or which is developed during the course of its study. 
In addition, the Commission shall seek the assistance, 
as required, of specially qualified personnel in Canada 
and the United States. The Governments, subject to their 
applicable laws and regulations, shall make available, 
or as necessary, seek the authorization and appropriation 
of funds required to provide promptly to the commission 
the resources needed to discharge its referenc& obligat­
ions within the specified time period. The Commission 
shall' develop, as soon as practicable,_ study cost project­
ions for the information of Governments 

The Commission, subject to the availability of 
adequate appropriations, should proceed with the studies 
as expeditiously as practicable and present its final 
report to Governments no later than May 1, 1989. The Govern­
ments also request that an interim report, focussing o~ 
measures to alleviate the present crisis, be submitted 
no later than one year from the date the Commission's 
study board actively begins its work. 

An idential letter is being forwarded to the 
United States Section of the Commission by the Department 
of State. 

Yours sincerely, 
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United Jtes Department of State • 

Washington. D. C. 20520 

August 1, 1986 

Mr. David LaRoche 
Sedretary, U.S. Section 
International Joint Commission. .fiB. 
2001 S. St., N?W. 
Washington, ~20440. 

Dear. Mr. ~che: 

I have the honor to inform you that the Governments of the 
United States of America and of Canada, pursuant to Article IX 
of the Boundary Waters Treaty of 1909, have agreed to request 
the Commission to examine and report upon methods of 
alleviating.the adverse consequences of fluctuating water 
levels in the Great Lakes-st. Lawrence River Basin. In doing 
so, the Governments acknowledge previous Commission reports on 
regulation of Great Lakes levels, which have encouraged 
appr6priate jurisdictions to institute improved shoreline 
management practices . 

. The Governments note that .the previous reports were based 
upon re6orded water supplies which .have Subsequently been 
exceeded, that e.cbnomic conditions have changed, and that 
improved analytical techniques may now be available. Tile 
Gov.ernments conclude, therefore, that further invest:igation is 
now required to revise previous reports and develop appropriate 
methods.to alleviate the adverse consequences of fluctuating 
water levels. 

Accordingly, the Commission, b~ilding upon previous 
studies, should: 

1. propose and evaluate.· any measures which Governments 
could take, under crisis conditions, to alleviate 
problems created by high and low lake levels: 

2. rev.iew its previous lake regulation s.tudies and revise 
their engineering, econo.mic and environmental 
evaluations: • • 

3. ex.amine .past, present and potential future changes in 
land use and management practices along the shorelines 
of the .Great Lakes, their connecting channels and the 
St. Lawrence River: 

4. determine, to the .maximum extent practicable,· the· 
socio-economic costs and benefits of altern~tive land 
use and shoreline management practices and compare 
these .with the revised costs and benefits of lake 
regulation schemes: 
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5, investigate any feasible methods of improving the 
outflow capacity of connecting channels and the .st. 
Lawrenqe River; • 

6. develop an information program which could be carried 
out by responsible government agencies to better 
inform the public on lake .level fluctuatioris;and, 

7. consider any other matters that the Commission deems 
relevant to the purpose of this study. 

The Commission is requested to examine the effects both 
within and outside the basin of the measures it considers_on:. 

1) domestic water supply and sanitation; 

2) navigation; 

3) water supply for power g~neration, industrial and 
commercial purposes; 

4) agriculture.; 

5) shore property, both public and private; 

6) flood control; 

7) fish, wildlife and other environmental aspects; 

8) recreation and tourism; and, 

9) such other effects and implications which the 
Commission may deem appropriate and relevant. 

Wherever appropriate, the Commission is encouraged to use 
improved analytical tech~iques which would best represent the 
changing conditions and socio-economic v~lues _in the Great 
Lakes region. In .order to assess the viability of lake level 
regulation, the Commission should take into account changes in 
land use practices induced by actions which previously have 
affected water levels in the Great Lakes basin. 

In the event that·the commission's investigations show that 
new or altered works or other regulatory measures appear to be 
economically and environmentally practicable, it shall 
determine .the full costs and benefits of such works or measures 
and indicate how the various iriterests on either side of the 
boundary would be affected thereby. In addition, the 
Commission shall determine the need for and costs of remedial 
or compensatory works or measures to offset costs to the 
interests which may be adversely affected by any proposed 
regulatory measures. 

.1 
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In conducting its investigations and in preparing its 
report, the Commission shall use data which is available now or 
which is developed during the course of its study. In 
addition, the Commission shall seek the assistance, as 
required, of specially qualified personnel in the United States 
and Canada. The Governments, subject to their applicable laws 
and regulations, shall make available, or, ?s necessary, seek 
the authorization and appropriation of funds required to 
provide promptly to the commission the resources needed to 
discharge its refe~ence obligations within the specified time 
period. The Commission shall develop, as soon as practicable, 
study cost projections for the information of Governments. 

The Commission, subject to the availability of adequate 
appropriations, should proceed with the studies as 
expeditiously as practicable and present its final report to 
Governmerit~ no later than May l, 1989. The Governments also 
request that an interim report, focussing on measures to 
alleviate the present crisis, be s~bmitted no later than one 
year from the date the Commission's study board actively begins 
its work. ' 

An identical letter is being forwarded to the Canadian 
Section of the Commission by the Department of External Affairs. 

Sincerely, 

,2; Medas 
Deputy Assistant Secretary 

for Canada 
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Appendix 2: 

·1nter~8tional J0il1t Com·mission News Release 
September 10, 1986 

77 



N E W S R E L E A S f 
INTERNATIONAL JOINT COMMISSION 

OTTA\-li\ OFFICE TELEP!IONE 
WASHINGTON OFFICE TELEPHONE 

(613) 
( 20.2) 

COMMUNIQUE 

COMMISSION. MIXTE .. INTERNATIONALE 

995-298-1 
673-·6222 • FOR IMI1EOI.",'l'E RELEA£ • 

POUR PUBLICATION IMMEDI.Z: 
Septembei::·10, 1986 

Commlss.i,o.n discu.sses new L.ak·e Levels Reference . 

. The International Joint Commission, at executive 

s.essions in washingt.on, o.c;, .reviewed in det:ail the dicent 

Reference from the Governments of the. United States and. Canada 

requesting in part that ~the Commission examine and ·report upon 

methods of. alleviating the adverse consequences of fluc:tuatirig , ' . . . ' ' . 

• water lqVels in ttie· Great Lakes .. St. Lawrence River Basin,O' 

etc." 

The Commission appreciates and welcomes the ·tact.that 
. . . 

this far-reaching Refetence.will involve new initiiti✓es ~nd 

that· its .nature and terms authorize the Commission '.to undertake 

new approaches fa.r beyond those a~thorized in previous 

References. To carr.y out this task, it. is desirable to have 

the assistanc:e of individuals whose depth of experienc:e and 

varied expertise gives them the.breadth of perspective 

necessary to. address this task_ .. Accordingly, the Commission is 
' • 

•. embarking immediately upon a series of discussions with such 

persons to .obtain their assistance in the formulation of work 

·plans and directl~esand,inthe seJ.ection of those who might be 

given appropriate respon$ibilities on various expert working 

groups to' .be constituted for the three-:yeai:, majcr in dep·th 

study requested in the Reference .• 
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The Commission also took notice of the·two national 

Governments' additional request for a one-:-year limited interim 

.!._eport focusing on te-e.xamining any in place .available means 

that might preseritly .be utilized to help alleviate the 

immediate high levels cris•is. Certa.in members of the 

commission staff were designated to serve as part of a specia~ 

task force to commence immediate consideration regarding the 

limited interim report, It is the present intintion of the 

Commission to respond to the limited interim ~equest in advance 

of the one ~ear. suggested in.the Governments'.Beference. 

