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EXiiXDI'IvE SlMIARY 

'Jhe broad pllZpOS8 of the LJC water Ievels :Reference study is to examine the 
recun-~ prcblE!IIB posed by fluctuatin;J water levels in the Great lakes - st. 
Iawrence River Basin and to assist govennents in decidinJ what might be done 
to deal with the issue. 'ltw. zeport zepz u~s a distinct oantrillution to the 
ac:hievE5bE!IIL of that p11Zp068, by seekin:J to better umerstam the social, 
eoancmlc and political diJDensions of the issue and the mHJOin3 challeRJe to 
gcvernment:s. It fcaises en interests' ooncezns, their views of the problems 
and solutions, and hew these relate to the zesponsibilities of govemments. 
'Jhe intent is to identify the key elements of the political challeRJe to 
gcvernment:s; in particular, the zeasoos why interests petition govemments for 
action, and what gove.:11111aut .respouse, if arq, is called for. '1hese ooncezns 
and positions of interests are oc:mpared to the stated man::lates of 
gcwernmants, together with the au:rent knowlai;Je abrut fluctuatin3 water 
levels and associated ecological pz,:, esses. '1he f~ fran this approach 
provide a basis for identifyfn3 actions of govemments \lru.ch can address the 
management issues associated with fluctuatin;J water levels. 

Within the Great lakes - st. Lawrence River Basin theN are nultiple intezests 
who have made decisions to use the lakes in anticipation of receivfn3 certain 
benefits. '1he interests have been categorized into the followin;J classes: 
riparians (shoreline prq,erty owners), envirorunental groups, electric power, 
transportation, ccmnercial and industrial oaipanies, recreationists, 
CXIDl!Prr.ial fi.shil'K]', and agricultural interests, native nations, and agencies 
of governments. When interests' expectations abrut gains and costs associated 
with their use of the lakes are not met, they often petition govemments for 
action. At other times, interests may perceive that sane action by 
gcwernmants can inpzove or worsen their situation, even if they have not 
experienced oonsequences fran their decision to use the lakes. As a result, 
these interests may petition govemments to adc:pL or reject measures that will 
affect their Welfare. Goverranents be:, l!e particularly Sel'ISitized to the issue 
when interests petition for action. 

'Jhe analysis shows that the experiences, factual ~ and values of 
the interests vary greatly both aJOOnJ and within interest classes. 'Ibis 
situation makes it extremely difficult to establish a basis for evaluatin;J the 
merit of interests' petitions and the ~riateness of goverment actions. 
CXlnsequentl.y, the approach taken in this investigation has been to distill 
existin;J policy themes or gui.din:J principles of gc,1,...:11,snt, and use them to 
guide the analysis rather than to establish entirely new julgeneut on 
govemmant respalSibility. 

Investigations reveal that disoenrible and ,:, 11111 .. teroencies in policy exist 
between the govemments of the two ooont.ries. '1he policy themes pertinent to 
the water levels management issue have been identified as follows: 

o Governments seek to pzawte "infomed" decision making by interests. 

o Govezntents seek. to pzawte •zespousible" decision making by 
interests. • 



o Governments seek to assure :resiliency of interests to adapt to natural 
hazards. 

o Gavemments seek to pcawt.. the develofuenl of the eoouany, subject to 
the iDperatives of l<DJ tenn envircnnental protection 

o Governments seek to pranote, and expect to have, an "cpen" plannin,J 
pco.:w.,, givin3 nultiple interests access to decision maJtin3 prooecses. 

'lhese policy thales provide the foon::!ation for intezpretin;J the positions of 
the interests, and for isolatin3 those instances where govenment action is 
wan:antai, based upon policy. 

'lbe awroach used to intmpret the positions of interests in light of the 
policies and responsibilities of gcwenments has sooght to umerstand the 
decision pcooess interests go through, either oonsciQJSly or suboonsciQJSly, 
when dloosin3 to use the lakes and related land resoorces, and hoW' and when 
such use results in calls for governnent action. 'lhis study has identified 
four areas where petitionin3 relates directly to the established 
respa1Sibility of federal governnents. 'lhese are when the interests' position 
seems to be related to: 

o suzprise due to inadequate infcmnation, 

o lack of :resiliency to natural hazards, 

0 benefit enhancellel'rt;, 

0 oost shiftin3. 

'lbe analysis of why the interests take their positions and hoW' their oonoems 
and DDlivations relate to the policies of governnents reveals that many of the 
interests were "surprised" by sane elenent of the Great lakes system, such as 
the levels, the degree of floodin;J or erosion, or the failure of governnents 
to do sanethin,J abwt these tl:w:gs. 'lhis "surprise" is relevant to 
gcwenments because of their ocmnitnent to "infonted and i:espousible" decision 
makin3. Also a oancern to govei:ranents is lack of :resiliency by interests to 
the oosts of natural hazards, when this lack of :resiliency :reflects a failure 
in~ infonoed i.nvesbnent decisions or when it threatens an econanic 
sector or c:reates widespread hai:dship. Sane petitions by interests seem to 
seek a shi:ftin;J of oosts associated with an invesbnent to others, in 
partiauar the envii:a11Ent or the genei:al taxpayer. Ga\Tt,ument policies 
disowrage oost shi:ftin;J and seek to protect the envirament. other interests 
SIJA)(lrt measures that ~d enhance their i.nvestnents. 'lhis is sanethin,J 
goverrments might awrove of, mt not if it regiires nXldification of the 
physical system at public expense or at oost to the em,ll:au11=nt. 

Investigations famd that measures to regulate levels and flows (Type 1) 
:receive the IIKlSt attention fran interests, with suwcrt oanin3 strav;Jly f:ran 
riparian gi:oups and with qposition pJ:UlClll'ICed in envira'lllental interests. 
'lhose not seeJtin3 Type 1 measures petition for the status quo or m:>:re 
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lcx:alized respcnses. Generally, theJ:e is limited knowledge of, am little 
widespread SIJl:p:rt for measures 'Which directly restrict {Type 3) or indirectly 
influence (Type 4) the uses of lam am water. Howel7er, theJ:e does an-r to 
be general, if IJl"foo!Sed, SUIP)rt for measures enhancing infODDatim, 
partia.llarly abwt the piysical systan. 

'Die institutimal. analysis reveals that the precess for making resource use 
decisims has grown increasingly cx:mplex. Fiscal am envinnnental 
canstraints en gc,vemments aze m:>z:e pra,o.mced, am a more active piblic 
demands a place in the decisia, prooess. Despite gc,vemments' oamnitment to 
piblic involvaoent, suc:h participatim is not achieved within the current 
decisim making structures. M.x:h of the diSzjLWtl over the issue can be 
traced to the l.aw.Lent institutimal arran;iements 'Which aze not designed to 
facilitate DJtual. learning or resolutim of disp.rt:es. llu.le the governance 
setting is exl:rauely <X11plex, this <X11plexity does not an-r to be the 
prilllaLy institutimal prd::,lem, 'Which seems to lie more with the traditimal 
tedmical methods of evaluatim. 'Mry decisim making process nust z:ecx:,gnize 
the dynamic am unoertain nature of the systan am~ within its' 
<Xllplexities. Sane alternative decisim making p""OOOSses az:e available 'Which 
1illOL'k towards ccusensus building as an cq:proach to deal with conflicts inherent 
in the water levels issue am decisim making. 

Re , 1111a datims to federal gc,vemments have been organized into six broad 
categories 'Which together make up an actim program. 'Die main reocmnendations 
aze that: 

o Governments oonfin1\larticulate their policies am z:esponsibilities. 

o Gavemments detennine specific infonnatim needs abwt the Great lakes 
Basin systan am develcp awrcpriate infODDatim bases. 

o GaveLnnents establish Vehicles for, am oamnit to, the use of 
CX11111UIUcatims. 

o Gavemments make clear that new Type 1 measures aze extLemely unlikely 
to be inplemented in the foreseeab1 -a future. 

o Gavemment ccmnit awrcpriate z:esairoes to the design am develc.ptent 
of measure other than regulatory "WOLXS. 

o Gavemments establish ccntin;Jency plans for extreme events. 
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'Die Canadian an:i United states federal governments sent a Reference (AUgust 
• 1986) to the International Joint camdssion to study the recurriig prd:>lems 
posed by fluctuatin:J water levels in the Great lakes - st. Iawrenoe River 
Basin an:i tu xeport on actions which governments might take to manage the 
issue. 'Die structure establishe:i fox this study was a Project Management 
Team, c:::aiprised of five Functional Groups, dealiig with such dimensions as 
hydLology, coastal ecology an:i =, social an:i ecouanic inpacts, p.iblic 
participation, am system synthesis. 'Die products of the study are capt:uLed 
in a series of Annex reports, which 0uueSp.Ad to sane degree to the 
Functional groups, an:i a main report. 

'DuF document- iu:xn:poLates the principal products of Functional Gra.lp 3 (FG3), 
Socio-F.oonanic an:i Enviroranental Assessment. 'Die initial respousibilities of 
FG3 included develq,iig a fr.me,,iork to assist in the evaluation of courses of 
action, designing an inventoxy of measures, identifyil'g relevant interests, 
assessi.n:J socio-ecouanic an:i erwiroranental inpacts, an:i consideril'g the policy 
an:i institutional context within which decisions are made. PLeliminaxy 
investigations i.rdicated that conventional a;wroaches to assess;~ inpacts, 
developed largely for specific pxojects, were mawrq,riate for resolvil'g the 
management dilE!lllllaS associated with fluctuatil'g water levels. 'lb.is report 
ad~ a different approach, in which an urderstan:iirg of the perspectives an:i 
reSp.AISibilities of the p.iblic an:i of governments is :fUroamental. 

Governments make decisions about the laws which regulate an:i constrain 
i.rdividual behavioor an:i those which detennine the raisil'g an:i spemiig of 
revenues. 'Die management of water an:i related lam LeSOUL'08S for the Great 
lakes - st. lawrenoe River Basin requiies continuing attention to these 
governrnental xoles, as demonstrated by the issues an:i coocexns expressed un:ier 
the current water Levels Reference study. 'lhe necessity _ for joint decisions 
over the intemational waters of the Great lakes catplicates the govermnental 
decisioo challen;Je. To facilitate decisions where joint action between Canada 
an:i the United states is 'lPCE'SS'"''Y, the Bam::lary Waters Treaty of 1909 created 
the International Joint 0:mnission (IJC) an:i enpowered it with specific 
authorities fox facilitatil'g bi-national decisioo makiig on water resources. 
'Die P'JCOPSS of the IJC has been associated with early actiCl'lS that addressed 
the potential an:i merit of lake levels management, an:i the resultil'g 
illplementation of such actions. M:>re reoent IJC enpiasis has been placed upon 
water quality conceL11S. However the issues ,,i;sociated with lake levels 
cantinue to be assigned to the IJC for review. 

After the high water period of 1985-86, the Canadian an:i United states federal 
govemments requested that the IJC report to them on the problems posed to 
basin interests by fluctuatil'g lake levels an:i that it provide an assessment 
of measures which might be considered for addressil'g such problems. In this 
regard, this latest reference is part of a long tradition of bi-national 
effOLts to define a strategy for managil'g the lakes an:i human uses of the 
Basin. 
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fblever, in recent decades there have been ~ in the manner in which 
governments make resource management and investment decisions. SUch decisions 
have been q>ened up to a larger p.iblic. As 1olel.l, =iteria use::l by governments 
to characterize the nature of water resource problesns and to choose 
cq:propriate actions have been m::dified. 'lhe current decision makin;J system is 
ro,, far more CC11plex than was the case at the time of the BoundaJ:y waters 
Treaty. 'Ibis cx:q:,lexity is eviden:led in an array of resource management 
policies, J"lllllertJllS governmental institutions which have sane authority on 
lake and shoreline use, and widely expan::ied q:p:>rtunities for interests' 
aocess to and influence on decision makin;J. Today, more is requiied than an 
evaluation of hydrology, E1D3ineering, costs and ecx:11anic developnent benefits, 
SIJA)lemented by a p.iblic infonnation function, in order to establish the 
extent of the problan, the q:p:>rtunities for managing the issue, and the 
merits of specific measures. Evaluation is ro,, done as a pi:ocess of p.iblic 
(interest) interaction, which nust be SIJR)Orted by technical analysis. 

'lhe water levels issue demands a new type of management. By themselves, the 
ocnventional c:ptions of resource management (attempting to control the 
physical environment to suit hl.nnan activities) or shoreline management 
(attenpting to control hl.nnan activities to c,CX>.ilitiOdate the i:nysical 
environment) are insufficient to address the situation in the Great lakes 
Basin. .'Ibis report adepts a broader, issue management perspective, which 
focuses upon the ooncems of interested parties and relates these to the 
responsibilities of governments and the decision makin;J process. Resource 
management and shoreline management represent possible actions within this 
broader management challenge. 

In resp::inse to this new planning environment, and reflecting the nature and 
scope of the water levels issue, this report is structured to identify the 
iupedinents and prospects for inproved issue management. 'lhis involves 
establishing the context within which interested parties respc11d to chan;Jing 
conditions and interact with governments. It involves an exploration cf the 
gov...:1msnt policies and the institutions through which decisions are reached. 
It involves gaining an un:ierstanding cf how the interests view the problem and 
t,kr/ they adopt certain perspectives. 'lhis analysis leads to a synopsis cf the 
responsibilities of individuals, organizations and governments, and provides 
specific directions for government action tc help manage the water levels 
issue. 
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SEC'l'ICl'l 1 

lHlKJLOCI'ICl'I 

'lhe broad p.izpose of the LJC water Levels stu::ly is t.o assist governments in 
decidirx:, t.bat might be done about the problems associate:! with fluctuatin;J 
water levels in the Great lakes - st. Iawrence River Basin. It is readily 
awaren"t that the issue is OC11plex and 1llll ti-faoete::l. 'lhe dlallenge t.o the 
stu::ly, and hence t.o the gc,vernments of canada and the Unite:! states, is not 
slllply that water levels fluctuate or that certain individuals or busine::s= 
suffer certain oansequenoes. 'lhe issue also involves different perceptions of 
the facts, political pressures by interests, suspicions aver the decision 
process, dio&;1t"'E!ilb1t:& aver ai:prcpriate courses of actions, and vacyin;J 
ai:preciation of the q,tions open t.o goverranents. 

'lhe issuin;J of the water Levels Reference, one of several in the past decade, 
is evidence of the difficulty federal goverrunents have in addressin;J the 
issue. M.JCh of this difficulty relates t.o the catplexity of the problem, 
involvin;J as it do= a broad ~c scope, interdeperrlencies of hydrology, 
eoology and human activity, a wide range of affecte:l interests, a broad array 
of potential goverm81t responses incllXting structural, non-structural, 
administrative and le;iislative options, a mix of institutional 
responsibilities, differin;J perceptions and preferences, and changes Oller time 
in both environmental oon:iitions and political climate. 

'!his report 1.ep1. s mts a distinct contribution t.o the study of the water 
levels issue. Its aim is t.o umeistand better the sccial, econanic and 
political dimensions of the current situation and the on-goin;J dlallenge. It 
focuses on t.bat interests see as the problems and solutions, and how these 
:relate t.o the 1.espausibiliti= of governments. 'lhe intent is t.o identify the 
key elements of the political dlallenge t.o g011errunents; in particular, why it 
is that interests petition goverm81ts for action, and t.bat goverrnental 
response, if art:/, is called for. 'lhese conoems and positions of interests 
are oaipared t.o the state:! mamates of g011erranents and the current knowledge 
about fluctuatin;J levels and asscciate:l ecological p'"C'OeSs=. 'lhe fimin;Js 
fran this ~roach provide a basis for identifyin;J actions of governments 
which are possible and needed t.o ackkess the management issues asscciate:l with 
fluctuatin;J water levels. 

'lhe report is based upon inf01.111ation gathered fran numerous sources. WorJcin,J 
groups on each interest class c:onduc:ted SUI.Veys, participate:! in group 
int&views, and reviewed documents, publications and co~ by 
organizations, individuals and past studies. other iJpits t.o the 
investigation 1o1e1.e achieved throogh workshqls, reviews of policy statemmts, 
and critiques of draft sections by scientific experts and representatives of 
government agencies. 'lhe souroes of infonnation and suwortin;J dac:uments for 
this :report are CQtiined mare fully in Appendix J, and a list of individuals 
who contriblted t.o the exercise is given in Appendix 4. 

Section 2 of this :report summariz= the context within which the issue has 
develq:,ed and within which it nust be managed. '!his includes a description of 
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the piysical settirg, as it is currently understood by the scientific 
cammmity, and the s=ial, governance and decision maJtinJ settirgs. 

Section 3 supplies a classification of interests, i.hich include individuals or 
groups who use Great lakes water or locations in sane way, and who perceive 
their welfare to be influenced by water levels or policies pertainirg thereto. 
'lhe varia:is classes of interest are described alon;J with a brief note on the 
manner in i.hich they use or invest in the resources of the Basin. 

Section 4 presents a sumnary of the wide ~ of measures available to 
governments. It provides a basic description of the main types of 
measures i.hich are referred to throogha.rt: the report. 

Section 5 reviews relevant policy themes of the governments of canada and the 
United states. It highlights the ma.mates and camrl.t:Jrents of the federal 
governments with regard to the Great lakes water levels. 'lhis review sei:ves 
as a basis for cmparirg government positions with the views other interests 
hold abCAlt the roles and responsibilities of governments. 

'lhe ai:proadl taken to examining the positions of interests is given in 
Section 6. A framework is develq,ed to interpret why sane interests 
have a particular view of the issue and petition for certain actions, while 
others lcti:Jy for quite different measures or seem relatively indifferent to 
the issue. 'lhis analysis relates to interests' perceptions of piysical 
processes and government :cesp011Sibilities, and to their invesbnent decisions 
and risk-takirg behavioor. 

'lhe framework is enployed in Section 7 to interpret the position each of the 
interests has taken on the water levels issue. For each interest, a 
description is given of their concerns related to fluctuatin;J water levels, 
their stated position on the issue, and an interpretation of the interest's 
view of the prd:>lan in light of the responsibilities of governments. 

Section B aQjresses future mxiertainties regardirg future environmental 
CX>J'lditions and s=ial, eoonanic and political events. It tiler> discusses their 
lltl>lications for the water levels issue. 

'Ibis report 0011C&rt:rates on gainirg an umerstarding of the recu=in;J 
political dilemma ass=iated with dlangirg Great lakes levels, and examines 
the lltl>lications of this umerstarding upon the way governments deal with the 
issue. Section 9 describes the current institutional arrarqements and 
decision p:cc IC'E!Sses thrrugh i.hich governments inplanent policy. 'lhese 
arrargenents and p:cooesses represent the fabric within i.hich interests and 
governments interact and fran i.hich decisions emerge. 'lhis section brirgs the 
analysis full circle in that what began with a challenge to decision maJtinJ is 
oanclmed with an examination of the decision maJtinJ process and it's 
lltl>lications for actions of governments. It is clear that "actions" of 
governments in this issue go well beyond specific ''measures", and include both 
broad policies and the institutional arrangements for decision makinJ. 

'lhe significant oanclusions and recx:rnmerrlations for government action are 
presented in Olapter 10. 
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'1his report represents a departure fran oonventional approaches to the 
analysis of social and econanic aspects of resa.iroe use projects. 'lhe 
distinctive nature of the water levels issue, particularly its scx:pe and 
scale, demamed a different, b1t nooetheless systematic methodology. 'lhe 
analysis umertaken for this report yields sane ncvel and valuable insights 
into the issue, and offers sane definitive suggestions to governments for 
managirq the issue cwer the iJIIDE!di at-P. and long teon. 
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2.1 IN.IKDX!TIClf 

SB:'l'Ia{ 2 

J111111i!GDBrl'cnnEXT 

'lb identify the :i:apecliments to am prospects for inprove::1 issue manageirent, a 
series of management realities salient to the lake levels issue III.ISt be 
established. 'lhe Great I.akes are a huge am dynamic system within which there 
are a variety of i;tiysical conditions (e.g. shoreline CXlllfOS.i.t:ion; local 
bathymetcy am tq,ograply; extent am type of develc:.pnent; ran;ie am frequency 
of levels, wiros, stoms am ice extent) . 'Ihe Great I.akes - st. Iawrence 
River Basin also represents an intensively used resource, shared by a variety 
of interests. Differences aJOOn3' these interests have significant 
inplications for issue management. 'lhe numerous government organizations 
having authority within the Basin also greatly influence hc:J,T the issue is 
managed. Likewise, decision making procedures which have developed over the 
years are cnicial to the manageirent of the water levels issue. 

'Ihis section rutlines the :i:nysical, social, governance, am decision making 
factors which CXi1prise the manageirent =ntext of the Basin. Discussions of 
the :i:nysical setting serve to present the current scientific understan:ling of 
the hydrologic am e=logic attr:irutes of the Great I.akes - st. Iawrence River 
Basin which may have significant :inplication for issue manageirent. 'Ibis 
current knc:Mledge about the :i:nysical am e=logical system canes fran other 
functional groups in this Stooy, in particular FGl am FG2. It is essential 
that these current understan:lings be re=gnized before proceeding with the 
rest of this report. Irxleed, !ID.lch of what follows can only be urrlerstood by 
re=gnizing the current urrlerstaroing of the :i:nysical am e=logical systems. 
'lhe social, governance am decision making settings, described subsequently, 
help to set the stage for later disoissi,ms =ncerning the problems am 
~rtunities for more effective manageirent of the water levels issue. 

2.2 HlllSICAL SEl'l:DG 

'Ille Great I.akes am st. Iawrence River fonn the largest chain of freshwater 
reservoirs in the =rld. Consisting of lake SUperior, Michigan, Huron, Erie 
am Ontario eacn lakes drains into the next am cut to the ocean thra.lgh the 
st. I.awreooe River (see Figure c-2-1). 'lhe magnitude am dynamic nature of 
the system has inportant inplications for its use am manageirent. 

water If'YeJ F 

Functional Group 1 has c:orcluded that fluctuations of water levels, both 
seasonal am lon;;i term, are primarily a natural process, am human influence 
on these fluctuations is minimal. Human factors affecting water suwlies to 
the lakes, in the fonn of increasing oorisunptive uses, management of existing 
diversions, am lam use modifications have altered lake levels only by 
modest annmts when CXi1pared with natural conditions. Seen in this light, 
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these human effects upon the Great lakes system may be said to have generally 
insignificant influences on fluctuations in levels. 

'1he foll~ points support this CC>Jci.usion: 

o '1he effects of lam use charges on levels am flows are hard to 
quantify, but at present are estinated to be minimal. As the pcpl].ation 
of the Great Lakes - st. Lawrence River Basin increases, so too does the 
amount of umanization. '1he resultirg deforestation am layirg of 
pavement leads to in::reased runoff. '1he effects on runoff to the Great 
Lakes are difficult to quantify. Preliminacy analysis shows that 
significant charges in runoff can occur with umanization, but its net 
effect en water levels is unclear. Similar prd:>lems with estinatirg the 
influence on runoff am water SlJR)lies exist with regard to the effect of 
forest am agricultural lam use c:hanges. 

o '1he effects of shoreline structures, infill, etc., on levels am 
flows are minimal. 'lhese structures include bridge supports in the 
oonnectirg channels, dikes in the St. Clair River am various lamfills 
am other structures in the Niagara River. 'While bridge supports can 
cause small, local backwater effects, they do not significantly affect 
water levels or outflows. 'lhe same is true of lanifills am other 
structures. 'lhe largest inq:,act of these structures was foun::l. to be on 
the Niagara River, am yet it only am:>Ullted to a mininal increase in the 
level of lake Erie. 

o '1he effects of oonsunptive use on levels am flows is mininal. 'Ihe 
rates of withdrawal am oonsunptive use of water within the Great lakes -
st. Lawrence River Basin watershed are' not constant from year to year 
because of changes in pcpl].ation, manufacturin;J am other socio-economic 
factors, as well as changes in clinatic variability. latest (1985) 
estinates for oonsunptive use for the U.S. am canadian portions of the 
Basin are 3,400 cubic feet per second (cfs) am 900 cfs respectively. 
Projected U.S. oonsunptive use for the year 2000 would be in the range of 
5100-7700 cfs while that for canada would be about 1400 cfs. 'Ihese are 
minimal amounts when catpared to the natural fl= of water in the 
oonnectin;J channels. For example, the total o:xnbined maxim.mt projected 
for oonsunptive use (9100 cfs) , represents less than 4% of the average 
outfl= of the st. Iawrence River (242,000 cfs) am less than 5% of the 
average outfl= of the Niagara River (205,000 cfs). 

o '1he effect of water level regulatien (structures am plan operation on 
Lakes SUperior am Ontario 58D without discretion) on ll'Ollthly average 
levels am flows are m:xlest when catpared to the natural range that has 
oocurred. water level variations between 1900-1988 have ranged from 
about 4 feet on Lake SUperior to about 6.25 feet en Lakes Michigan-HUron 
am Erie am about 6.5 feet on lake Ontario. 'Ihese ranges have been 
mxlified, respectively, to about 3.5 feet en lake SUperior (a reduction 
of 0.5 feet) am 6 feet on lake Ontario (a reduction of 0.5 feet) due to 
regulatien of their outflows into the st. Mary's am st. Iawrence Rivers. 
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water Iellel Pe9'J1 ntim: Systm Effects 

It is clear fran the analyses of F'Gl that, in the absence of diversions into 
am cut of the Basin, oontrols to danpen fluctuations on the lakes will 
anplify fluctuations of levels am / or flows upstream am / or downstream. 
Regulaticn of the cutflows fran lakes Erie am Michigan-Huron is technically 
possible am oculd re::luoe the ran;Je of levels cn those lakes. For exanple, 
with the addition of regulation of lake Erie cutflows, the wrrent ran;Je of 
levels oculd be reduc:m, However, any regulatocy devices placed in the 
cutlets of any of the presently unregulated middle lakes will in tum, not 
only increase flow variaticn in the ClOl1J'leCtin;J channels, but will also 
increase the range of fluctuations in lake Ontario levels am increase 
variaticn in st. Iawrenoe River flows. To maintain the wrrent lake ontario 
water levels regime umer these oorw.ticns 1'IO.ll.d require extensive dlannel 
m:xlificaticns in the st. I.awrenoe River, as i.el.l as restruct:urin;J of the lake 
Ontario regulation plan. 

FJOO,i;rp 

Floodin;J, althcu:jl not in:iepenient of "static" levels, is primarily related to 
sto:cm activity. A majority of all shoreline floodin;J is caused by sto:cm 
events supe>rinposed ,m high water levels, not only by high water levels. 
Floodin;J can also ocx:ur at lOiller water levels if the sto:cm is strorg enough. 
sto:cms are the catalyst for inuroation am floodin;J events, not just levels. 
As strorg wirxls durin;J sto:cm conditions blow over the surface of a lake for 
prolOR}Ed periods, water is "pushed" in the direction of the wi.n:i, resultin;J 
in a rise in water level at that em. of the lake (sto:cm snge, or set-up). 
'1he December 2, 1985 sto:cm on lake Erie caused a1mJst an 8 foot rise in water 
level at a.tffalo, New York. '!his rise, oanbined with the acx:arpanyin;J 10-15 
foot waves that were generated, am the above average water levels that 
existed, caused extensive floodin;J along the lake Erie shoreline. Althcu:Ji 
levels were a1mJst 3 feet above the lorr;J term average at that time, nuch of 
the floodin;J 1'IO.ll.d not have ooc:,.irred had the sto:cm not ooc:,.irred. Similarly, 
in 1986, water levels on lake Erie went higher than those recorded in 1985, 
yet there was vecy little shoreline floodirr;J durirr;J the year, because severe 
sto:cm activity did not ocx:ur. 

Water level regulation can, therefore, have limited effect in preventin;J 
sto:cm imuoed floodin;J. To illustrate the point, despite the presence of 
control structures on lake ontario am lake Superior, these lakes still suffer 
floodin;J alcn;J their shorelines durin;J sto:cm activity. 

ShnrR]j.,.,.'Ap. ion @:csim} 

'1he analyses of FG2 have dencnstrated that, long term shoreline recession 
(erosicn) is lazgely in:iepen:lent of lake level fluctuations. 'lhe shores of 
the Great lakes are geologically vecy YCJUrr;J am still w'Xiergoin;J substantial 
dlan;Je. For many shore types, erosicn of the nearshore profile am shoreline 
bluffs is an :urportant factor in this charge. Regardless of the water level, 
the nearshore profile is exposed to wave action. 'lhe total wave energy actin;J 
an the profile is depen:ient on the wave climate, but is irrleperrlent: of the 
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water level. 'Ibis action causes downward erosion of the profile. A decline 
in levels initially results in lakeward movement of the area of active 
erosion. As the erosion of the profile, ocntinues aver time, the water depth 
over any given point in the profile increases, allCJ!r{ing progressively larger 
waves to approach the shore am causing a recession of the profile in a 
lan::lward direction. 'Ibis process brings the area of erosion back to the 
beach/bluff, thereby resumirg the process of shoreline recession. 

A ctian;ie in water levels regime will un:ioobtedl.y have an initial effect on the 
profile erosion rates. A rise in water levels will lead to an initial 
increase in erosion rates am a decrease in levels will lead to an initial 
decrease in erosion rates. However, the profiles will gradually re-adjust am 
equilibrium rates of erosion will be restored. In fact, the m:ist active 
erosion areas nay adjust the fastest to water level ctian;ies, with recession 
rates returning relatively quickly to the lon;J term average. In those limited 
areas where nearshore erosion exp: ses bedrock or m:>re resistant stratigraphy 
ha.ever, a lowering of water levels may reduce lon;J term shore recession 
rates. In m:ist areas, however, lon;J term erosion is largely independent of 
fluctuations, am controls on water levels would have little effect on the 
lon;J term pattern of shoreline erosion am deposition. 