The Commission notes that L.akes Michigan, Huron, St. Clair 

and Erie ~xce•ded their all-time record August levels, that 

Lak.e Superior was just below its record August level and that· 

only L.~ke Ontario was within its normal August range of 

fluctuat.fons. 
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DIRECTIVE CONCERNING THE REFERENCE ON FLUCTUATING 

WATER LEVELS IN THE GHEAT LAKES..:S'l'. LAW~J::NCEHIVER BASIN 

• . April 10, 1.987 



1. INTRODUC'rION 

On August 1, 1986 the. Go.vernments of the United States 
and Canada forwarded the attach.ed Reference to the 
International Joint Commission (the Commission) pursuant to 
Article IX of the Boundary Waters Treaty of 1909. 

The Reference requests the Commission to examine and 
report upon methods of alleviating the adverse consequences of 
fluctuating water levels in the Great Lakes-St. Lawrence River 
Basin by addressing the immediate high water level crisis, 
while at the same time developing a .solid foundation for 
identifying and evaluating intermediate and long-term potential 
measures. 

The Reference also requests the Commission to examine 
the effects and implications, both within and outsid.e the 
Basin~ of the measures it considers on such vital matters as 
domestic water supply and sanitation, navigation, agticulture, 
shore propertyy fiood cbntrol, wildlife and others as listed in 
the Reference. 

Ttie Reference provides that in the event that the 
Commission's investigations snow that new or altered works or 
other reguiatory measures appear to be economically and 
environmentally practicable,· tne Commission stiall determine tne 
full costs and benefits of such works or m~asures and indicate 
how the various interests on either side of· the bounct·ary would 
be affected thereby. In addition, the Commiision shall • 
determine the need for and costs of remeoial or compensatory 
works or measures to offset costs to the interests which may be 
adversely affected by any proposed regulatory measures. 

To date, the Commission has proceeded with its 
Reference responsibilities on three tracks. First, b.ased on 
currently available information, the Commission submi~ted an 
initial report to Governments, by letters dated November 14, 
and December 10, 1986 (Copies attached). 

Second, the Commission. formed a Task Force to 
undertake a techni~al evaluation of measures which c6uld be 
implemented within approximately one year to reduce high water 
levels. 

Third, the Commission has sought broad expert advice 
for developing the longer-tetm implications of_ the Reference. 



2. APPHOACH 

Recognizing the complexity and unprecedented scope of 
the Reference, the Commission regards the. following elem.en ts as 
essential for successful implementation of this study: 

0 

0 

0 

3. SCLlPE 

The study will requir.e broad participation and a 
multidisciplinary approach. Measures necessary to 
deal with the adverse consequences of fluctuating 
water levels are unlikely to be purely technical. 
Further, it is improbable that a single solution will 
emerge, rather a mix of measures over time will be the 
most likely course. 

The study ~ill require substantial international and 
interagency participation, the recruitment of tne 
finest expertise available from governmental and 
non-governmental sectors in both nations, and a 
commitment to provide the resources necessary to 
produce a useful and .enduring product. Because the 
effort needs to be an on-going, evolving pr.ocess, tne 
Commission believes flexibility, cieativity, and 
innovation are critical. 

Because .of the many interdepende.nt aspects of the 
Reference an integrated systems approach is 
essential. This will be accomplisheo oy carefully 
co-ordinating the various aspects of the study, 
providing for a cross system inipact evaluation 
capability, as. wel.l as by having a stronger 
integrating.role for the Com~ission and its staff. 

The study will develop, for review by Governments, a 
ra1ige of potential measures with clear evaluation of their 
impacts and implications .. It ought to involve the following 
steps: 

0 

0 

0 

0 

Review and analyse the physical, economic and 
environmental situation. 

Based on the above review and analysis identify 
critical issues related to fluctuating water levels. 

Develop a full range of potential measures and 
evaluate their impacts and implication. 

Highlight major issues for future consideration 
including advice on subsequent actions. 
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4. ORGANIZATION AND MANAGEMENT 

. The complex nature of the Refe.renc!:! .requires. that 
integrating ~efei:ence issues .and activities be given th.e 
highest prior.i,ty and that the Commis::;ion will be actively and 
pons is ten tly involved throughout. • • 

. . 
0 E£f~ctive integration ot: the itudy's elements will be 

enhanced through: • • 

·The. conceptual structure of the. study as ft relates to 
definition of .subject matter, work.'.=lroups, and their 
.inteqiction. 

Tt,e u'se of ·the appropriate technology in support of 
cross-system simulations and' impact evaluations. 

- The management of the study~s related to: 
Policy .level 
Project. Management Team level 
l'/orking Functional Gr:oup level 

° From'the viewpoint of management four distinct. 
·functions; embodiea in. four d.irferent groups .are ·envisionedi 

Govern,rnce level: consisting of the s.i1< Commissioners 
will be responsible ior, overall policy lea<Jen,nip, • 
ratif.yif)g decisions a11d r.e:commendations, and ·for 
reporting .to and advising Governments. 

-· Steer ino Committee level: consisting of two lead 
Commissioners. aria the 'two co-.chair.s of the Pr'ojec:t 
Milnagement Team .. · The Steering· Committee ,will oe Stat:reo 
by two Commission lead staff arid will provide ove.ra11 
directi~n.t6 the study on behalf of the Commission. It 
will review progress cont.inuously and make 
recommendatio11s to the Commission on the various study 
r.ela ted issues as they arise. ' • • • • 

Project M,:inagement .Tea.m tevel:. consisting of .an 
executive ahd the .chairmen of all functional .study . . 
groups. . The P reject Management Team l" ill be responsible 
for on-going project management and. the. conceptual, 
technical and administrat).ve integration of th.e study· 

• and its various act.i,vities, including fin·al assignment· 
.arid coordination of ·responsib.ility fc;ir. specific study 
areas. • 

The executive, at the core of the Project Management 
Team, w.ill consist ·of the two project Co~chairm·en, their 
deputies, arid two Commisston lead·staff as well as the • 
Chairman of the Cross-system • Impact Evaluation G-roup whb 
Will be appointed by the .Commiss.ion on the. 
r~c:ommendation of·the lead Commissioners. 
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Functional Study Group i,evel: consisting of their 
Chair (sJ and mempers., including Commission staff, . 
responsible for the execut.ion of a11 • SJ?ecil:ic study 
assignments, and·for.ensuring·thatinterdisciplinary· 
analys.is .and a transdiscip.lj.nary peri;pective .will be 
maintained. • 

These levels o.f organization and management are 
summarized in table .l~ 

. . 
. In addition, l;'roject Advisory GI"oups will be fot1qed to 

·provide advice, when necessary, to the Ste1:r1ng.Committee, 
and/or .the. Commissioners, on specffic questions that arise 
during the course.of the·study; 

T11e overall organizational struct11re ~nvisag~d ~or this 
project, and the relationship ot the ProJect Man_agement 'l'eum to 
the five main. areas of the· st.udy are depicted in Figures l 
and 2· which follow. 