Cl jmat-ic Pl.o cs and Predjgtabil.ity 

'lhe CUl'llll.ative climatic processes (precipitation, evaporation, etc.) are the 
main detenninants of fluctuations in levels (See Figure C-2-2). 'lhese 
pi:coesses are essentially ilrpossible to predict well in advance. For exanple, 
it was not known in the mid 1960s that wetter than average precipitation 
conditions 'liQJJ.d prevail aver the Great Lakes Basin through the next two 
decades. Similarly in 1986, it was not known that a drought 'liQJJ.d ocx::ur in 
1987-1988. As a result, it is exceedingly difficult to predict specific 
levels am flows beyon:1 a period of a f- months. 

'lhe reaction time of the Great Lakes - st. I.awrenoe River system to these 
climatic variations is hard to predict as well. For exanple, it took a number 
of years for the above average precipitation recorded fran the late 1960's to 
1985 to be reflected in the water levels of the Great Lakes (water level 
records were set in 1986). On the other hand, after gavermnent e>!pE!Ctations 
that it 'liQJJ.d take several years for the lakes to return to average levels, 
the lakes dtc:we:I o1ignificantly (back to near average conditions) in a period 
of less than two years in response to seasonal drought conditions that 
ocx::urred in 1987 am 1988. It is thus virtually ilrpossible to manage levels 
an:l flows flawlessly. 'Ibis 'liQJJ.d require predictions of conditions aver a 
Jlllc::h laqer time period than is possible. Given the natural variations that 
can ocx::ur am the reaction time of the system, this predictive capability will 
likely never exist for the total system. 'lhe problem is perhaps m:>re 
tractable, wt is still difficult, for managing levels at a single lake 
without consideration of "upstream" or "doimstream" =nsequenoes. For the 
system as a whole, these realities of climatic variability am , 
unpi:edictability severely limit the ability to achieve precise levels targets 
through regulation. 
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'lhe JlistgrjreJ 9ee • ft d; Pr:fd1'1tftb;lity or Pr:!:t@b;1ity 

'1bere is a distin::tion between ptl'Qictµp specific levels at any future date 
an:l estimatin;J tll" rn:rtebility that a specific level will occur. Consider 
the typical weather forecast. In that forecast an analysis of the historical 
record of meteorological con:litions is corducted an:l oattJar1!e1 with existin;J 
con:litions in order to make a statement about the likelihood it will rain on 
the given day. 'lhus a ''Prediction" is made of a probability of a set of 
aitcanes (rain or no rain) . SUch probabilistic pre::liction might be developed 
for different lake levels. However, of even m,re inp::,rtance f= lon; tenn 
investment plcll'lllin;J is the estimation of the probability distrib.ition of 
levels over tiJDe. With such a distrib.ition in hand the de;ree of risk for 
makin;J a decision to capture the services (e.g. build a cottage or a power 
plant) of the lakes is m:>re readily o:::uprt.ed. In this type of ''pre::liction" 
there is no certainty of specific levels a<1er time, !n;ever there can be 
increased understan:lirg about the possible distrib.ition of levels an:l their 
likelihood. 

Another problem with regards to pre::lictability is the fact that the majority 
of pre::lictions made by scientists, engineers, hydrologists, etc., make use of 
"average" data. For exanple, the Monthly Water level Bulletin prcxluced by 
Environment Canada, reports ll'Ol'lthl.y water level data, an:l uses these to make 
pre::lictions of future water levels. In reality, it is quite OCll1llal that the 
problematic water level events (i.e. those that cause severe illpacts) are of a 
very short dw:ation, an:l in sane cases can be considered "instantaneous". 
'Ibis type of event will not be captured in data or pre::lictions of average 
con:litions. For exanple, the December 2, 1985 stonn on Lake Erie caused the 
water level at Buffalo to be awroximately 11 feet higher than the lon; tenn 
"average". 'lhe Deoentler 1985 nonthly level is recorded as only about 3 feet 
above the lon; tenn "average", so this short tenn sto:cm-related local level 
"escapes" the data. 'lhus, pre::lictin;J problematic events is nearly 
inp::,ssible, as these short tenn events get lost when usin;J "average" data in 
pre::lictive equations. 

Of aiurse, we do not know how representative the 20th Century record of levels 
(the recorded distrib.ition) (See Figure C-2-3) is of the actual distribution 
of levels, which may irci.ude a wider range of levels an:l flCMS an:l different 
frequerx:ies. Certainly there is a probability that levels higher than 1985-
186 an:l lower than 1964 cculd occur. As a result, it is possible that even 
without climate dlarge, levels a<1er the next 50 years may differ fran the 
past. If climate dlarge occurs, it may shift the ....tiole probability 
distrib.ition in un:letennined ways. 

Met]m:! Habit;at 

'lhe report of :ro2 shows that coastal wetlands are a critical element of the 
ecosystem. 'lhey serve as :iJq;)ortant habitat for fish, waterfowl an:l other 
wildlife, providin;J a major source of focd an:l energy to adjacent lan:l and 
water areas. Wetlands buffer the effects of lan:l based activity on water 
quality, an:l in sane cases, may protect the shoreline fran erosion an:l 
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recession. ~le water level fluctuations are i.np,rtant to terrestrial arxi 
aquatic habitats, 'Wet.lams are especially dependent on both seasonal arxi lon;i 
tei:m water level dlarges to maintain their productivity, diversity arxi 
resiliency. ~e extremely high water levels can have sane short tei:m 
adverse effects on 'Wetian:ls, even these conditions are needed t'fller the lon;ier 
tei:m to periodically renew the plant arxi animal oammmi.ties within them. 

!(piat-ic Habitat 

'lhe analysis of FG2 also izxlicates that fluctuations in water levels are 
generally beneficial to the aquatic eoosystem because they prarote biological 
arxi habitat diversity arxi enhance productivity. Within the rarge of 
historical low arxi high water levels in the Great lakes - st. Iawrenoe River 
system, evidence suggests that the aquatic eoosystem is =re sensitive to 
extreme low, in oaiparison with extreme high levels. However, available 
evidence izxlicates that the aquatic eoosystem in the Great lakes has exhibite;:J. 
considerable resiliency arxi adaptability to water level changes arxi 
fluctuations. Within the aquatic medium, nd:lile organisms are able to shift 
their horizontal arxi vertical distribution in response to water level changes. 

2. 3 'lHE SCX!IlrECDDUC SE!l.'l:lk, 

'lhe Great lakes - st. Iawrenoe River Basin is utilized by a myriad of 
interests, all havin3' sane stake in the fluctuatin3' water levels issue. '!his 
fUrther oarplicates the decision making process 'Whidl is already constrained 
by the J,ilysical features of the Great lakes - st. Iawrenoe system. 

'lhe Great lakes - st. Iawrenoe River system provides a navigable watel:way, 
water for consunption arxi transportation aooess to irrlustcy, a power source 
for electricity, a recreational resoorce arxi habitat for several hundred 
species of bird, fish arxi reptile alon:J with an assorbnent of other wildlife. 
'lhe system• s drainage basin is hane for sane 12 million canadians arxi 32 
million Americans. Sate of the world's lazgest concentration of Wustrial 
capacity are locate;:J. in the region. Nearly 25 percent of the total canadian 
agricultural production arxi 7 percent of the American production are locate;:1 
in the Basin. 

'!here are many izxlividuals, groups, finis arxi agencies, both within arxi 
outside the Basin, who realize sane benefit fran location on the shoreline of 
the Great lakes - st. Iawrenoe River arxi fran use of the system's waters. 
'lhese izxlividuals arxi groups oaiprise a variety of interests who not only 
invest in arxi benefit fran the resoorce b.Jt who are also sensitive in various 
degL cs .. o fluctuatin3' water levels arxi other physical arxi biological 
pi:ooe::ses. 'lhese interests consider location benefits in relation to 
location costs arxi, based on their own decision criteria, make investments to 
secure desired seLVices arxi benefits fran the lakes arxi channels. 

'lherefore, within the Great lakes Basin there are multiple interests who have 
made decisions to use the lakes in anticipation of receivin3' benefits fran 
that decision. When interests expectation for gains fran the use of the lakes 
are not met, they often petition governments for action. At other times the 
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interests may perceive that sane action by governments can inprove or worsen 
their situation, even if they have not ~ienoed consequences frail their 
decision to use the lakes. As a result these interests may petition 
~ to adept or reject measures that will affect their welfare. 

For this study, interests are defined as those in:lividuals or groups whose 
welfare is affected by use of the Great lakes - st. Iawrence River, and have 
or could in the future, take political action to petition governments to take 
action (even if that action is to do nothin;J). Interests may be grooped into 
a J'll.1lli:>er of classes inclu:iin;J: riparians (shoreline prq>erty CMnerS) , 
envircnmental., electric power, transportation, oamrne:r-r.ial/in:iustrial, 
recreation, o:mnercial fishirq, agriallture, native jurisdictions and 
~. all of which use the lakes for vazyirq reasons. 'Ibis 
classification will be diso1ssed in more detail in subsequent sections of this 
report. 

Similar to natural processes, social stJ:uctures and concems are dynamic 
rrooesses ffllich oonfoon:l prediction. 'lhe types of human activities currently 
found in the Basin are not static, but may alter dramatically aver future 
decades. 'lhe future pattern of eoouanic activity is uncertain, but it is 
clear that the ways in which the lakes and channels are used can chan;Je 
:fun:lamentally in response to technological, social and econanic developnent. 

Social and econanic activities un:lertaken by the interests are influenced by 
many nr:>re factors than fluctuatirq water levels. All of the interests are 
greatly affected by developnents in technology, OC1t1110dity deman:ls, energy 
availability and price, settlement treoos, and so on. Fllrthenoore, the social 
and econanic systerrs within which the interest operate exten:l far beyond the 
Great lakes Basin, hence developnents elsewhere can have significant 
ramifications for interests arourxi the lakes. 'lhus, interests' conoems t:Ner 
water levels vazy not only with physical conditions, but also with other 
developnents in technology, econc:my and the political envirorunent. 

2 .4 'DIE <DYERlWICE SEl'l'DI; 

'1he Great lakes - st. Iawrenoe River system is a shared, lllllti-pu:pose 
resource intensively used and managed at every level of govenunent fran the 
local to international arena. Within the Basin there are eight states and two 
canaclian provinces all havirq sane degree of vested interest in the shoreline. 
Well aver a dozen federal agencies - U.S. and canadian - have a mandated 
interest in the Basin resouroes (Donahue, 1989). Fllrthenoore, the shoreline 
is scattered with lllllU.cipalities and townships, ooonties and districts, 
regional and local agencies, all havirq sane authority, mandate or 
jurisdiction associated with Great Lake water levels. Similar levels of 
govenunent vazy greatly in size of pcp.ll.ation, geograpiic area, and the length 
of shoreline their 1:x:A.ll'xlaries encarpass. consequently, they do not have equal 
resouroes upon which to draw, and the level and intensity of the issue of 
fluctuatirq water levels may vazy greatly between and within governments. 

'1he decision aoo.it wat, if anything, will be done aoo.it fluctuatirq lake 
levels, begins frail a base of current policies and progran& at various levels 
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of govemment. In effect, these current policies an:i programs represent the 
current ''position" of gc,vemments reganlin;J fluctuatin;J water levels an:i 
measures for ad:b: ss~n; the issue. '1hese define the nature an:i so::pe of 
gc,vemments' :responsibilities. A =itical aspect of policy makin;J is that it 
is dynamic. Government positions can be modified by new info:rmation an:i in 
respCllS8 to the petiticnin;J by interests, J:ut 111:lSt typically, policy can be 
c::tiaracterized by inertia an:i only inc:remental dlan;Je, quite often evolvin;J 
withalt any fo:rmal statement. 

'!he success of any policy depen::ls on gc,vemments ability to achieve its goals. 
'Brus, if policies are viewed as an cutp.1t of govemments, the o:rganizational 
(or institutional) arran;ements that shape, inte:rpret, an:i administer sudl 
policies beo l'P a critical dete:rminant of those policies' inpact an:i 
effectiveness. "Institutions can dete:rmine the success 'll:' failure of a given 
policy, an:i even the very existence of that policy'' (Donahue, 1987). '!he 
institutional settin;J within the Basin is very OC11Plex. 'lhere are literally 
thoosan::ls of o:rganizational authorities an:i procedures inte:rwoven within the 
Basin, all srq:poeedJy representin;J the public inte:rest. Arran;Jenents between 
levels of gov .. 1.1u1ent are matdled by nlll.ti-rmit ag:reenents between bodies at 
the same level of govemnent. In addition, private nooprofit o:rganizations, 
coalitions of business o:rganizations an:i international oo:rporations all 
attenpt to influence responses to the issue of fluctuatin;J lake levels. 'lhere 
may be sane ~ion, therefore, as to 'Whether the ai;propriate ll'PChanisms for 
the :i.:nplenentation of policies are in place. 

2. 5 'DIE JB'!TSI(H MillCDG SEI'l'.lllti 

It is within the policy an:i institutional context ootlined above that 
decisions are made in the Basin. However, there awears to be widespread 
dissatisfaction with several features of current decision makin;J practices. 
'Ibis can be partly attrib.lted to the growin;J OC11plexity of decision makin;J 
processes, both within an:i mtside the realm of govemnents. 

'!he decision process requires identifyin;J the actions which govenments might 
take, provi.cliJl3 sane evaluation of those actions on which to base a decision, 
an:i then :i.:nplenentin;J those chosen. Different interests have different 
preferences for actions or measures. Different levels an:i agencies of 
govemments also have different views on which types of measures are 
ai:Pl:'0priate. Kno!orledge of what measures are available, an:i what they do, is 
inxllplete an:i uneven. In addition, the decision makin;J arran;ements seem to 
c:perate in such a manner that stated policies of govemnent, such as infomin;J 
stakeholders, are not adfq1ately bein;J achieved. 

In the U.S. an:i canada, the respaisibility for water resooroe managenent is 
ent::rusted to a veritable galaxy of public an:i private decision makers. Given 
this situation, it is not urm,non for conflicts to arise over uses an:i ,mat 
shcw.d be done to deal with the water levels issue. It is equally unusual to 
find effective medlani.sms an:i decision makin;J =iteria for the resolution of 
disagi eeneuts. Greater public sensitivity to potential enviromental, social 
an:i health risks, develop1e11ts in tedlnology an:i info:rmation, an:i the media 
explosion have all oontrib.lted to t.:rememoosly intensified differences between 
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natural resouroe users. As 1'1ell, different levels of governments have becaue 
increasin;Jly interdepen:1ent (e.g. via-cost sharin;J, ~front financin;J), an:l 
have experienced a redlYlE!d ability to nnilaterally make decisions, increasin;J 
the need for intergovenunental exx>rclination an:l thus the potential for 
intel:gc,,renml conflict. 