5. STlJDY GROUPS 

Becaus·e of the complexity _of the· issues to be addr.essed 
during the .study, the bµlk of .tne wo:rk wu.l be assigned to 
functional study •groups each with a. responsibility. to_ play a• 
lead role with respect to a group of relatea tasKs. The work 
activities' of each group, in turn, will fxequen'tly require 
integration and close collaboration with work activities of the 
other grou.ps. Conside.rable thought to orchestrating and • 
integrating wor.k activities as. tney un.tolu will be recjuired. 
While th-is will be a prime respon_sibility of the Project. • 
Management. Team, ·it should permeate· the conceptual· or H,ntution 
of all the participants in the· sfudy. 

In adaressing pot~ntial rne;,$ures for alleviating the 
adverse effecis-of water level fluctuations the functional 
study groups .wi.11 identify .and prov·ide auvice on crisis 
intervention, intermediate .measure, and~ong-term 
considerations, building on, as appropriate, the work of the 
existing Commission; s Task Force. • • • • 

Five study groups are envisioned as follows: 

0 
• Hydraulic, Hydrology and Climate Group 

° Coastal Zorie Ecology, Resources, uses arid Management 
Groi.Jp . • • .. 

0 ·Socio-Economic and Environmental ·rmpact Assessment 
Gtoup • • • _ 

0 Public Participation and Communications Group 
° Cross-System Impact _Evaluation Group 



FUNC'!' ION 

*Policy leadership 

*Ratify de.cisions 

*Report to and advise 
Governments 

*Ex-officio status for 
all Reference-relate.ct 
groups 

*Review progress 

•Recommendations to 
Commission 

*Overall.proJect 
direction 

*Review of Policy/Issue, 

*Ongoing project manage­
ment 

*Conceptual, technical 
and a.dministrative 
support 

*Integration and final 
assignme-nt of func­
tional study group work 

*Execution of specific 
assignmenti. 

*Planning and Integratioh 
of sub-group work 
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GHOU P (S) 

.Commission 

Steering 
Comm.i ttee 

Projec_t 
Management 

Te.am 

Project 
functional. groups 
and.sub-groups 

Mt:Ml3EHtiHI P 

6 Commissioners 

2 Lead Commissioners 

2 Co-Chai.rs o.f 
Project -t,;anagement 
Team 

Staffi.ng: 2 C6mmission 
lead staff 

2 Co-Chai.rs. ot _ 
ProJect Management 
Team 

;/ Commission lead 
staff 

Chairmen of func­
ti.onal groups 

Multiple teams. 
of .best available 
personnel and Commi,ssion 
staff liaisons 

TABLE l - . Levels .of Organization, and Management 
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GOVERNANCE 

r- - - - - - ► COMMISSION • 6 Commissioners 

PROJECT 
ADVISORY 
GROUP(S). 

I. / 

I 

I 
I 

L-------► 

I 

I 

I 
I 

PROJECT 
MANAGEMENT 

TEAM 

DAY-TO-DAY INTEGRATION 
. • 2 Co-Chairmen and Deputies 

• 2 Commission Lead Staff 

I 

• Chair(s) of the functional study groups 

I 
I 

I ' 
PROJECT 
STEERING 

COMMITTEE 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

OVERALL DIRECTION 
• 2 Lead Commissioners 
• 2 Co-Chairmen 

Staffing: 2 Commission 
Lead Staff 

\ 
\ 
~ 

FUNCTIONAL 
STUDY GROUPS 

AND 
SUB-GROUPS 

EXECUTION OF STUDIES AND TASKS 
• Chair(s) of the functional study groups 
• Leaders of sub-groups 
• Sub-Group members 

FIGURE 1 - Organization. Structure 



Functional Study 
Group No. 5 

Project Management ,.... 
Team • 

,.. 
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Functional Study· 
Group No. 1 

I 
I 

I 
I 

I 
I 

I 
I 

Project Executive 
Co-Chairmen, Deputies, 
Group 5 Chairmen and 
Commission Lead Stall 
I 

Functional Study • 
Group. No. 2 

' ' ' __ ~ .Functional Group 
.Chairmen 

Functional Study 
Group ·No. 4 

Functional Study 
Group No. 3 

FIGURE 2 - Functional Study Groups and the 
Project Management Team 
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'l'he general tnemes for each of these groups are-summarized as 
follows: 

Group l - Hydraulics, Hydrology and Climate 

This group is envisioned as having the lead 
,esponsibil i ty for developing the w-ater level component of the 
itudy. The group would: 

0 Examine previous lake regulation studies and provide 
an updated assessment-of past, present and potential 
future changes in Great Lakes Levels and the factors 
affecting these. levels. 

0 Propose regulatory measures and determine t:he c6st of 
design, construction ana operation of such measures. 

0 Propose and.determine the costs of ways.to offset 
adverse effects ot potential regulatory measures on 
the various interests involved. 

0 Develop, in collaboration· with the· Cross-system Impact 
Evaluation Group (Group 5), an analytical framework 

• for assessing and communicating, the hyaraulic, 
hydrol◊gic and climate aspects of the Great Lakes 
System. 

Group 2 - Coastal Zone Ecology, Resources, Uses and Management 

This group is envision~a as naving the lead 
responsibility for assessing the impacts of fluctuating water 
levels on .the coasta_l zone. because cit tne magnituae of effort 
involved, this group may wish .t.o add.ress the aq ua:tic and 
terrestrial aspects of tne coastal ione separately. The group 
would: 

0 Review previous lake regulation studies and provide an 
updated assessment of past, p'resent ,ana potential 
future changes in th·e ecology, resources, uses and 
management of the coastal 'zone and -determine the 
effects of fluctuating water levels on these .aspects 
of the coastal zone. • • 

0 Determine the extent to which proposed regulatory 
measures would.alleviate the adverse consequences of 
fluctuating water ·levels.· 

0 As~ess, determine the cost of and propose ways in 
,which alternative use and management practices would 
affect the adverse consequences of fluctuating water 
levels. 



0 Develop schemes for alleviating potentially adverse 
effects of such use and rnanagement practices-related 
measures, evaluate their associated cost and comment 
on requirements for successful implementation. 

0 Develop, in collaboration with the Cross-system Impact 
Evaluation Group (Group SJ, an analytical framework 
for assessing and cornmunicatin:9 the relationship 
between fluctuating ,i,a.te,r levels a.nd the ,ecology, .. 
resources, ~ses and management of tne coastal zone. 

Group 3 • - .Socio-Economic and Environmental Assessment 

This work group is envisioned as naving lead 
r~sponsibility for the analysis and assessment of 
Socio-economic and environmental impa~ts including significant 
impacts on inter·ests outside the coasta'l zone and outside tne 
region. This group wo~ld: 

0 Review previous lake regulation studies and proviae a 
comprehensive analysis of socio-economic and 
environmental irnpacts bf fluctuating water levels in 
the Great Lakes•St. Lawience River dasin. 

0 Assess socio-economic and environi,en.tal impacts of 
proposed regulatory measures, and alternativ.e use an-:J 
management practices, on affected interests. 

0 Developappropriate Schemes.for alleviating aJyer,;e 
. socio:-economic and <aenvironmental impacts of proposed 
measures and-identity possiole com£,Jensatory actions 
and evaluate their. potential cos·ts. 

0 Develop, in collaboration with tne Cross-System 
£valuation Group {Group~), an. analytical framework 
for assessing, and communicating in.formation on 
socio-econbrnic and environmental impacts on affected 
interests. 

Group 4 - Public Participation and Communications 

. This 9ro~p is assigned the lead responsibility for 
developing the public participation and communications 
program. It will be integrated with the existing Public 
Information Committee of the Commission. This group would: 

0 

0 

Develop an information program which could·be carried 
out by responsible gover oment agencies. 

Develop strategies for involving the public in the 
va.rious studies. 
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Group 5 - Cross:System Impa~t Evaluation 

This group will have the responsibility for 
identifying i!f"!d addressing meta cross-system issues and 

• developing an intetactivemodelling capability for evaluating 
system wide impacts. Its key tasKs will consist of the 
following: • 

o. In .close collaboration with other groups, develop the 
logical framework for identifying and aadressiriy cross 
system issues. 

0 Develop an interactive "what if" modelling capability 
for• evaluating system-wide impacts under 0arious 
scenarios given different assumptions concerning 
pertinent underlying conditions and potentijl remedial 

0 

measures. 

Utilize the system .modelling effort in order to assist 
in the. development of tlie direction, intensity and level 
of resolution ot the relevant studies conducted iri the 
other functional aieas. 

0 Provide special support to the p·roject Management Team 
in the oveiall conceptual direction of tne study, tne 
integration of its various elements, the.ir synthesis and 
design. 

6, DIRECTIONS FOR Ii'1HEDIATE ACTIONS 

The Commiss.ion nereby appoints Ms. Elizaoeth. 
Dowdeswell. (Environment Canada) and Brigadier General Joseph 
Pratt (U.S. Army Corps of Engineers) .as members of tne St~ering 
Committee and Co-Chaitmen of the Project Management Team and 
instructs the Steering Committee to proceed with tne following: . . 

0 

0 

0 

0 

Appoint deputies for the Co-chairmen and institute the 
Project Executive. 

Name Chairmen for each of the five functional g.roups 
who will oversee e·ach of the.se areas and be members of 
the Project Management Team. 

Instruct the Project Management Team to develop a Plan 
of Study including: membership in functional groups, 
tasks to be undertaken, schedules. and estimates of 
costs. 

Submit a Plan of Study for review and.approval by the 
Commission so that study activities can begin no later 
than September 1987. • 
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Adverse. Consequences: Negat1v-e implication 
<?f fluctuati_ng wat8r levels_ for social. -economic. 

_. environmental or·political investm~nts-. 

·: Agr~~ments: Joinfstatements among two or 
. Jn6re·gover.rime·ntal units on (i) goals an_d­

purposes whicti should guide basin decision: . 
making, (ii) processes of dec1sion-mak1ng and 
(iii) authorities of governments to act. Agree: 

. _m~nts are an attempt to remedy a shared prob-
.. letn, and they serve to definet~e b?undaries 

and constraints on choic·e-.of measures-. 

Alternative ciispute Resoiution (ADRJ: A 
proc·eSs_ airne(i at ·reaC:hing a conSensus. agree~ 
ment in order to erid a dispute or reduce coONict 

.among intere.sfgr6ups that h8v'8:so~e stake ill 
and can influence fhe. outcome Of decisions or 
actions related to the water level issue. The 
distinguishing characteristics of II.DR are that' 
1) intere'st groups are.actively included in devel­
oping ~nd ass·essirlg alt8rr1ative_s and making 
tradeoffs between alternatives, and 2) issues 
are decided on their merits rather than ori the 

• interestS.~cC~ss.to the.~deCi_Siori--~aking.procesS. 
Policy d1alo,iues and ~egotiation are lypes of 
ADR processes. 

Aquifer: Any subsurface materiaLthat holcls a 
relatively large quantity of groundwater and 1s 
able to transmit that water readily 

'Authority: The right to enforce laws and regu­
lations or to create policy. 

Average Water Level: see Monthly Mean Level 

Basin (Great Lakes-St.Lawrence. River): The 
surface area contributing runoff.to all of the· 
Great Lakes and the St Lawrence River down­
stream to Trois Rivie res, OLiebec, 

Bas,in: The rounded depression of a lake bed. 

Bathymetry: The nneasurement of depths of 
water in oCeans, seas·and.lakes; also informa­
tion derived from such measureme'i1ts. 

Beach: The zone of unconsolidated material 
that extends landward from the average annual 
low water level t◊ either the place Where there 
is marked change 1n material or physiographic 
form, the lme of permanent vegetation, or the 
high water mark. 
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B~neficial Consequence:Positive implication 
of_flu·ctuating wat8r lev81s".'tor Socia( economic·, 
envirorimental or pol"itical inveStments. 

81\,lff: A steep bank or cliffofvariable heights, • 
• composed of gl9cial tills and lacus\rine deposits. 
consisting of clay, silt: gravel and boulders . 

Breakwater: An offshore barrier to break the • 
force of waves, which affords shelter to' 
sh·ore $tructur8s . 

Climate: The sum total. of meteorolog_ical • 
phenomena·over"a Pe~i6d of time whiCt'l co'r.n-

. bine to '<::haracterize-.t~e _a~e~aQe and_._8xfr8me· 
cond_ition ofJhe atmosphewat any placepn the 
earth's surface. . • 

Coastal Zone Data Base: lnformati"n ofthe 
vario_us attr_ibL!tes· ()f. th€ key Gomf)onerit~ of. the 
Great Lakes ecosystem, gathered a_nd store_d in • 
the GIS. 

Connecting Chanoels: A natural.or artificial • 
Waterway of perceptible extent _which either 
peri6dic:a·l1y'o.r cor:itinl.lously Co:ntairls m()_vinQ 

. water,--or'-_wh.ich.'forms -~ co"nnecting_'link betwe_eh 
. two bodies of water, The Detroit River, Lake St 
Clair and the St. Clair River comprisi, the con­
nefting channei between Lake Humn and Lake 
Ene Between La_ke Superior and take Huron:: 
the connecting channel is the St.Marys River. 

. . 

Consumpti~e U~e: The quantity of ,;,at~r with' 
drawn or withheld from the Great Lakes and • 
assu_med Jo be lost or otherwise n;t returned to 
them, due to evaporation during use: leakage, 
inc-orporation.irlto manufactured products or'oth-. 
8rwi,se·corisumed in variOus.process·e9_. 

Control Works: Hydraulic structures (channe"1 •• 
improv~ments, locks, powerhci'uses, or dii'ms) 
built to control outflows and levels of a lake or . 
lake system._ 

Criteria: A principle or standard by which a 
judgem.811t' or _decision is mad.e. Crit~ri_a_·are Con­
ceptual but must have,operational (measurable 
in principle) comr,onents. Any single criterion. 
qrn be u'sed to·c?mpare th8 merit ofmeasur8s 
or_p.olicies along the dimerisions encom·p?ssed 
b.y .the criterion. Criteria are used to assess· mea­
Sures and crit8ria are used to assess th8 ·de"Ci- • 

·sion maki~g p·roceSs.(for examPle. Qr~.>UP acces.s 
• to the decision making bodies), 



Criteria. Core: The. broad principles upon which 
the overall value of any m'easure ca:n be asses~ 
sed relative to other measures. They include 
economic sustainability, envir,onmental inte­
grity, _social desirab1_lity, uncertainty and risk. 