In this increasin;Jly cxmplex decision making settirg, a sinple benefit cost 
ratio as a basis for making decisions is no lc::n;Jer adequate. Past LJC water 
level studies have been criticized for the use of a rather "narrcM view'' of 
eocuanics (B/C ratio) as the bottan line for reocmnen:lation on measures. 
'lhexe have been criticisms for ignorin;J a rarge of other criteria incluclin;J 
social, health, security an:l others. '1he eoonanic analyses in sane past 
reports have been criticized for mt :i:ecx:,gnizin;J or blil~ into the 
solutions the possibility amjor cost of remedial. or cx:mpensato:i:y measures to 
offset losses. Environmental interests have cxmplained that they have never 
been adequately represented, an:l that natural resouroe criteria have mt been 
inclu:ied in evaluations. Consequently, environmental interests argue that 
habitat needs an:l i.npacts have mt been fully considered in the decision 
making process. An overr~ conoem of past studies has also been the lack 
of plblic involvement (Clamen, 1988). 

'lhe oonoerns expressed above over past eoonanic analyses, environmental 
assessments, lack of plblic involvement, an:l external judgements indicate a 
few of the p:t:Oblems associated with past decision making regardin;J the Great 
lakes' water levels issue. '1here is great conoem over the traditional • 
technical ''black box'' methods of evaluation an:l there is considerable argument 
over whether it is preferable to "manage the levels" or ''manage the people". 
'lhexe is clearly both a desire an:l a need fran interests an:l governments for 
an i.nproved decision making process, an:l an inproved capacity to manage the 
issue over the lcn;J tenn. 'lhis has basic inplications for the way this report 
has been st:t:Uctured. 

2.6 JMPLIC'AT.[QIS FCR '.IRIS REE<RI' 

For interests an:l agencies of government involved in the water levels issue a 
key conoem relates to what might be done to alleviate the adverse 
oonsequenoes brooght ~ by fluctuatin;J levels. 'lhe question IIUlSt be raised 
as to what is to be considered an adverse oonsequence. For exanple, should an 
erodinJ shoreline be considered an adverse oonsequence even if it oontri.butes 
to the aoc::retion of a beach elsewhere alon;r the shore? Shcw.d the inun::lation 
of a lowlan:l that floods residences, rut also flushes a wet.lam, be considered 
adverse or beneficial? Is the exposure of rocks a negative effect an:l the 
exposure of a .beach a beneficial one? What may be adverse or detrimental for 
one interest, 1f11!1Y be beneficial for another. 'lhe tenn "adverse oonsequenoe" 
is subject to varied inte:t:pretation an:l its use en;en:lers confusion. 'lhe use 
of the tenn also invites the inportant question "adverse for whan?" To say 
that I' measure will or will mt alleviate adverse oonsequenoes recpires that 
the technical capabilities of the measure be assessed, rut also that an 
external jul;;EHent be made ~ the 1'1elfare of the interest. 'llllls, 
evaluation of this type, which recpires determinirg the existence of adverse 
on;equenoes by measurin;J them against sane external stamard is mt only 
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diffia.llt to achieve, rut also may not be helpful in resolvin;J the water 
levels issue. 

An altemative for this study is not to question whether there are adverse 
oonsequences or not, rut rather to identify the interests who peroeive their 
welfare is affected by lake levels or measures, and to understand the 
positions they take regardin;J the respousibility of govemment to "do 
saneth.in;J". In taJcin;J positions, interests have different views of the 
policies of goven-ment whi.dl circunscribe the soc:pe of govei:rnnent action. A 
central dlall~ for this study is to fim cut what responsibilities 
goven-ments assune, why certain interests petition governments for specific 
types of action, and how these concerns relate to the policies of government. 
'lhis should provide a basis for identifyin;J differerx:ies in understandin;J aboot 
responsibilities and i;nysical pL• c ses, and differerx:ies in values and 
philosqhles. '11le awroacti is inten:led to highlight qp>rb.mities for 
resolvin;J or reducin;J these disagreements and for enhancin;J the effective 
management of the water levels issue. 

C-18 



Sl!X:TIClf 3 

'DIE i.N'WIS 

Fluc:tuatin; lake levels beo •oe an issue for govemments when individuals 
perceive that their 'Welfare is or will be affected by lake level conditions, 
and seek gc,vei:nnent actiCX1. on:rently, there are millions of Canadians and 
Americans who use and relate to the lakes in sane way. 'kiy identifiable group 
or individual who perceives their 'Welfare to be influen:ied by lake levels, or 
by policies and measures to aclc1ress lake level fluctuations is defined as an 
interest. 

'D1ere are many different individuals and groups both within and o.itside the 
Basin, who see thenselves bein; affected by fluc:tuatin; lake levels. In this 
study, interests are limited to those groups which are represented in sane 
way, and who have taken or oould take political action to influence the choice 
of measures ~ lake levels. For the purpose of this study, interests 
have been categorized into 10 broad classes, based upon their use of the 
lakes. 

'!he classification of interests is derived by groupfn; the activities which 
use similar services and which have similar sensitivities to lake levels and 
to measures addl:essin; lake levels. '!he derived classification seeks to 
identify distinctive, significant, identifiable, relatively hawgeneous, 
policy-relevant interests. Activities or interest groups in each class share 
sane hp:>rtant dlaracteristics, such as the lake services they use, their 
sensitivities to lake levels and measures, and their institutional 
mganizatiCXl. 

'!he uses of the lakes and their associated resources :cepi: csent services whidl 
are enployed in diffe:cent ways by the interests. '!he services include habitat 
for fish and wildlife pq:w.ations, a medium for transportation, a gocrl for 
human CXll'lSUllpti.CX1, a coolant, a consumable product for in:lustrial and 
OC1111leJ"'r.ial purposes, a medium for :receivin; wastes, a source of power, and 
services associated with shoreline location and access for aesthetic and 
rec:ceational activity. 

AlthCA.lgh a 10-Class system is used, there is often CCX1Siderable variability 
within classes and distinct sub-classes may exist. Furthennore, sane 
individuals may fall into more than CX1P interest class. 

o Riparian: Riparian is a tenn which means relatin; to or livin; on the 
banks of a river, lake or any other water body. o:insequently, 
riparian can refer to alJllost all interest groups usin; and relatin; 
to the lakes. In this study, riparians refer specifically to 
individuals who own residences (either seasonal or pe:cmanent) on 
the shoreline (excludmJ fanners and Native jurisdictions). 'lhis 
group is also referred to as residential shoreline owners. 

o EmriJ:amental :rnt:e:cests: 'lhis interest :receives a service fran the 
kncMledge that particular Great lakes ecx,systems exist. '!he class 
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is represented prilllarily by naturalist and oonsezvation groups, as 
'Well as gc,vemment agencies with a man::late for presezvin;J the 
envirornnent. 

o Electric R:Jwer: Fower interests can be foor:d throughout the Basin, and 
include cxmpanies involved in all forms of electrical generation 
that depe!xl on water as an integral part of the power production 
Pl-™• 'ltrus, the interest includes coal and nuclear power plants, 
as 'Well as hydro electric plants which use the levels and flows as a 
source of potential enei:gy. 

o Transportat.ial: 'lhe transportation interest consists of two major sub
classes: 1) ocean goin;J and lake carrier shii:pin;J cxmpanies, often 
represented by shii:pin;J associations, and 2) ports, often 
represented by port associations. Associated with the lake 
transportation interests are other organizations within the regional 
transportation infrastructure, includin;J truck and rail enterprises. 

o Q:mnerci.a]_ ani DD.Jst:ria.l: 'lhis interest class includes ccmnercial and 
industrial enterprises located on the shoreline. 'lhese interests 
consist of number of diverse businesses and industries which use the 
lakes in a variety of ways. In:iustrial interests use Great lakes 
services as an input into a production process (e.g. water supply, 
waste disposal) and indirectly for m:,venent of production inputs and 
final products. Canmercial interests mainly sell access to the lakes 
and provide services to lake users. Marinas, hotels, resorts, and 
restaurants are exanples of cx:mnercial interests. 

o aecreaticn: 'lhis interest includes in::lividuals, sane of whom are 
represented by specialized associations, who use the lakes and 
shoreline for recreational activities, but do not = shoreline 
property. Recreationists depem on the services aroor:d the lake 
(e.g. p.iblic beaches, -wetlands, marinas and other boatin;J 
facilities) to serve their needs. Sane of the major recreational 
activities in the Basin include boatin;J, sports fishin;J, h1mtin;J, 
bird watchi.rg, canpin;J, swlllllin;J, wWsurfin;J, hiking, picnickin;J 
and scenic drives alon;J the shoreline. 

o Q:mnerci.a]_ FishinJ: o::mnercial fishin;J interests use the Great lakes 
habitat and shore access services to earn i.ncane and sustain a 
lifestyle f:ran the catchi.rg, processin;J and sale of fish prcxiucts. 

o Agriadtme: 'lhis interest benefits fran the services of shore location, 
namely soil fertility and JOOderate climate. 'lhis interest class 
includes in:lividuals involved in fanning and agricultural 
production. 

o Native Natiais: 'lhis interest includes Native pop.ilations whose 
reservations are located on the shores of the Great lakes - st. 
Iawrerx:,e River. 'lhe benefits derived fran shoreline location by 
Native pec:ples include subsistence, habitat, residential and 
oamnercial location, aesthetics, recreation and cultural heritage. 

c-20 



o Ga\lmnlEnts: 'lhis interest include all levels of government: local, 
regional, state, provincial aro. federal, whose p.lblic properties aro. 
infrastnJctures are or may be affected by fluctuatirg lake levels 
or measures. 
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~(If 4 

IIFASIIRl!S 

4.1 CUISSIFIC'AT.lClf AND Tl!B!S OF MFASCJR&S 

A measure has been defined as any method, p1an or strategy initiated by a 
leve1(s) of governrnent to address the issue of lake level fluctuations, 
whether actual or potential, tried or untried, in isolation or in oanbination, 
an::l includfn3' the decision to do not:hin;J. For this study ''measures" do not 
include ~ in policies or institutions which certainly represent options 
to govemments, bJt which are addressed elsewhere in this report. Measures 
may be defined by three elements. '!he first element is the specific type of 
action intended to affect the lan::l an::l water resooroe an:ljor the human use of 
the lan::l an::l water resooroe. '!he seoon:i element is the manner in which the 
socio-eoouanic cost burden for an action is distriblted (i.e. who pays?). An:l 
the third element refers to the inplementirg authority (i.e. who is 
responsible for executirg an::l enforcirg the action?) . 

'!here are five broad types of actions which governments could take to address 
the fluctuatirg water levels issue on the Great lakes. 'lhe types are 
differentiated aoooi::din;J to actions an::l responsibilities of governments, not 
on how the actions may be manifest on the water or lan::l resources or their 
human use. A sixth category considers oanbinations of any of these five 
types. 

Type 1: ReauI.at1m "Di Diversions 

Direct government expen:liture in er¥Jineerirg medlanisms which can alter Great 
lake water suwlies, water levels an::l flows. 

'lhese are actions governments could take to modify water level fluctuations on 
the Great lakes. For exa11ple, chan;Jes could be made in the operation of 
regulation structures on lakes Ontario an::l SUperior, or new regulation 
structures oould be 1:R.lilt for the unregulated lakes. Existirg diversions into 
an::l CAlt of the Great lakes Basin oould be operated to change lake level 
conditions. In addition, new diversions oould be constructed to brirg m:>re 
water into, or CAlt of, the Great lakes - st. Iawrence River Basin. 

Direct governrnent investment to modify effects of water an::l coastal processes 
on looal lan::l an::l water use, bJt where the action does not influence levels 
an::l flows. 

'1his would include p.!blic fun::lirg of methcxls that would help interests better 
adapt to or be protected fran water leve1 chan;Jes, floodirg an::l natural shore 
processes (e.g. ercsion). Exanples of these kin::ls of methcxls oould include: 
OOllStzuction of major shore protection 1ol0rks for stretches of shoreline; 
acquisition of, or relocation of structures CAlt of, severely threatened hazard 
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lam; flood proofin;J of bull~ in flood hazard zones; dredgin;J; am 
ret:rofittirg of hartlour structures (docks, piers, etc.). 

Time 3: pjmt;t 11w4iM:im; at land am Weter Pee 

.l\c:tions whereby governments regulate am restrict hew the plblic uses the lam 
am water of the Great Lakes Basin. 

'lbese gavennent actions include regulations to restrict human use of the 
water in the lakes am dlannel.s, am the lam surrcun::lin;J them. Regulations 
oould OtNer such thin;is as the anomt am types of construction that takes 
place in areas prone to floodin;J am erosion; ship navigation procedures; 
water oonseIVation pxo;,xans; set back am zonin;J requirements; etc. 

Type 4: P,n;p to JmjJ"QQtly Tnfltff!Q@ Pee 

Public prograns am policies to provide infonnation am alter financial 
incentives which are inten:ied to imirectly influence the ways in which 
interests make decisions about the use of the lam am water. 

'Ibis type of action oanprises measures to alert shoreline interests to the 
risk that is inherent in their individual decisions about lam or water use, 
or to provide enoooragement or diso:Juragement to certain shoreline or water 
uses. 'lbese programs are designed, not to prah.iliit a certain lam or water 
use, as do Restrictions (Type 3), but instead, make more tangible the risks 
associated with an individual •s decision. 'lbese indirect methods can include 
expenditure policies by gaverranents, tax p:rogzams or oamm.mication pzogzans 
(e.g. subsidies for protective works or water oonseIVation devices; disaster 
aid; insurance prograns; tax CLedits for flood protection; hazard mawin;J am 
infonnation am education pzogzans). 

Type 5; IPt-f getpy p M 1"'58 

.l\c:tions by governments to emergency situations. 'lhese are short tenn measures 
to easE> immedia+--a problems. 

'lbese actions 'WtW.d l:le taken durin;J tillles of severe stozns or extremely high 
or extremely low water levels, so that either the consequences of these 
extreme events oould l:le reduced (e.g. advance wamirg, san:lbaggin;J am dikin;J 
protection durin;J high levels), or the actual water levels oould l:le altered 
(e.g. adjuSbuent of existin;J diversions or control structures) • 

Type 6: Q;pmY!'¢j,m 

Two or more of the above types of actions OCl!lbined. 

C-23 



4.2 1H> IMl'UJHUS 'DIE MEASaRE? 

G§Mal. 