• pol1t1cal acceptability and implementability. 
and equ1tability 

Criteria.'Oper8-tion81: These crit8ria are sub­
sets cifthe core criteria. These sub-criteria afe • 
quantified on the· basis of the _app!1cat1oh 
of specific group rute:5 to data or estirilates of 
impacts of the measure. Impact assess_ments 
used to score sub-criteria.are ultimately-used to 
COIT)pare the profiles of measures. 

Current: The flowing of water in the lakes 
caused ·by the ea,rth's rotation. inflow and out­
flows, and wind 

Design Range: The range of factors (including 
eXpected water levels),taken into consideration 
when rTiakinQ an investment decision 

Dlver:sions: A transfer of water eithe.r"into the 
Great Lakes watershed from_ an adjacent.water­
shed, Or vice versa, or from· the watershed of 
one of the Great Lakes into that of another 

Dike: A wall or earth mound built around a low 
lying are_a" to-pre_vent flooding .. 

Drain8ge-Bat;i·n: The area that contributes run­
off to-a stream, river.- or lake. 

Ecology: The science which relates living fo!ms 
to their environment 

Ecosystem: A subdivision of the Biosphere with 
boundaries ar.bit_rarl_ly defined according to par­
ticular purposes. An e9osystem is a dynamic 
totality comprised of interacting hving a'nd 
non-living components The Gre.at Lakes-St. 
Lawrence River Basin_ Ecosystem is a"n example 
which encompasses the illteracting components 
of sunlight, ·air. yVater, _soil. plants, and animals 
(including humans). within the Basin 

Ecosystem Integrity: "Ecosystem integrity" 
refers. to a state of health, or whole"Someness" 
of an e_cosystem. It encompasses integrated, 
balanced and self~organizing inte_ractions_among 
-its components, _with no single tolTlpon_ent 
or group of components breaking the bounds 
of interdependency to_ singularly dominate • 
the whole. 

Environment: Air, land or w~ter: Plan_t and arn-
. ma/ life including h_urhans:. a'nd the s·ocial,-eco­
nom1c,_cultural, physica·1. b1_ological and other 
conditions that'may_act cin an organism Qr com­
muriity to influenc8 its ·development or.existenCe. 

Environm.ental Integrity: The sustenance of 
important, biophysical_ proCes,ses Which ·SUpl?ort· 
plant and animal life and which must be allowed 
to continue without signi.f.icant change: The 
obJective is to assure the continued-health of 
essential life sllpport systems of nature, includ­
ing air. water, and-soil.'by prcitec.t1n_g the r8s1!­
ienc8, diversity, and purity of naturaLcoffimurnties 
(ecosystems) _within t~e-env1ronment. 

Equitability:' The assessment of the fairness of 
a measure 1n _its 91sfributio_n of favorable Or unfa­
vorabl8-frnpacts across the ecoriom1c; environ­
mental. sOcial, and.political interests'that 
are affected 

'EroSiorl: The w8arin'g ·awqy of. the shorel_ine and 
lake or _river bed bV th8 action of waves and 
currents, and other natural processes 

Eutrophic: Waters high in nutrient content and 
productivity arising either naturally or from agri­
cultural, municipal, or indllstrial sources; often 
accompanied by undesirable changes in ciquat1c 
species compos1t1on. 

EvaluatiQil: The application of data, analytical 
procedures. and as$essfllent rel·ated to criteria 
to establish a ju(Jgment on the relativ8 m·erit 
of a·measure, Policy or institution:·Evalu_at1on 
is a· process which can·be conducted bot.h 
within formal studies and by separate in"terests. 
altholigh different data, procedures-and criteria 
may .be employed 1n the evaluation by different . 
interests 

Evaluation Frainework:'A systemat_ic ac­
count1_ng of tlie·cr_iteria. considered and fn8thod-· 
olog1es applied in determirling the impact of 
measures on lake levels, stakeholders, and stake­
holder interests 

Evapotranspi'ration: Evaporation from water 
bodies and soil and tr8nspiratio'n from, plant 
st.irface 

Feed Back Loop: Feed back loops are circular 
cause and effect relationships dominat11lg.sorf1e 
inter_a(?tion of particular. sets of system-·s key 
variables Feed back loops belong generally to 
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one of two type:s ''negative feed back loops" 
which act-to maintain the Value of a particular 
variabl,e aro.und a given I eve~: and "posi~ive feed 
back loops'· which act to cause_the value oj"a 
particular. variable to inc,:reas.e or·d_ecreas8 _1n. 

a selFamplifying manner. and.'usually at a 
geometric-rate 

Flooding:'The inundation of low lying areas 
by water 

Fluctuatic;m: A period of rise and succeeding 
period of decline ot"water level. Fluctuations 

: _occu_r seasonally _with_ higher -levels in late spring 
tO 'mid-sutTlme~ and 16vyer-levels in wi'nfer_ Fluc­
tuations qccur OVer the Year_s_ due t:O preci.p1_ta­
t1on and climatic variability. AS 1/1(811, fjuctuations 
can occur o·n a short-term basis dp8 to th8 ·at 

- effects .l?eriodic events such as storms. su'.ges. 
ice Jams. ett 

Geographical Information System (t31S): A 
-tomputer-based ·'1001'· which captures, displays 
and manipulates geographically referenced dat~ 

Ge<>morphoJogy: The field of earth science 
that studies the origin-and distribution of land-. 
form~, with special ·emphasis on the na:tur.e of 
erpsional p_ro:ces_ses. 

• Governance System: The complex. dynamic 
• mosai_c of. g9vernr'nental and nqn-governm"ental 
er:ititi6s hc;wing ·some allthori,tyto man~g·e, 
onhe ability to influence the management of 
Basin ·resources 

Greeriho_use Effect: The warming of the earth's 
atmosphere and associated meteorol_ogical ef-

- fects-due to increased carbon d1ox1de and other 
trai:e gases in the atmosphere. This is expected -
to have implicatidn's for long-.t8~h7 clima,te_ change 

Groundwater: Subsurface water occupying the 
zone· Of Saturation-:· In a- strict sense. the·ter'm ·is 
applied only to water below.the \Nater table._ 

Group D!!pth lnterviews,(GD.l's): A tool bor­
rowed-from marketing to gather perceptual data 
from,a small group of representatives of local 
,interests and governments on the following: the. 

_ problems caused by different lake levels: th? 
opportunities presented by different Measures: 
the factors involved in decision making abqut 

• adopting Measures: and the consequences of_ 
Measures. It should be noted the GDl's reflect. 
accurately-the perceptions of the attend:3es but 
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do not necesS_anly reflecnhe percepti"onS-of all 
individuals within an interest 

- .Gullies: Deep, V,shaped trenches carved by 
nevyly formed strea_m~, or.groundwater action, 
in rapid•headward/forward grow.th during ad­
vanced'stageS_-'of accelerated _soil eras.ion. 

Hazard Land: An area of land that is suscepti, 
ble to flooding. erosion. or wave impact 

Hydraulics: That branch of engineering science 
dealing primarily with the flow ofvvater or other 
liquids_ 

• Hydrology: The applied science concerned with 
the water of the earth in all its states. 