Facb level of gcvernment has laws, regulatiOl'IS, taxation and fiscal spending 
powers unique to itself. 'Ihese powers dictate the amount of authority and 
resouroes various governments are capable of applyirq to measures. In the 
case of the ~t takes - st. Iawrenoe River, the water management issue 
c::rcsses an intemational .l::om:lazy lohicb further ccnplicates the g.iestion of 
who should and can take the actions. '1he measures cxmsidered in this report, 
and in the CIITeI'al.l LJC Reference, are those lohicb rely upon initiation and 
leadership fran governments, altha.lgh sane actiOl'IS could be taken by 
individuals or groups of individuals. '1his brief section will not atterrpt to 
address the ~on of inplementation by actual application to individual 
measures, blt will attenpt to point a.tt the ran;ie of possibilities lohich nrust 
be explored in det:eDninirq who wcw.d take the actiOl'IS. 

IDl?]flff'tim Aut;h:;ritjp VS, TYPes Of "7QSIJJ'"f§ 

J::lepeniirq on thP measure, authority to inplement may rest with the Federal 
level, the statejProvincial level, aro,/or the local level, lohicb may include 
counties, cities, towns, and regiOl'IS. In addition to those inplementirq 
authorities, there is at least one international body, the International 
Joint 0:Jmrnission, and other inter-state and inter-PrcVincial organizations 
with sane role in measures inplementation. 

To umertake actiOl'IS, governments need two inp:>rtant thirqs: authority and 
resouroes. '1he way a gcvernment arrives at their decision may be dictated by 
an action's scq,e, location, cost, or it's institutional requirements. '1he 
followin;J table shows, in general, what levels of government might, wner 
cunent authority, be able to initiate the types of measures described above. 

Table C-4-1 - revels of GQVemnent to Inplement Actions 

Action revel§ of Government 
Fed. Fed. 

U.S.A. Canada state/Provincial I.('rft] IMµnicipal LJC 

Type 1 X X X 

Type 2 X X X X 
Type 3 X X X 
Type 4 X X X X X 
Type 5 X X X X X 

TYDe 2 X X X X ~ 

several levels of goverment often cooperate to inplement actions. one 
exanple is the National Flood Insurance Program in the U.S. '1his program is 
funded and set up at the federal level, the states may help coordinate the 
fil.OJLam, and the local governments are responsible for enforcirq flood plain 
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regulations. Siru.larly in canada, provinces have principal authority c,,;er 
shoreline management, sane of which is delegated to llllnicipal level 
organizations. Another exanple deals with the case of emergency actions, 
whereby the federal governments might request the International Joint 
Ccmnission to regulate Lakes SUperior an:1 Ontario to provide all possible 
relief to those interests affected by extreme high = low levels an:1 flows. 

Although there is need an:1 an q:p:,rbmity for enhanced ocq:,eration amon;J 
various levels of govennnent in the ilrplementaticn of measures, for DDSt types 
there is generally a poor track record in coordinated illplementation an:1 
enforcement of certain types of actions. one exanple is the inconsistency 
with which many of the=- structural, shoreline management techniques (Types 
2, 3, 4) have been illplemented an:1 enforced in the past. 

4 .3 MD PAYS FtR mE MFA&lRES? 

Qlsts :rnvolved With '1hr Mp7mes 

An inp:)rtant attriblte, often the key feature, of a measure is who pays. 'Ihis 
oost distribltion may be classified into two types of oosts: 

o Fiscal or government oosts, which are expen:litures 
governments nust assume; 

o Associated oosts, which are cash ootlays by affected 
interests in response to a particular action. 

0 Fiscal Or GaveJ:nnent Cbsts 

'lhere are three oosts that gc,,;ernments JruSt assume when ilrplementin;J 
any action. 'lhe first is the initial or capital oost of 
ilrplementation. 'lhe seoon:i is the oost associated with operation 
an:1 maintenance of an action. 'lhe third is a ~tory oost. 
Often governments provide ~tion to mitigate negative ilrpacts 
caused by an action which altered the pre-project envirorunental 
state. SUd!. ~tion may be in the fonn of 11l0l'ley paid to those 
affected by an action, or it may involve creatin;J similar conditions 
at a different locaticn to mitigate effects of the action. 

0 Associated Cbsts 

A goverment action may have oosts that are associated with the 
action, but are not part of the government fiscal oosts. 'lhere are 
two types of associated oosts. 'lhe first is a cash oost which is an 
expen:liture required of an interest (e.g. riparian, power, 
navigation, recreaticn, etc.) in order to take advantage of an 
acticn. For exanple, if a government offers a subsidized loan 
pi:c.gzam to assist with the construction of shore protection, an 
interest nust first use savings or take oot a loan in order to 
receive the subsidy, thus, there is a oost to the interest to make 
use of the action. 
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'lhe secon:i type of cost is an q:portunity cost. If an action by a 
government causes sane~ in the -welfare of an interest, then that 
interest has assurned an associated cost for that particular action. For 
exanple, if goverranents pit load/canyin;J capacity lwtation on shii;:pin;J 
interests durin;J low water level periods, shii;:pin;J r:mpani.es -wwl.d 
sustain sane finarx:ial losses in relation to the anomt they might 
otherwise have been able to cany. As another exanple, restriction on 
shoreline land use can reduce the senrices a riparian can receive fran 
the land and may affect the enjoyment and market value of that prq,erty. 

Payne¢ of 07fitE 

Sources of incane for gc,Vernment projects vary in type and anomt accordin;, to 
the level of government involved. Cost-sharin;, agreements between governments 
can be 1.ITDertaken so that governments with less revenues can benefit fran 
piblic fums. Cost-sharin;J is often done in the form of transfer payments 
fran one level of gov,.ument to another. It can take place anaig all levels 
of gav...:umeut, as -well as between swlar levels of government to allow 
actions 'lfflich might not have been possible otherwise. 

Governments nust secure money for actions through finarx:in;J, either 
internally, by usin;J money fran the existin;J tax base, or extemally through 
debt. Debt finarx:in;J will increase the cost of the action, since interest 
payments will be required. Consequently, costs of illplementation, operation, 
and maintenance will vary, depen:ling on the way in 'lfflich the action is 
financed. 

0?5t Femrecy 

Governments have two ways in 'lffli.ch to recover the experditures made to 
inplement an action: through general revenues, whereby the tax payin;J piblic 
bears the expense, or, benefit based cost -retXNery. 'Ibis type of cost 
recovery directs the expense to those who benefit m:ist fran the measure. 
User-fees and direct taxation are exani:>les of benefit based of cost recovery. 

Figure C-4-1 illustrates the notion of ''who pays" when a government decides to 
illplement an action. Sane links emerge when this notion is examined. 
O.X1pensation is often a government reaction to associated costs to interests 
and is thus, an added cost of the action. How an action is financed will 
affect the illplementation, operation and maintenance costs. How costs are 
recovered will, in tum, affect both the cash costs and the q:p:,rtunity costs 
to the parties. For exanple, a user-fee method of cost recovery will increase 
the cash cost to the interest who benefits fran a measure. If a beneficiary 
is taxed directly, net incane is reduced. 'Ibis constitutes an q:p:,rtunity 
cost, since the taxed money cannot be spent an sanethin;J else. 

C-26 



A.5SOCIA1B> COSTS 

_j_ 
1 

CASH COSTS 11~n.NI1Y COSTS 

• • • 
Ilf'LBENTATICJI 

,_ - ' 

~O PAYS? 

QMRNENT-FISC/t. 

NH.W. Cl'ERATICJI aM'ENSATICJI 
& MAINTlfillltCE 

I Envinnent I Fillil'cial 

PA'IIENT CF COSTS 

soms CF It«DE FCR 
~PRWECT 

l 
COST SIWUit; Alffli GIMRNENTS 

I I _______ ; 
L... -- --,----

L _____ l ______________ n_NK_~ __ ~_OOJEIMNTS ____ ~ 

, __ -

DIRECT LINK----. INDIRECT LINK - - - -

Internal 

COST IECO\'ERV 
~ GEl£R/t. RE\IEll.ES 

IEEFIT BASED 
COSTREOMRY 

I I 
I __ I -- --, --

1 

- - - - - - -- - - - - - - _I 



'lhe oost distribltion of any action has the potential for cbangi.rq the inq:,acts 
and i:nplications of that action. 'lhus, the question of ''who pays" is an 
i.nportant consideration with any measure and one that can affect interests 
~rt for or q:p::,sition to measures. 

'lhis section has outlined sane of the salient attril:utes of actions initiated 
by gcvemments. Of course, there are numerous measures, such as shoreline 
protection, l:Juild.in;J location relocation, floodproofi.rq, which individuals can 
initiate without any involvement of goverranent. 'lhe financial oosts of these 
actions are bon1e directly by the individual and so lon;J as they do not 
require goverranent awroval or financi.rq, are not elalJorated on in this study. 
'lhe focus is on actions which governments can take. 
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SEC.'[(lil 5 

RlLIClC 'JIIFJIES OF CDIIIHH,BIS RElMU> 'IO 'DIE LllRE IEIIElS ISSUE 

5.1 INIHXlJCI'.I(lil 

'Ibis section on levels related policy focuses on the federal levels of 
government in both nations, although, sane state/provincial policies are 
clisa1Ssed when pertinent. 'Ibis section is organized into three parts. First, 
the general context for policy makirg is established by describing it's locus 
of authority. Seoon:i, a description is given of general policy themes 
relevant to defining governments• positions on "problem.s warranting 
government attention" an:l the definition an:l acceptability of measures. 'Ihese 
themes are extracted or synthesized fran a review of a wide array of policy 
statements, an:l fran actions fran which policy can be inferred, at various 
levels of governments in both nations. It is these policies which are explored 
in the third part of this section. surprisingly, policies are not easily 
uncovered. Although sane policies are clearly articulated in official 
statements, nany have been established over the years without ever having been 
fonnalized in official statements. As well, sane statements are very broad, 
others are presently under developnent or revision, while still others are 
s:inply ambiguous or inconsistent between statement an:l inplementation. All of 
these factors make inteJ:pretation of policy a difficult task. 

Nevertheless, this is an inportant time for the examination of policy. over 
the past decade, there has been movement towards fun:lamental refonns in water 
policy in Canada an:l the United States. 'Ihese are reflected in the Canadian 
water Policy statement (1987) an:l in the passage of the Water Resources 
Development Act of 1986 in the United states. other policy refonns have also 
been develc:ped at the federal levels with regard to environmental protection 
an:l hazard nanagement, bearing both directly an:l indirectly on the lake levels 
issue (for example, the recent U.S. Upton-Jones Amen:lment to the Flood 
Insurance Act an:l the inclusion of the Great lakes in the Coastal Barrier 
Resources Act). Meanwhile, at the other levels of government, policies have 
also been evolving. 'Ibis is evidenced in Ontario, for example, by the recent 
awroval of a new flood plain policy, an:l through efforts to develop new 
wetlan:l an:l shoreline nanagement policies. 'Ihus, a review of water policies of 
the Canadian an:l United States governments which finds consistency in general 
themes, as this review does, has inportant inplications for the conclusions of 
this Study an:l for the future direction of nanaging lake level issues. 
Nonetheless, a note of caution is in order. Because policy affecting lake 
levels issues is so diverse an:l found in so nany locations, there will be nany 
nuanoes of inteJ:pretation an:l possible gaps in this discussion. Nevertheless, 
this study requires a general synthesis of policy themes to better define 
governments positions on the lake levels issue. 'Ihe two principal sources 
used for this section are the Canadian Federal Water Policy (Environment 
Canada, 1987) an:l the Digest of Water Resources Policies an:l Authorities (U.S. 
Army Corps of Erqineers, 1989). Additional sources have been listed in the 
bibliogra!hy including works by M. Donahue (1989) fran which portions of this 
section are based. 
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In this study, policies are taken to reflect a daninant viewpoint about 
resources management to serve governments' priorities and goals. 'lhey are 
generally broad statements made by governments and inferred fran legislative, 
executive or judicial actions, 'Which by their nature, are often difficult to 
interpret. Pblicies can be used to set constraints on, and provide direction 
to what govermnent.s do or assuire responsibility for, as mudl as for settin;J 
goals for govermnent.s• prograns. Pblicies define the scope of governmental 
actioos. Govenmients look to existin;J policies to guide their awrc,ach to 
resolvin;J management issues. 

Pblicy makin;J is dynamic. It is built upon acxxa,11.:xlo.tion among interests, and 
emerges fran an array of executive, legislative and judicial processes. While 
govermnent.s' positioos (policies) can be m:xtified by new infonnation or in 
response to the petitionin;J by interests in different governmental forums, 
policy refODII is most typically characterized by inertia and l..lCl.elleiltal 
c:haJ'¥3e. At aey time current policy will contain vestiges of past policy 
positions. '1his often creates confusion among interests, includirq 
governments. As a result of this confusion, there is rarely precise and 
unani>igua.is agreenent in aey government on policy statements ('Which at times 
may also be internally inconsistent) , or on the extent to 'Which policy is 
bein;J faithfully exea.rt:ed. Irxieed, policy is defined as 111.lc:h by 
.i.nplementation as by written statement. 

However, there are sane discern.ible ten:Iencies in policy, and these camron 
themes can be used to define the "position" of government on the lake levels 
issue. Rather then attenpt to establish entirely new judgement on goveniment 
responsibility, this study begins by distillin;J existin;J policy themes or 
guidin;J principles of goveniment and uses them to guide the analysis. 'lhese 
policy themes have been inferred not only fran policy statements, but also 
fran actions of governments. '1his description of the current policy =ntext 
will also likely be an a=rate guide to near tenn future policy =nstraints. 
A CXl!prehension of these broad and consistent policy themes is essential to 
addressin;J the water level issue for several reasons: 

o Pblicy themes establish the definition of "problems and opportunities" 
'Which warrant govenimental =ncern. With regard to lake levels 
issues, policy defines those =ncerns and petitions fran interests 
for 'Which there is a role for goveniment action. 

o Pblicy themes provide a basis for definin;J attributes of measures 
relevant to govermnent.s, and for identifyin;J measures aooeptable to 
govermnent.s. For exanple, policy establishes principles for the =st 
distribution of measures among interests and policy detennines who has 
authority to inplement measures. 

o Pblicy themes provide a refinement of the definition to ''who decides", 
subject to furoamental general =nstitutional rules of governance. For 
exanple, policy detennines the extent to 'Which interests have acx:ess to 
the decision makin;J process and the nature of that process. As another 
exanple, policy detennines the extent to 'Which the IJC, and federal and 
nc:n-federal goveniments are allocated decision makin;J authority and 
ability. 
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5.2 IDCXE OF AIJJHEITlC FCR IOI.ICY MAKING 

'Ihe Boun3ary Waters Treaty of 1909 has long been the fumamental reference 
point for U.S./Canadian transboun:lary relations. It has been amemed only 
once since its enactment. While it is likely that it's interpretation will 
vary in the future, neither government has in:l.icated that renegotiation or 
revision is in order. In fact, ac=rding to I.eMarquarxl. (1986), the treaty is 
regarded as "untouchable" as each government believes it would be ''virtually 
:inp:issible" to negotiate any revisions that would be any nore favorable for 
their own interests, given current socio-political and diplanatic =rrlitions. 