Ice Jam: An accumulatiori of river ice, in any 
form which obstruc!s.fh_§! .normal-river floW 

lmplementability:The ab1l1ty to put into effect 
_a·m,e8?ur8 cOllsid8rinQ·faCtor·s._of engin_e8fir1g. -·. 
ecoridmic .. environm_ellti:il/so-cial. ·political and 
instit~tional feasibility • • • 

_ lmpiementing Authority: Any govemmenial 
. agency at ariy level having appropriate authority 
tO authorize ·an? exec_ute.the 'implE!_mentation 
of-any particular actiOn.a·~d-~he juriSdicti_on·to 
enforce-an 9cti6n. 

. ' . ' 

Infiltration: Movement of water through the • 
soil surface and into-the soil 

.·-institution: An organization of9overn·mental 
units which have the authority and ability to 
facilitate and/or make decisions affectln'g the 
water !e\/els issue. 

_ lnterests:Any identii1able group. including spe­
·cialize\:i mJss1on agencies·of governments which 
(1) perceive that th-ei_rconstituents'/members· 
welfare 1s influenced by lake level fluctuation or 
policies and measures to address lake level 
fluctuation. and Which (2) are willing and.able to' 

enter the_decision making process to prote;;t 
the welfare of their constituents/members 

Interest, Agriculture: This interest benefits 
from the s_ervices of shore locat_ion (fertility il~d 
climate). water supply, an_d indirectly from-ihe -
transport of grains. This interest class includes 
all types of forming and production agriculture. 



Interest, Commercial. Fishing:.Th1s interest 
us.es-the Great LakeS habitat and shore access 
servI.ces to earn ifl.come and suStain a l1fes)yle 
from sale of fish and fish products 

Interest, Com·mercial/lndustrial: A commer­
cial and industrial interest includes firms whose 
actIvItI_es are tied 1ntd having a fixed pO,int loca~ 
tion alOng the shorel1ne·_and whose net .income -

position Is potentially affected by fluctuating 
l_ake le\/els ... The interest is made up of a numb.er 
of diverse bUSiflesses that"ar8 often represented 
by specialized trade. assOciat1ons arid. because 

• of diversity Of act1v1ties and geogra.ph1c disper­

sion may not be uniformly affected by lake level 
fluctuations. 

. lnterest,:Elecfric Power: PoVV8r i,nteresfS <fre. 
composed 9t·aII forms of electri'cal gerieration 
·1hEit d~pen-d On water as an int8gral pai-t_Of 

P.ow.er production process. The i_nter8st uses 
'. the Great Lakes and the St. Lawrence River for 
. shore acc9:ss se~\11ce a·nd water.?uppl1/ for hydro 
pow8r, ·cooling wate·r a~d steam power and 
therefore includes· hydro power, .nucl~ar power, 
and fossil fuel-fired electric power. 

Interest, Environment: This class·of interest 
receives a·serviCe for.m the knowlie_dge that par­
ticular Great Li3.ke ecOsystems ·ex1st.-The _c'Ja·Ss ·is· 

.-represented pri·marily_by ncitur_alist and coriser-
. vat ion ·groups. as wel! as· govern'ri-ient- a-gent::ies 
With-ci mandate ·for pr8servirig. the-environment. 

lnt'ere_st, GOvern_ment: This-interest incl~des 
all levels of go·vernment, locar: regional. state/ 
pro'vinc;al and federal w'ith s:ome Vested interest 
in· the Great.Lakes- St-. LawrenCe River. water 
lev~ls ·issue. 

Interest, Native Peoples: This interest in­
dudes Native .popu_lations whose-reservat1on_s 
are loCated on the shores of'the Great Lakes - St. 
Lawrence River. The benefits derived from shore-· 
line loCation of Natives include subsistehce, ;es­

id8ntial locBtion, aes!hetics-and Cl'.lltl.lral heritage 

!nter8St, ReCrecitional: Non-r\parian recreation 
interests-include indi\/1duals. some of. whom are 
represented by specialized as·sociations, whicH 
are located both inside and outside the Great 
Lakes Basin. This irltereSt does not include those 
who own .shoreli.ne property. This interest seek_s 
access-to the lakeshol"e and to some extent 

depend~· upon the.habitat_serviCes of the lakes 
fo"r servinQ _its int~_rests:.Recr8atio_n ir:iterests 

benefit from anglin'g, hunting. non-cd'nsui-nptive 
recreation.-b9atin·g.' s_wimmif)9- aT1d _cam pi~\j°. 

Interest, Residentia.1 Shoreline Property 
·owner: This Iritere·st ·group·, al sci refe'rred to·as 

riparians, is cornpris~d-of many .. indiviQuals 
who hi:lve" seasonal ·Or perm-;me"_nt shoreline re_si•­
dences along ttie Great Lakes~ St. Lawrence 
River. A number o{ rip'ariails are represented _by 
various coalitions-and _associations with a wide 
rang~ of organizi3tio~a-l anci polit'ic;a __ l strength 

Interest, Tran~porta.tion":-._T~~nspcirtat_ion in­
cludes_ movement o-f g09ds i·n .Gr.e9t Lakes~st 
·Lawrence,shipp1n·g ch_anrlelS·and into aild oUt 

of Great Lak_es-_St. Lawrence ports: Transporta­
tion. i'nfere·sts are comprise·_d·of tw_o major sub" 
classes (1) ocean going and lake ,carrier ship­
p_ing coTTlpanies. o"ften i-epres.en'te

1

d bV sh1pp1nQ 
assocIatIqns. and _{2) ports. ·often represented 

by port assoc1at1.9_ns._Associclted With the lake 
tranSporta_t1on ihteres-ts _are 0th.er inier~sts within 
the rE]g1o·naI transportat'1on•infrastructu're. includ­

ing truck a~d rail interests. 

lnternationalJoint Commission (IJC): A bi-
, nat1on~I ._Comrn'1ssion created under a~thof1t/Of 

. the 1909 Boundary Water Treaty The IJCha.s 
three p[ima·ry-functions_:· 1) quc3si-judi_cial, with 
resporisibil 1t'v for _app-rdvin.g applications to affect 
n_atural flows·_or levels of bOundary waters: 
2) investigation of matters at' the request of the 
two.governmf!nts,_ IA'.ith the· limitation that result­
ing_ recommendations are. ndt binding. on the 
governmerits. and can be modified or· IQnored; 

3) sur\ieillan_ce/Coorpi_n8tion, through monitoring 
or_ cpcirdinating:th8-_im plementat1on of. re·c·om­
mend8t1olls, at-the reqL,Jest of.th·e gdvernrrients 

lnVest'rrien't: Expe·nd1tu~e made by an interest 
to capture benefits. The investment d~'Cisid_n a· 

reflects ·available 1nforr'nation and underStand­
inQ about the ~yste_m-. Qo"vernmeflt responsibili­
ties and riSks 

J ur'isd iction: _The-extent or· te rntory-cive r- wh 1ch 
authority may be legally exercised 

Lake Outflow: The amount of water'flowing 
• out of a lake. 

LittOral:.Pertaining to or-along·the Shor.e, partic­
µlarly to describe currents,'deposits and drift 

Littoral Cell: An "ar89 under the coritinu0Us1mflu­
ence o-t specific long shore curr·E_:!nts. 
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Littoral Zon.e: The area extending from the out­
ermost breaker or where wave characteristics 
significantly alter. c:Jue to decreased depth of 
water to: "either the place w~ere there is marked 
change in material·or physiographic.form; the 
li_ne of per~anent vegetat1on·(us~a11y 1:he effec-

- t1ve l1m1t of ,storm.waves): or the limit of_wav8 
up rush at average annual high water level. 