'Ihe International Joint Camnission (IJC) is the pr:i:mary institution charged 
with fosterin;J binational, coordinated Great Lakes management related to the 
lake levels issue. Created as a pennanent bilateral agency by the Boun:lary 
Waters Treaty, the IJC's role is to prevent disputes regarding U.S./canadian 
boun::lary waters, a purpose which is to be served by this Study Reference. 'Ihe 
Boun3ary Waters Treaty also grants the IJC l:illlited quasi-judicial powers. 'Ihe 
two federal goverrunents are required to secure IJC approval for all projects 
expected to affect levels or flows. FUrther, Title X of the Treaty provides 
the IJC with an arbitral function. 'Ihe two governments can agree to refer to 
the IJC "any questions or matters of difference" arisin;J between them for a 
binding decision. HoWever, this provision has never been invoked, which 
suggests a preference by both countries to settle disp.ites through non
adjudicative means. Indeed, the federal governments are not compelled to make 
use of IJC Study authority even when it is activated by their request, and 
governments have not resporrled to some IJC Study recommen::lations in the past. 
It is also worth noting that two regional organizations, while instruments of 
the Great Lakes states, also provide mechanisms for binational attention to 
issues of shared =ncern including the water levels issuer. 'Ihese are the 
Council of Great Lakes Governors, and the Great Lakes Camnission. Ho..ever, 
these organizations are not bourrl by any fonnal treaty as is the IJC. 

'Ihe federal governments have central roles in any Great Lakes management 
effort. HOINeVer, as elaborated subsequently, there are differences between 
the two nations, particularily the canparatively higher authoritative stature 
of the provinces in the Canadian system as ccmpared with the U.S. 
federal-state allocation of authority. 'lhe strerqth of the federal presence 
in the Great Lakes Basin is attributable not only to the nature of the systems 
of federalism, but also to the fact that the Great Lakes region demaoos both 
an inter-jurisdictional and an international management approach. Both federal 
governments, and their respective agencies, are responsible for administering 
federal laws and programs, developing and inplementing their own policy, 

• providin;J liaison, financial, and technical assistance to other levels of 
government, and Uifu>ldin;J obligations un:ier international treaties. 

'Ihe U.S. federal role in Great Lakes management is firmly established un:ier 
the U.S. Constitution, re-affinned in a series of major pieces of federal 
legislation, and reinforced operationally as the praninence of the federal 
role in Great Lakes management has evolved. Urrler the U.S. Constitution, the 
federal government is granted powers over ccmnerce, property, general welfare, 
war, treaty, and ca,pact =nsent. Buttressed by statutory and case law, these 
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various clauses p=ide the federal govemment with broad powers in resource 
management at the interstate and international level. 

'lhere have been sane historical shifts in the policy of the u. s. government on 
responsibilities for water resources management. In earlier times water 
issues were considered a regional or local conoem, and hence not unier 
purview of the federal government. Yet, in the 1950's, responsibility for 
managin;J water resources had generally shifted away fran the states, as water 
supply, fish and wildlife, recreation, p:,wer and navigation development 
emerged as matters of national conoem. More recently, the tren:l is to 
reverse responsibility to the states once ioore, although the final balance of 
authority continues to be between federal and state govemments. 

'1he role of the canadian federal government in Great lakes management is 
different fran that of its united states c:ountezpart. Its origin is foun:l in 
the Constitution Act which allocates legislative powers between the pra\Tincial 
and federal governments of canada. '1he Act grants pra\Tincial governments 
jurisdiction over the management and sale of p.lblic lands, property and civil 
rights, and ''matters of merely local and private nature within the pra\Tince," 

In a broad sense, the federal government has certain powers which can 
influence the use and development of water resources. 'Ihese include the 
general p:,wer to legislate for "peace, order, and good government", as well as 
regulation of banking, taxation, the p.lblic debt, defense and criminal law. 
'1he canadian federal government has four major roles. First, it must manage 
the resources and activities over which it has direct jurisdiction. 'Ibis 
includes its broad responsibility for resources in the northern territories, 
fisheries, navigation, and international waters. Second, the federal 
government has a role in protectin;J the natural envirormient in canada 
generally, while respectin;J the p=inces' constitutional authority. 'Ihird, 
the federal government has a role in research, collectin;J data and 
disseminatin;J infonnation. Finally, the federal government nust encourage 
others to preserve and enhance water resources by p=iding infonration and 
guidance, advocatin;J and supportin;J needed changes, and ensurin;J equitable 
resolution of disputes among other jurisdiction in canada and with the United 
states (Pearse et al., 1985). 

Provinces have clear constitutional authority in the areas of natural 
resources such as land and forests, intra-p=incial ccmnerce, property and 
civil rights, nunicipal governments, and matters of a local or private nature. 
Section 92 of the Constitution Act places unier PJ:'Ol7incial auspices the 
management and sale of p.lblic lands, property and civil rights, and ''matters 
of merely local and private nature within the pra\Tince." When the resources 
at issue are of a regional and binational nature, however, jurisdictional 
questions arise. 

Beyond the broad powers vested in the p=ince by the Constitution Act, a 
series of statutes guide ontario's involvement in management, of the resource. 
SUbstantial statutoJ:y authority was made explicit by the 1957 Ontario water 
Resources canmission Act which, among other issues, conoems ground and 
surface water supplies and created the Ontario Water Resoorces canmission (a 
p:redecessor for the Ministry of Envirormient). Ontario supports thirty-eight 
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a:inservation authorities instituted over thirty years ago, un:ier the 
O::aservation Authorities Act, as quasi-in:lependent, quasi-governmental bodies 
to manage watersheds within their boundaries. In conjunction with the 
province, the oonservation authorities establish larxi use regulations to 
control developnents in hazardous areas arxi to regulate the placirg or 
rem:ivirg of fill. 

'Die IIIJIU.cipal level in both Canada arxi the U.S. has the authority to 
administer planriirg policies provid:in;J those policies do not interfere or 
conflict with provincial/state policy. M:lst often authority is designated to 
the IIIJIU.Cipal level by the state or province. 

~le there are basic differences bebleen the U.S. arxi Canadian federal system 
in the division of authority for water resairoes management, for nany of the 
issues regardirg lake levels these differences are less pronounced. Federal 
Iesponsi.bility in the area of navigation u. CX1t1ta1 to both nations. Similarly, 
fisheries management IeSp01'1Sibilities can be foom in both federal 
governments. Authority for infonnation prognumning arxi international 
negotiations are also allocated in a CC11111011 manner. As well, both nations 
vest pr.i.nm:y larxi use management authority at the state/provincial level. 

Feihaps the JOOSt significant difference arises less fran the constitutional 
authorities b.lt rather fran a policy detennination within those constitutional 
authorities which has expamed the U.S. federal role in cx:mnitments to federal 
financirg, arxi bearirg of costs for provision of certain pJipoSes (hazard 
reduction, recreation) fran water projects. In addition, certain regulatoi:y 
programs relating to habitat protection arxi water quality tern to be governed 
m:>re by federal than state authority in the U.S., while in Canada, the 
authority is shared bebleen federal arxi provincial levels, althc:ugh the 
provinces tern to play a larger role in policy inplementation. 

5.3 GnG!W,L IOI.ICY 'DiEMES 

Fran the review of policies several themes =itical to the water levels 
management issue have been identified. 

o GoVernments seek to pranote "infonned" decision making by 
interests. 

o GoVernments seek to pza,ote 11IeSp01'1Sible" decision making by 
interests. 

o Governments seek to assure resiliency of interests to adapt to natural 
hazards. 

o GoVernments seek to pranote the develc:pnent of the, eoouany, subject to 
the inperatives of long tenn enviroranental protection 

o GoVernments seek to pza,ote, arxi expect to have, an "cpen" planriirg 
process, givirg Dllltiple interests access to decision making processes. 
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At times, pursuit of one policy theme may -work to the detriment of achieving 
another, however, that is the nature of policy .inplementation. 'lhese themes of 
goverrnnents' policy presume initially that decisions made by interests to use 
the services of the Basin's lan:i an:i water resources, an:i to petition 
governments for action, should be based on the interests' own judgments on 
benefits an:i oosts, subject to the information they have, an:i the policies of 
govenunent which might limit or direct individual choice. By this process 
goverrnnents expect that the various attril::utes of the Great lakes system will 
be well utilized an:i that overall econanic developnent for the nation will be 
served. 'lhus, the perspective of infODIIE!d decision making can adequately 
describe an .i.nqx,rtant theme of policy. Included within the information 
goverrnnents 1"1'.:Alld like interests to have before making their individual 
decisions about shore location or water use, an:i before petitioning 
governments, is an understan:iing of (i) the nature of water level fluctuations 
an:i shore processes 3n:l (ii) the intentions an:i purposes of government 
programs an:i policy which affect interests' invesbnents in the Basin. 'lhe 
current un:ierstanding of lake levels an:i shore processes by the scientific 
OCl11111U1Uty is summarized in Section 2. 'lhe nature of government policies an:i 
programs is described in this section. Because governments seek to promote 
infonned decision making, failure of interests to have access to or utilize 
information is, in part at least, a failure of governments• policy an:i of 
programs to execute that policy. 'lb illustrate, 0,iy et al. (1977) in a study 
of the Ontario Shoreline Property Assistance Program found that only 9% of all 
respo11dents were aware of this assistance program. 'lhis was attributed to a 
reluctance by local governments to advertise this program for fear that the 
lll.lllicipality might beoane responsible for a large number of loans should 
residents abandon their properties. 

P 1a1Sible decision making means that interests who benefit fram a use of the 
lakes should also bear the brunt of the costs of that use be they economic or 
otherwise. Governments seek not to have costs redistriruted to the 
envirornnent, to other interests, or to the general taxpayer, unless sarre 
overriding public purpose is being served. Policies of responsible decision 
making are defined in relation to the need for fiscal restraint, economic 
efficiency an:i equity of cost burden. 'lhe practical result is that U.S. 
policies of governments reflect a commitment to substantial cost recovery from 
beneficiaries of water projects, largely Type l an:i Type 2 measures. In 
recent policy refonns the ability of interests to shift costs for such 
projects to the general treasuey has been significantly reduced. 'lhe passage 
of the water RescAJroes Develcpnent Act of 1986 in the United States provided 
specific percentages of investment cost for water projects which 1"1'.:Alld be 
borne by non-federal interests. 'lhese cost shares were significant increases 
over -.mat had been in place up to that time. In Canada, the policy theme of 
resp011Sible decision making is reflected at the federal level by a reluctance 
to invest in stnJctural projects intended to alleviate the effects of flooding 
or erosion. In aalition, the federal govenunent has an a~ reluctance to 
provide aid to those having suffered stonn damage on the Great lakes 
illustrated by the fact that disaster aid has never been administered in 
relation to a Great lakes event. 
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Another element of this theme of cost responsibility is the desire to design 
measures which seek to minimize cost redistril:ution. Att.enpts in the United 
states to assure actuarial risk insurance premiums for new develcpnent in 
hazardous area, canadian str~ in distril:ution of disaster aid, 
resistance to fun:iln;J or financin;J federal works to control lake shore erosion 
in both countries, an:l a ccmnitment to full mitigation of environmental costs 
in both countries suggest that shiftin;J costs of benefitin;J fran the lakes 
sei:vioes to the envi.rorment or to the general taxpayer is diSCCIU"aged by 
governments. 'lb illustrate the ccmnitment to cost responsibility, note that 
the Refererx,e for this study requires consideration of oarpensation whenever a 
meaSJJre :iJrtxses harm on another party. 

Of course, the policy theme of responsible decision makin;J is m::x:lerated in its 
~lication by the pressure of other goals an:l inertia in makin;J policy 
d'lan;Jes. 'lb illustrate, cost recovery fran water project beneficiaries in the 
U.S. is often at less then 100%, but it is still substantially above that 
which was required a few years ago. As another illustration, post disaster 
aid is limited in the extent that ·it subsidizes hazardous location choices, 
but the desire to provide relief for victims of natural disasters often 
interferes with placin;J limits on disaster aid. 'lhis has been evidence, at 
least, in the U.S. where disaster aid has been considerable. 

Goverrunents seek to assure resilierx:,y of interests to adapt to natural 
hazards. 'lhis policy theme manifests itself in different ways for different 
interests. In general, goverrunents seek to assure that when inevitable natural 

• disasters do oocur interests are able to adapt or recover fran the effects. 'lb 
illustrate, for shoreline residents goverrunent policies seek to encourage 
restrictions on use of shorelines to reduce hazard potential, an:l in the U.S. 
goverrunents seek to encourage the p.irc:hase of hazard insurance if available. 
'lhese provide a fonn of resiliency. As another illustration, for the electric 
power interest, goverrunent policy seeks to assure that generatin;J facilities 
in the Great Lakes are part of a larger power system with nultiple sources of 
power an:l a plan for the use of those sources in emezgency con:litions 
precipitated by low lake levels. 

Goverrunents consider p.iblicly justified resource investments to be those which 
praiote the devel.cpmant of the e.:x.tltllly, subject to the illp,ratives of lCD3 
t:eJ:m envircnnent:al protection. At the first level of ~lication this theme 
is parallel to the informed an:l responsible decision makin;J d:>jective. If 
interests act freely in their own best interest, not shiftin;J costs to others, 
there is a presunpt:ion that national eoonanic an:l envirorunental goals are 
sei:ved. Ha.lever, in p.irsuin;J this policy, goverrunents may encourage certain 
types of investments which they perceive as essential to national or regional 
emnanic develcpnent, by subsidies or by providin;J infonnation to praiote 
particular investments. Of course, a subsidy program i.aJld contradict the 
theme of "responsible" decision makin;J. In the process of praootin;J eoonanic 
develcpnent goverrunents have becane increasin;Jly attentive to the desire to 
make such develcpnent consistent with environmental protection goals. In fact 
the U.S. Principles an:l Guidelines for Water Project Planning an:l the canadian 
water Policy statement, an:l federal affirmation of the "sustainable 
Develc.pne11t11 principle, make clear that environmental constraints will be 
considered in praootin;J eoonc11dc develcpnent goals. As a result, concerns for 
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environmental protection are often manifested in p:to,i:tans which limit 
inlividual decision makin;J, despite the view that decentralized investment 
decisions by interests best Se?Ve national develc:pnent goals. To illustrate, 
wetlan:Js protection goals will restrict lakeshore investments arrl water 
cpuity goals will limit thermal discharge of power plants. 