Location Benefit: Positive effect on the wel­
fare of an (nte·rest.derived from .shore location 
and water level situation. 

Location Cost: Negative effect on the welfare 
of ari interest derived from shore location_ and 
water level situation. 

Marsh: An.area of soft, wet or periodicBII_Y inu~­
da·ted land, generally treeless_ i3nd usually char­
acterized by grasses and other low growth. 

Measure: Any action, initiated by a level(s) of 
governme·nt to address the is.sue of l_ake revel 

fluctuations, including the decision to do nothing. 

Measure, Non,Structural: Any measure.that 
-·does not require physical construction 

Measure, Structural: Any measure that re­
quires some form oJ construction. Commonly 
1ncllldes c:;ontrol Works and shore protection 
devices. 

Monthly Mean Water Level: The arithmetic 
average of all past observations (of wa.ter levels 
or flows) for .that month. The period of record 
used in this Study commences January 1900 
This term is used interchangeably with average. 

Meteorological: Pertaining to the atmosphere or 
atmospheric phenomena; of weather or_ climate ... 

Model: A model may be a mehtal conceptual­
iza.tion: a physical device: or a structured Collec­
tion of_ mathematic81. statistical. and/or empirical 
statements. 

Model, Computer:.A series of equations and 
matht1mat1cal terms based on physical laws 
and statistical theories that simulate natural 
processes. 

Model, Hydraulic: A small-scale reproduction 
of the prototype used in studies of spillways, 
stilling basins. control structures, river beds,-etc 
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Model, Visual Situation: A pictorial display 
linked to an automated information/geographic 
information system{s) Which conn8cts the prob­
lems associated with fluctuating water levels 
with the stakeholders and their interests that are 
impacted by the problems,. with an emphasis 
on overlapping or interacting relationships. 

Negotiation: The process of seeking accom­
modation and agreement on measures and poli­
cies among two or more interests or agencies 
having initially conflicting positions by a "volun­
tary" or "non,legal" approach. This is often con­
sidered a part of an A[)R process. 

Net Basin Supply:Represents the supply of 
water a,lake r'eceiVes from its own basin less the 
!o"sses by ~vaporation from the lake-surface and 
loss or gain due to seepage. 

No Net Loss: A working principle by which 
·a department or"agency strives·to-balance un­
avoidable habitat losses with habitat replace-

. me.nt on a project-by-pro1ect basis so that fur­
ther reductions to Canada's fisheries or U.S. 
wetland resources due t0. hab-ita't loss or dam­
age may be prevented. 

Operating Plan: A list of procedures to be 
fol.lowed in making changes to the lake levels 
or their outflows.for-the Specific pu_rpose or 

. to a_chieve certain objective~.- Operation of_-regu­
latory faci!ifies on t_he Great Lakes are carried 
out by their owners and operators under the 
supervision of the IJC and in accordance with 
Plan.1977 (Lake Superior) and Plan 1958D 
(Lake Ontario). 

Oxic: To expose w oxygen. 

Physiography: A descriptive study of the .earth 
and its n_atural phen·omena, such as climate. 
surface, etc. 

Planimetric; Cap;,bilities: The capability of a • 
system to measure areas. 

Policy: The position adopted by a government 
on an is-sue which is expected to structure and 
guide the qecision making proCess. 

. Position of Interests: The perceptions. beliefs 
and preferences of interests regarding fluctuat­
ing water levels, inipl1cations of,-those level~, 
and acceptability of a measure or policy to 
ari ·interest. Positions may be directly stated or 



may be inferred from supporting or opposing 
activities taken by the interest in the decision 
ma_king process 

• Public Communications:.Activities where the 
purpose; design. and plan intends for two-way 
communication for a defiried period of time 
between Study personnel and the public or 
various publics. Examples: the Toledo Public 
Information Meeting and the Public Comment 
Process.on the Task Force Report and Back­
ground Paper. 

Public Information: Activities where i.he pur­
pose. design, and plan intends to deliver 
information to the public or variOus publics. 
Examples press releases and. articles in the 
IJC's Focus Newsletter. 

Public Involvement: Activities where the pur­
pose. design. and plan is such that member.s of 
the public or various publics are engaged 1n the 
Study on a continuin·g basis with other "expert" 
resources. Example:·a member bf an interest 
group serving as a functional group member 

Public Participation: Activities where purpose. 
design;and plan intends that members of the 
public have an opportunity to participate for a 
defined period of time in a Study activity. Exam­
ple: input into a portion of the work activities of a 
functional group through a workshop. 

Reach: A length of shore with fairly uniform 
onshore and offshore physiographic lea'tures 
and sub1ect toJhe. same wave dynamics. 

Rebound (Crustal Movement): The uplift or 
rec_overy of the·_earth's crust in areas where a 
past continental glaciation had depressed the 
earth's crus.t by the weightof the ice. 

Recession: A landward.retreat of the shoreline 
by remo_val Of shore materials in a directiQn 
perpendicular or parallel to the shore. 

Regulations: Control of land and water use in 
accordance with rules designed to accomplish 
certain goals. 

Regulation: Artificial changes to the lake levels 
or their outflows for specific_purpose ·orto achfeve 
certain objectives. 

Resiliency: The ability-to readily recover"from 
a·n unexpected event, ·either becau_se costs were 

not significantly affected by changing levels. 
another source of income·provided a cushion to 
levels induc1d costs. and/or a conscious effort 
was made on the part of the interest 

Riparians: Persons residing on the banks of a 
body of water. (see Interests. Residential Prop­
erty Owner) 

Runoff: The portion of precipitation on the land 
that ulti;,,ately re.aches streams and lakes. 

Shoreline: Intersection of a specified plane of·. 
water with the shore. 

Sills: Underwater obstructions placed to reduce 
a channel'sflow capacity 

Social Desirability: The continued heal.th and 
well-being of individuals and their organizations. 
busin'esse.s. a.nd communities to be able to pro­
vide foi the material. recreational. aesthetic, cul­
tural. and other individual and collective needs 
that comprise a valued quality of life. The satis­
faction of this objective includes a consideration 
of individual rights, community responsibilities 
and requirE!ments. the distributional impacts 
of meeting these needs, and the determination 
of how these need shouid be achieved (paid 
for) along with other competing requirements 
of society 

Spatial E.valuation Framework: The classifi­
cation and delineation of terrestrial. wetland 
and, aquatic environments in spatial units mean­
ingful'to an assessment of fluctuaiing levels 
and measures. 

Stakeholder: An individual. group. or institution 
witfl ari_ interest or concern, either economic, 
societal Or erivironmental, that is affected by 
fluctuating Water levels or by measures proposed 
to respond to flUctuating water levels within the 
Great Lakes-St. Lawrence River Basin. 

Strategy: A general conceptual framework for 
guiding action based. upon a particular purpose 
and selected means for achieving agreed 
upon ends. 

Steady State: No change over time. 