'Ihis policy theme of ..ggngate econanic develc:pnent also Se?Ves to define sane 
of the limits to gove:cmients• roles in the Basin. Certain measures which may 
produce benefits to interests, while real to the interests, are not considered 
by governments to be inp:>rtant for national econanic develc:pnent. Policies 
reflectiiq this view are the restrictions on consideration of erosion costs or 
recreation benefits as justification for p.iblic investment in water control 
measures. Conversely, a lo,iic is often awlied which argues that governments 
can make investment which the interest, actin;J alone, could not efficiently 
make. In this instance government can act to p:caoote econanic develc:pnent arrl 
then rea:,ver costs of that act fran the beneficiaries. 

Governments seek to p:caoote, arrl expect to have, an "open" plannin;J process, 
which considers the concerns of many interests as a means of managin;J 
interest conflict. 'Ihis general theme is :ceflected in a policy oc.mnitment to 
an cp!ll rescuroe pl.annin:J arrl decisim ~ pc, c . '.Che means for p.iblic 
involvarent are numerous, includin;J political pressure via elected 
representatives arrl government agencies, :ceoourse to the judicial systems, arrl 
p.iblic irplts via polls, SUJ:Veys arrl hearin;Js. While institutions for p.iblic 
involvarent in the decision process are not at the =:te of water resouroe 
plannin;J, the authority to participate has been extended to a wide ~ of 
interests arrl representatives of those interests. 'lhe larger the geo;iraplic 
arrl ecx1nc:111ic scq:,e of a project the greater the number of expected interests 
who will be involved in arrl have the ability to influence a decision. 

Even at this level of general description the potential for conflict am:>n,J 
policy themes is clear. For ecanple, desires to praiote responsible decision 
makin;J may be offset by the desire to subsidize certain activities for IIP:te 
general ecarnic develc:pnent or environmental goals. At other times, 
execution of policy themes may be =nstrained in practice, for ecanple by the 
presence of less than full =st rea:,very f:ran beneficiaries of water =ntrol 
projects. What is significant is that these themes are the startin;J point for 
governments in considerin;J their role with respect to fluctuatin;J water 
levels, arrl the tradeoffs aioong these policy goals becxme part of the process 
of decision makin;J. 

As noted at the outset, these general policy themes are derived f:ran an 
evamiMtion arrl inteq>retation of policies :telated to specific aspects of the 
water level issue arrl are taken primarily f:ran federal sources (i.e. Canadian 
Federal Water Policy arrl the Digest of Water Resooroes Policies arrl 
Authorities). '.lhese specific policy areas are described below, arrl by that 
description ao:i further specificity to the general policy themes outlined 
above. 
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5.4 mFL«.: l'OLIC!C REIMED 'IO 'DIE Wlm!R I.EIIEL ISSUE 

Shoreline I.an:l Use 

Govemment policy, in this area in both the u.s. am canada, can be difficult 
to intezpret. To sane extent this difficulty arises fran the evolving nature 
of these policies. Past policies, especially in the U.S., have reflected a 
desire to "reduce" damages fran natural hazard. '!his is evidenced, by the 
U.S. national response to flood disasters through construction of dams, 
levees, seawalls, am the like am through the providing of disaster relief to 
flood victiJDs. Ln canada policies to minimize damages of hazards developed 
follOW'ing the strike of Hurricane Hazel, in Octd:ler of 1954, after whicn the 
province of Ontario began to actively p.irsue flood control efforts sudl as 
dams, dikes, am acquisition of lam. More am DDre it became :racxajt.tized by 
both coontries that the reduction of damages to zero is not feasible am is an 
inefficient use of lams subject to hazard. 'Die origin of the goal of zero 
damages came largely fran the historical U.S. programs for flood control. 
'1hese programs inplicitly subscribed to the now discarded view (never held in 
canada) that flood plains will be developed for intensive econanic activity 
am that ?]blic investl!lents can be justified \ohlen benefits, defined as reduced 
damages to that econanic developnent, exceed the CXlSts of protection 'Wl:>rks. 

As the modern era of hazard management arrived, a different perspective 
developed in policies of both nations. '!his perspective notes that exposure 
to natural hazards is an inevitable result of certain lam use decisions. 
'!his perspective also realizes that values of near shore envi.rormients where 
sudl hazards may arise can derive fran natural system r'"OOE'Sses as lNell as 
fmu E!COilC.IIUC developnent. 'lhe result in the U.S. is that the objective of 
hazard management policy has cane to be defined as the search for the 
"optilllal.11 uses of hazard prone lands am near shore envi.rormients, while, in 
canada, the objective can be interpreted as a search for ''minilllal" use of 
hazard prone lands. 'Die rarge of measures to achieve these goals has extended 
fran protection 'Wl:>rks to include strategies to DDdify or restrict the 
occupancy of these lands. Ln Canada, there arr>earc; to be a greater enpiasis 
on preventing future developnent of hazard areas. Nevertheless, these changes 
in policy views are not necessarily reflected in fonnal policy statements. 

Fssential to these JOOdern policy perspectives is the question of 
responsibility for the allocation of hazard prone lands to alternative uses. 
At the most cnnely stated level, the point of contention is whether 
allocation should be by "individuals respon:ling to market forces" or 
"government direction". '1he reality is that the cnoice is not didlotaoous am 
policy S1Y39E=>ts directions am strategies of hazard lam management whicn 
begin with private detennination of lam use am then seek programs whidl will 
direct this individual use to allocate lands in a sane socially optilllal 
manner. 

'lhe tram in federal policy vis-a-vis location in hazard areas is that 
individuals are expected to be responsible for their own decisions am 
govennnents are responsible far providing the "IPOessary infonnation far 
informed risk taking. OJupled with this view is the attenpt to enpiasize that 
risk-costs associated with shoreline location shculd be borne by the lamowner 
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and not by society at large. In the U.S., the J;hilosq:ily of the National 
Flood Insurance Progralll (NFIP) is to initially offer federally subsidized 
flood insurance. Ccmmmities are expected to regulate developrnent within 
flood prone areas and, at the same time, new developrnents in the floodplains 
are expected to purchase insurance at actuarial rates. Programs and 
responsibilities for land use management has, for the JOOSt part, been han:ied 
to the states. Zoning standards and developnent =ntrols to regulate 
=nstruction in floodplain areas is a strategy used by at least six Great 
lakes states. 'lhese states (Indiana, Michigan, Minnesota, New York, 
Pennsylvania, Wisconsin) , all have a requiranent to adhere at least to the 
minim.nu standard of the NFIP. Many of the states, (Michigan, New York, 
Pennsylvania, Minnesota and Wisconsin) have shoreline management programs sane 
of which include strict setback requirements for new developnent on bluffs. 

In canada, federal/provincial activities have been directed toward 
discouraging developrrent in hazard areas. 'lhe canada/Ontario Flood ~ge 
Reduction Progralll (FDRP), and the canada-Qlebec agreement relative to the 
mapping and protecting of floodplains, aim to inform shore property owners of 
the hazard areas, while seeking to discourage new developrnent in those areas. 
To illustrate, the FDRP prohibits the placement of future federal or 
provincial government structures in hazard areas, disallows funds from 
goveniment sources for new building placed in flood risk areas, removes the 
availability of disaster aid for arr;r structure placed in a zoned hazard area, 
and encourages local nrunicipalities to adopt Official Plan Policies and pass 
zonin::J bylaws =ntrolling development in the hazard risk area. In canada 
authorities over shoreline use lies with the provincial government. 'lhe 
provinces of Ontario and Quebec have flood plain planning programs. 'lhe 
province of Ontario is presently develcping a full shoreline management policy 
to be administered through the Ministry of Natural Resources and :i.nplemented 
through the Conservation Authorities which boarder on the Great lakes. 
Likewise, Quebec has adopted a "shore protection policy" which uses zoning by 
local authorities as a tool to protect the first 10-15 metres of developed 
shoreline alon;i every significant water body from the effects of erosion. 

Part of governments' policy covers post-disaster relief and rea:,very. 'lhe 
logic behin:1 these policies is that natural Ibenanena don't always arise as 
expected. When natural events go beyorrl conceivable expectations and pecple 
are genuinely "surprised" goveniments 11USt, in the interest of victim relief, 
provide aid. Ha.ever, disaster aid programs pose a diffirult policy design 
problem. By their design they permit the shifting of damage costs to the 
general ta>epayer. 'lhe programs are justified by a determination that equity 
requires providing relief and rea:,very assistance to victims of "acts of God". 
Goveniments seek to assure that sucn programs do not provide incentive to 
persons to locate in hazard areas and, therefore, shift costs of that location 
to general ta>epayers. But that balance is diffirult to achieve in the design 
of the programs. In canada, disaster assistance is available through cost
sharing arramements with the provinces. No cost sharing cxx:urs unless 
provincial experrlitureS' exceed an amount equal to $1 per capita of the 
provincial pc:p.tl.ation. Since the inception of the program in 1970, the 
federal goveniment has paid about $100 million in post-disaster assistance to 
the provinces (EPC, 1986). However, as noted earlier, no federal assistance 
has ever been paid for an incident related to Great lakes water levels. 

C-38 



'1he U.S. federal gov,,uwent has an active construction preyr&n lohich will make 
federal investments to provide structural protection =rks for develcpnents 
subject to irrurxlation by high waters. '1he canadian government, has no such 
policy cxmnitment to structural protection =rks at either the federal or the 
provincial levels. Nevertheless, durin;J the 1970's, canada ani Ontario funded 
major dik:in;J prc..yrdilS to protect agriculture lani on Great lakes ani canacla 
ani Quebec shared the oosts of dykes to protect urban areas at Montreal. 

In both nations policies to :inplement lani use controls are developed ani 
executed at the non-federal government. level, although the federal governments 
do consider it a federal role to develc:p information which can be used by 
non-federal interests in establishin;J lani use controls. In both nations 
there is a federal role in providin:J varyin;J degr es :,f financial assistance 
to those who are damaged fran a hazardous location. HaWeVer, the U.S. programs 
such as the National Flood Insurance Program provide greater q:portunity, than 
in canada, for those located in shoreline envirorunents to shift the oosts of 
hazards to others as no similar program exists in canacla. 

Despite the ai:prrentiy JOOre praninent role of U.S. federal government, 
ampared with the canadian federal role, there are important similarities in 
policy principles which are particularly relevant to the issue of fluctuatin;J 
lake levels. Of JOOSt significance, both nations consider protection fran 
shoreline erosion to be the responsibility of the irrlividual lani owner; there 
is no federal role unless J;Ublic facilities are threatened or the damage has 
been caused by ocmnerc:ial shii;:pin;J waves. (Even the provincial/state role is 
relatively minor, for exanple, thrcugh teclmical advice ani low interests loan 
I,,LCyLdillS) • Both nations feel that the oosts of shoreline locations should be 
the responsibility of the benefitin;J lani owners. In canacla this is ai;:parent 
thrcugh the lack of programs to assist lani owners (with the exception of 
limited disaster aid). In the U.S. responsibility is shifted to the lani 
owner thrcugh reduced transfer payments for insurance, limited disaster aid, 
ani high levels of cost recovery for Type 1 ani 2 measures. E\'.)licies of 
governments reflect a cxmnitment to infonn those who are considerin;J shoreline 
locations. As a part of this attention to irrlividual decision maJtin;J both 
govemments have recognized the ecological values of near shore envirorunents 
ani, while seekin;J to preserve the cxmnitment to irrlividual lani use rights, 
do not wish to carpranise the enviroranental services of near shore 
envircnnents. '!his provides a J;Ublic rationale for prohibitin;J developnent in 
certain shoreline locations. 

P!teJ: 1maD:0e ani ,B:Jwer Qeve:L • MIA•~ 

'!here are national differences in policy with respect to the power sector, but 
these are JOOdest in the specific issue of water levels ani power production. 
In canada the power sector is considered part of the social overhead of the 
ecx:uarq. A goal of energy self-sufficiency, l1DlCh of that thrcugh hydro power, 
is a water policy cbjective. 'lhis theme is illustrated by the policy of J;Ublic 
ownership of the utilities thrcugh provincial (Ontario ani Quear) Crown 
corporations ani by features of provincial ani federal tax oodes which favour 
utility capital investment. In the United states power a.itpJt is considered 
JOOre a part of the market econany ani the power itself as a cu111odity for 
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trade as opposed to a part of the social ovemead capital. 'Ibis is illustrated 
by the will~ to force utilities and their immediate custaners to al:lsort> 
costs for :investments which prove l.ll1SOUl'rl. With respect to access to, and 
developnent of hydropower, recent u.s. policy, especially in the executive 
branch, has made it clear that there is to be no direct federal expenditure 
for power develc:pnent, without full and up-front reimb.lrsement fran the power 
caipany. 

Yet, upon closer examination there is evidence of joint government and private 
sector decision makin;J in both nations. In the U.S. electric rates are 
reviewed by state regulatoi:y lxxlies, and federal as well as state policies 
detennine the access to and strategies for developnent of alternative power 
suwlies; for exaJ11?le, through licensing of power plants by the Federal Energy 
Regulatoi:y o:mnission. So, as in canada, U.S. power generation falls urxler 
government regulation. 'Ihus in examining the lake levels issue in relation to 
power, the policies of governments seem to converge. 'Ihere is a desire in both 
nations to assure the best power capacity :investrrent strategy over time for 
national and international markets. 'Ihere is a real concem, in both 
oountries, that the :invesbnent be as well informed as possible in tenns of 
deman:i and reliability of supply. 'Ihus, in both nations governments attenpt to 
share existing information and develop new information in cooperation with 
power system planners to assure full consideration of the risks inherent in 
makin;J capacity :investments which depen:l upon stochastic events such as lake 
levels and flows. 

At the sane time there is an increased attention to enviroranental concerns, 
and in both nations policy clearly defines a position that power develc:pnent 
nust not be obtained at unacceptable enviroranental cost. In developing power 
sources, governments are eiq,ect.ed to assure that power planners consider and 
incur costs necessai:y to mitigate enviroranental damage to water resources 
associated with power develc:pnent. 'Ihis is evidenced in the U.S. through 
thermal discharge limits in water quality regulations and habitat protection 
requirements in several enviroranental statutes, and in canada through various 
acts requiring enviroranental inliact assessment where proposed projects might 
disrupt land or water ecosystems. 