System Dynamics:.A simulation modelling 
methodology developed at Massachusetts Insti­
tute of Technology (M.IT) fonhe study of tile 
b'ehavi6ur of complex systems System Dynam- • 
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1cs 1s based _upon the ident1ficat1on.of key Sys: 
t8m v8ni:lbles: -the interactions between them 
and t.he study of th.e effects of these interactions 
over time 

Systems Approach: A .method of inquiry which 
complements the classical analytical method of 
sci_ence by emphasizing the concept of "who_le 
systems_" and the 1ri-educ1ble propedies of Whole 
systems that re·s.ult from the intefact1on? am_ong 
ind1v1dual components 

. Uncertainty and Risk: The evaluation of a.· 
·prop6sed measure in ter_ms of the unpredict­

ability and magri1tude-Of the con~equence which 
may follow. t.he detectability of anticipated or 
Un~ntic1Pated consequences, ·a"nd the.ability to 
r:everse, adapt. or redirect the measllre. dep·end·­
·ing·on its e,ffects 

Urbanizati.on: The change of Character of la.nd. 
due to d8Velopn)ent. from rurar_.or agricultural 

to.urban 

Water Supply: Water reaching the Great Lakes. 
as a dir8ct_result of prec1pitat16n. les·s evap"ora-

:. tiOn from lanQ_ and.lake surfaces 

WaterSh_ed: T_he area' drained by.a_r1ver. or 

lake system 

Wave: An oscillatory movement in a body of 
water.whi~h r~sU-lts ·in an.alternate ris.e-·and fall' 

of the surface 

Wave. Crest: The. highest part of a wave 

Wave Direction: The direction from which a 
wave apPr?aches-

Wave PeriOd: The:time for.twci"s_ucC_ess1ve wave 

cr8sts. to pass a fix8d pci1nt. 

Weather: The meteorological condition of the 
atmosphere defined by the- measurement of the 
siX ma._irl 1Tleteorolog1ca_l elements:·air tempere1-
,fure; b·arometric pressure; w1ndyeloc1ty; humid~ 
1ty;,cloud's; and'precipitat1on 

Wetlands: Wetlands (marshes. swamps, bogs 
a·nd fens) are defined as lands where the-"Yater 
ta_ble 1s 8t. near·c;)r above the land. surfac'e_long -

enough each year to support the-format1on•of 
• hydric soils an.d to support the growth of hydro-. 
phytes. as long as other environ.mental variable~ 
are favorable .. 
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Vulnerability: Vulnerability is a concept pertain-
1_ng to a relative susceptibility of in.terests to the 
adVerse _con Sequences o·f water level fluctua- -
t16ns .. Depending on.the cho1ce·ot_ieVel o·f ~eso­

lut1on,_ the_ concept of vulnerability co.uld"perta1n 
to a spectrum of 1dent1f_icat1ons of,-interests rang­
ing from an individual. to a g-roup of interests 

('ir:du$_try) or to-some notion of ."'.society_as a 
whole .. Vulnerability would thus be dependent 
on th8 concentration of interests '1n the· Basin, 

·th'e type of activity they are engaged 1n. the 
assets they employ: 1n.cludinQ such_faCtors as· 
location and setting. design ra·nge of the build: 
1ng or .equ1prrlent. "the abil-ity of the 1rlte_rest to 

adapt. and the.like 



·Appendix 5: 

~embers of-~te~r.i,ng··-commi~ea ilnd-Pr~j~ct Ma.:.&o·•-~ant-Team 

I 
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.Members of Steering Committee 

'Canadian 

Co-:-Chairs Commissioher Robert Welch 
International Joint co'mmiss·ion 
(Effective April 1989) 

P'rojec1: 
Management 

Team Co-C::hairs 

Commissioner P-Andr8 Bissonnette 
International JOint Commission 
(April 198?~ March 1989) 

Ms Elizabeth Dowdeswell 
Regional Director General 
Conservation & Protection 
Environment_ Ca'nada 

IJCLeadStaff Dr. Murray Clamen 
lnternational-'Join,t Com·nlission 

Study Executive 
Director 

United States 

Commissioner Donald Totteri 
I nternationa I. Joi.ilt. Com mission 

Brig, Gen. Theodore Vander Els 
North Central Division Commander 

• U.S Army Corps of Engineers 
(Effective August 1987) 

Brig. Gen. Joseph Pratt 
North Central Division Commander 
U.S Army Cqrps of Engineers 
(April 1987~August 1987) 

Donald Parsons 
International Joint Commission 
(Effective February 1988) 

David LaRoche 
lnte,rn_at,io_n81 JOint c·ommission 
(April 1987~ Fe,bruary 1988) 

Kenneth Murdock 
North Central Division 
U.S. Army Corps of Engineers 
(Effective April 1988) 
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• Members of Project Management Team 

-canBldian Ullited States 

Co.-Chairs Ms. Elizabeth Dowdeswell Brig. Gen. ·Theodore Vander Els 
Regional. Dire-ctor General·. North Centra1 ·oi\/(slon C6mmahder 
Conservation & Protection U:S Army Corps of Engineers 
Environ'me-nt Canada (Effective.August 1987) 

Brig. Gen. Joseph Pratt 
North C.eflfraj D-ivision Cb,mmander 
U.S. Army Corps of Engineers 
(April1987-,-August 1987) 

Deputies Tony Wagner Bob Maclauchlin 
• inland Waters Directorate· North.Central ·Di\/ision 
Environme·nt ca·naOa U.S. Army Corps of Engineer 

FunCtional Douglas Cuthbert Phillip O'Dell 
Group1 lnlarld Waters D'irectorate- North Central Division 

Environment Canada US. Army Corps of Engineers . 
(Effective February 1989) 

Zane Goodwih . 
Nmth Central Division 

i. U.S. Army Corps of-Engineers 
(April 1987 -January l989) 

Functional Dr. Reid .Kreutz\,'Vi.Ser· Robert Roden 
Group2 Department of Geography Bureau of Water Regulation ane Zoning 

University of .Guelph Wisccinsm Department bf 
(Effective July 1988) -Natural Resources 

• .Jean Thie 
"Lands DireCtora.te 
Environment Canad8-
(April 1987 -June 1988) 

FunctionBI Dr. Barry Smit Dr. Leonard Shabman .. 
Group3 Department of Geography o·ep'artment ot'Agric·u11·ur;_al-Econon:,iCs 

University of Guelph Virginia Tech 
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Members of Project Management Team (Continued) 

Cana~ian 

Functional Alan Clarke , 
Group 4 lntern8tional ·Jo1nt Commission 

(Effective Febcuary 1988) 

Commissioner Robert Welch 
International Joint Commission 
(April 1987 -January 1988) 

FunctiOnal • Dr. Andrew Hamilton 
GrOup 5 Inter.national Joint Commission 

IJC Lead Staff Dr: Murr9y Clamen 

Stu~y Ex9cUtive 
Director· 
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Jnterriati □-nal Joint Commission·. 

,United S.tates 

David LaRoche 
International Joint Commission 
(Effective February 1988) 

Comrr'riss1oner' L. Keit_h B,ulen 
'International Joirit-Comm1ss1on 
(April 1987-January 1988) 

Dre Michael Ben-Eli 
The_ Cyb_ertec Consulting Group 

Donald Parsons 
lnte·rnat1onal Joint Commission 
(Effective February 1988) 

David LaRoche 
International Jd1nt Commission 
(April 1_987 - February 1988) 

Kenneth Murdock 
North Central Division 
US. Arm'y Corps of Engineers 
(Effective April 1988) 
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