Omnemial NWjgat-im 

Government policies in both oountries aim to prarote the develc:pnent of p.lblic 
use of navigable watezways. Governments make :investrrents to provide channels 
and hart>our depths of known and unvarying dimensions for the use of o:mnercial 
shii:pers and their custarers. In canada and the U.S. this is considered a 
responsibility of the federal governments, althoogh the cost recovei:y fran 
users of the channels and harbors differs between nations. In the U.S. the 
responsibility for this function falls to the Army Co:cps of Engineers, subject 
to various cost recovei:y rules fran project beneficiaries. 'Ihe canada Shipping 
Act and the Department of Transport Act authorize Transport canada to develop 
an:i maintain shipping facilities including channels, canals and ports. 'Ihe 
federal government, through Transport canada, operates the major canadian 
o:mnercial shipping ports as well as a few smaller ports serving isolated 
o:mnunities. 'Ihe canadian federal government, urxier the Navigable Water 
Protection Act, is also responsible for m:mitoring the construction an:i 
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pla• a1e;,t of ''works" in arry navigable waterway in canada which might obstruct 
clear navigation. All waterways capable of ~ arry type of marine 
craft, regardless of its m:rle of prcpllsion are included. 'lhe canadian st. 
Iawrence Seaway Authority and it's American mmterpart are :cespo11sible for 
the ocntrol, oonstruction, maintenance and cperation of their respective sides 
of the Seaway. In developing and maintaining hartlors and channels for 
cxmremial navigation, governments consider it app:rcpriate policy to share 
existin; info:cmation and develop new info:cmation in cooperation with shipping 
interests to assure full consideration of the risks inherent in making 
capacity investments which depend upon stochastic events such as lake levels 
and flows. 

o eg«:JnJ Pish;im 

Gavemments Dake investments in prc,vidin;1 channels to fishin;J ports of knarm 
and unva:cying diloensions. In many instances these hartnJr entran:ies are 
prc,vided jointly with approaches to cxmrercial cargo ports. In the U.S. the 
maintenance of a:mnercial fishin;J ports is aOCC1Tplished by the Co:rp;; of 
ED;ineers, with sane oost recovery. In canada, Small Craft Harbours 
(Department of Fisheries and Oceans) is required, un:ier the authority of the 
Fishin;J and Rec:ceatianal Harbours Act to maintain, manage and develop 
cc:mnercial fishin;J hartnJr facilities. In the U.S. maintenance of approaches 
to cc:mnercial fishin;J ports has a lower federal priority than in canada, b.Jt 
prc,vidin;1 info:cmation on channel depths and configurations is a role of equal 
inportan:,e in both nations. 

In both nations fishery management planning is urdertaken with the intention 
of protecting fishery stooks while maintainiixJ inoanes of cc:mnercial 
fishe:cman. As a part of this fishery management progranvning, habitat 
protection is of central :inportance. In canada, the federal government has the 
right to regulate inland fisheries, b.Jt the provin;es are granted 
administrative jurisdiction aver them. canadian federal policy has, as its 
overall objective, a net gain of habitat for canada 's fisheries resooroes. 
It's intent is to increase the natural productive capacity of habitats for 
selected fisheries. Both federal and provincial prograns are directed towards 
the management of fish habitat. 'lhe prc,vincial government, in Qltario, 
thralgh the Minist:cy of Natural Resources, is also cxmnitted to fish stocking 
and regulations to cxmrercial fishin;J quotas controlling fish ha:cvests. U.S. 
policy an habitat protection is a part of general environmental protection 
goals for ~ands and water quality. It is app:rcpriate to conclude that the 
primary policy ooncems for lake level fluctuations for cc:mnercial fishin;J in 
both mmtries will be oriented to habitat effects rather than by access to 
ports. In this effort m11a1 ~:cog:cdlltS for fishery management are sou;Jht un:ier 
the auspices of the Great lakes Fishery Omniss;oo, an i.ntematianal 
organizatian. 

!l!t« Rn , B- twtim 

Both nations have a variety of prograns and policies which su;port outdoor 
recreatian ~rbmities, for e>Callple national parks develqrnent. Ql the 
specific issue of lake-lands, Parks canada has an official policy which states 
that within parks, 
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"Erosion an::l recession should be regarded as natural p...,..,,...ses ::md 
should be allowed to prooee:l. llJ'llll'()Ede: unless p.iblic safely beoa,es 
a factor, unless major facilities are threatened, or unless actions 
a.itside the park boondaries result in negative inpacts to the park 
('"'OCeSses. " (Parks canada, 1982) . 

Policies regardin; water based recreation also exist. In both nations water 
quality progzans gain IIUdl of their ~rt fran the needs of recreational 
fish:in:J, swhmin;J an::l boatin;J. Water develcpnent prograns also consider 
recreational q:p>rt:w,ities. Recreational harlnlr facilities are maintained by 
federal gavemments in the Great rakes system, althoogh in the U.S. the 
ocmnitment to recreation harlnlr maintenance progra11s has recently been 
reduced by executive branch b.Jdget authority. 'lhe canadian position on ~rt 
for water based recreation is sane!INhat unclear. PLOgrans such as Small Craft 
HarlJour's Marina Policy Assistance Program provides for dredgin:J am(or 
construction of breakwaters in p.iblic harlnlr areas an::l under the Tourist 
Wharf Pl.o;iram, the federal government will aid in the construction of wharves 
am(or lal.ll'ldlin;J :ranp; in an area with an established tourist eoonany or with 
tourism potential. Generally, however, water develc:pnent projects for the 
pJrposes of ~rtin:J recreational ciwortunities have low priority in the 
b.J::lget process. 'lhe expenditure of fun:ls for recreational develc:pnent is 
severely limited in the U.S.. Recreational benefits may not be used in 
justifyin:J water develc:pnent plans, although such benefits may be estimated 
an::l displayed. In addition, a significant share of the costs of a U.S. federal 
project which are allocated to recreation 1IUlSt be reimbursed to the federal 
gav1o1.u1e11t by nan-federal interests. How these limited considerations of 
recreation woold affect federal positions on lake levels managen-ent is not 
clear; rut the general thenes of recreation policy do suggest that 
justification of measures on the basis of their value to recreation may carry 
limited weight in the b.Jdget processes of the two nations. 

Envinnnent: 

Environmental considerations have energed as a major oonoems for water 
managen-ent initiatives. '1here is reduced willin;iness to trade off 
environmental quality for eoonanic develcpnent. 'Ihe canadian "sustainable 
develcpnent" policy reflects this policy thene. 'lhe canada Water Policy 
stresses a federal an::l provincial respo11sibility for protectin:J the natural 
envirarment in general. 'lhe U.S. Principles an::l Guidelines treat 
environmental laws as constraints on the quest for econanic develc:pnent. l\s a 
general LUl.e, shiftin:J of costs which reduce environmental integrity is 
sharply restricted, an::l mitigation requirenents for water resources 
devblc:p11e11t projects (Type 1 an::l 2 measures) are quite strict. 'Ibis is best 
illustrated by positions on preservation of wetlan::ls by all levels of 
gcvernment, in both nations. '1he canadian federal position to oonserve an::l 
enhaooe canada's wetlan::ls is matched by a newly proposed provincial policy, in 
Ontario, which places wetlan::ls in a restricted zonin:J category that does not 
permit alterations to the wetlan::l an::l gives priority to wetlan::ls over use of 
adjaoent lan::l an::l construction of p.iblic facilities on adjacent lan::l. 
Wetlan::ls aram:l lac st. Pierre, in Quebec, have recently beoa,e the cbject of 
a provincial managenent plan. In the U.S. wetlan::ls preservation has been a 
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policy goal of growin:J i.nportan::,e with current enpiasis ra.i focused on 
develq:ment and i.nplementation of a no-net loss policy, which may becx:lue the 
goal for federal regulatory prograns and which woold constrain p.iblid and 
private develcpnents affectin;J 'W'E!tiaros. 

At the binatianal level there are several illustrations of agreeneuts on 
policy goals for Great Lakes management that stress the i.nportanoe of 
environmental priorities. While nest of these agreements stress issues of 
con:iern other than water levels (ie. fisheries, water quality) there is reason 
to believe that " mma, position on water levels woold stress the i.nportanoe 
of environmental protection. 'lhis woold reflect the policies of the two 
ccamtries as well as current international agxeenents. 

Diversicm 

Diversioos of water frail the Great Lakes Basin are fonnally q:posed in the 
canadian Water Policy. 'lhe diversion of waters fran the basin has also been 
q:posed in an agreement am:>ng the governors and premiers of the Great Lakes 
states and provinces. 'lhis agreement has been given U.S. federal government 
~roval via section 1109 of the water Resources Develq:ment Act of 1986. 
Ontario has just recently received royal assent of a water Transfer control 
Act. 'Ibis Act requires the Ministers' review/~ of transfers of water 
across a provincial drainage basin or cut of the province, providin;J a 
mechanism for proh.ibitin;J diversions. At the federal level a canadian Water 
Preservation Bill was recently introduced into the Hoose of camw:ms by the 
Minster of the Envirorurent. Although the Bill has since died it does signify 
an.~ q:p:isition to diversions which, as a matter of policy principle, 
has i.nportant inplications for the measures that governments will accept and 
has particular i.nportanoe for the design of Type 1 measures. 

InfOl.'Dlltjm PfC •1 r 'CUWlll'p 

Infonnation about the lakes, shore processes and the enviroranent is essential 
for infonned individual decision making, for the ~lication of political 
positioos of interests, and for the soon:l. ~lication of policies by 
goverranents in specific instances. To achieve these infonnational goals, 
governments sui;:port research and prograns to transfer infonnation to the 
p.iblic and non-federal agencies. However, often the budgets for lake 
infonnation progranuning follow the intensity of lake levels conflicts, risin;J 
in crisis periods rut recedin;J at other times. Also infonnation progrcumning 
has focused on the developnent of technical data, and infonnation on policy 
interpretation and explanation is less wide spread. 

'lhe canadian constitution does not mention research and data ex>llection, rut 
these functions Clf{)Mr to be covered by the "census and statistics" power 
assigned to the federal government. Federal legislation providin;J f= 
research with regard to water includes the canada water Act, the Fisheries 
Act, the Environmental Contaminants Act, and the International Boon::lary Water 
Treaty Act. International and federal-provincial agreements, such as the 
Great lakes water ~ity Agreement, often specify requixements for federal 
research as well. 'lhe C'anadian Federal water Policy identifies research and 
infonnation transfer as a key element and provides a clear indication of the 
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federal governnent•s responsibility for oontributirg to inproved umerstarxlin;J 
of natural resooroes am the envi=nment generally. Of particular rote was the 
infonnation effort made by a federal govennnent with regard to water levels, 
thrcugh the establishment of Envi=nment canada • s Great lakes water level 
Q:nmmication centre in March of 1986. It provided roun::1-the-c:lock m::mitorirg 
of high water level "wat:dles" am "wamirgs". Aooordirg to Fearse et al. 
(1985) , Enviroment canada alone expends an estimated $6 million annually on 
plblic infonnation am related pi:ograns !ran its total J::u:lget of $800 million. 
Ha.ever, most of this is dedicated to issues other than water levels. 

'1he ocmnitment to i.nfonnation develo1-11e11t an:! cUsseriMtion in the U.S. is 
spread thralghalt numerous federal am state agencies. Virtually every agency 
with management respaisibility for the lakes has an i.nfonnation develcpnent or 
infonnation transfer pi:ogram. To illustrate, basic hydrologic infonnation 
am hazard JDaR>irg is done by the coip; of El:l;ineers. HoWever, this is done 
as a service to, am often in coq>eLation with, other federal am state 
agencies. Special purpose research laboratories are also :fUrrlecl. to develop 
basic Great lakes data am analysis, for example thrcugh the National Oceanic 
am At:mosp'leric Administration, of the u.s. Department of o:mneroe. To 
itemize each infonnation souroe woold be a large task. However, it is 
inp:>rtant to recognize that the ocmnitment to i.nfonnation progranuning is 
widespread; so widespread in fact, that there is potential for En3"erxierirg 
confusion moong interests on the issue of Great Lakes water levels. 

It woold not be possible (at least in the U.S.) to tabulate the total aJOOlll'lt 
of research fun:lirg received for Great lakes research by plblic agencies, 
universities am private consultants aver the past several years. '1he ano.mt 
is significant, but is devoted to many topics outside the issue directly 
concemed with lake levels. In particular, water quality research prograns 
likely receive the largest share of total Great lakes research furrls. 
Ha.ever, this fun:lirg demonstrates that federal govemments' suwart for Great 
lakes studies is significant. '!bis signals the cxmnitment to develcpnent of 
baseline infonnation for governments. At the same ti.me, gettirg the 
infonnation to the plblic am havirg it un:lerstood is of prime concem to 
govemments. '!bis is demonstrated by their specific request for the 
develcpnent of an i.nfonnatior, program in the water levels Reference 
establishin;J this study. 

t!at;i'!l'!l ScJw,rejgnt:;y am Decisim Makim for lake l.eYels IffiJPS 

Despite the ocmnitment to the IJC as a bi-national body, sovereignty of 
national policy is of overridirg inportance in both nations. '1he awarent 
concurren:,e of basic policy themes between the two nations on the water level 
issue will make claims of sovereignty less of a prcbler issue than may have 
been the case m other past issues. Nonetheless, these policy positions make 
it less likely that major new fonnal agreements will be entered into by the 
two c:omtries, am llDl'8 likely that statements of agreements thrcugh joint 
ccmn.miques or other less formal arrarqements will be most likely. 

Federal govemments are dlaracteristically hesitant to vest significant 
management authority in international cxmnissions. Iltplerentation of 
cxmnission find.in;Js am 1ecx:u11eu3ations is largely depen:ient upon how they are 
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received by governments. 'lhis explains the awarent reluctance of the U.S. and 
canadian governments to create international oamdssions (there are only 2 
lorq standin1 ccmnissions). It may also explain the failure of governments to 
formally respon::l. to reccmnenclations of past LJC levels studies. 

O:-it:meat to 9?rD Planning 

'!here is an expectation of openness and acnesswility to the federal 
policy-malwg process. Imi.viduals and interest groops with designs on 
introduci.n;J or influenci.n;J resooroe management policy have a l'lUlltler of avenues 
to do so. In the U.S. ll'tf'D1berc of Ch,YLE!&> have lorq been LeO:ptlve to 
legislative initiatives fran constituents. Political sensitivities in the 
executive br.mc:h ren::l.er agencies su,;,oeptible to pressures for the 
enpiasis/de-ellplasis of given resooroe management authority. Finally, the 
judicial system gz-ants citizens and interest groops standin1 in the coorts, an 
~ that has established litigation as an often-used resource 
policy-malwg device. 

In canada, the .civil seLVice participates in policy developnent in conjunction 
with elected officials. Pressures fran the piblic to federal agencies can 
influence policy developnent. In recent years, the federal and provincial 
goverranents have increasi.n;Jly sooght the views of interest groops and the 
piblic at large before maki.n;J decisions, especially when they have involved 
natural resource and envirormlental matters. Ontario's conservation 
authorities channeled grass-roots interest in floocii.n;J and soil erosion 
prd:llems resulti.n;J in rn.nnerous studies with regard to piblic attitudes about 
hazards such as floods (Pearse et al., 1985). 'lhe 1970 canada Water Act 
authorized the federal minister to enter into agreements with provincial 
governments for the purpose of foL11lllati.n;J caiprehensive water resource 
management pla11$, 

" ... taking into aocx,.mt views expressed at piblic heari.n;Js and 
otheJ:wise by persons likely to be affected by inplementation of the 
plans. 11 (canada Water Act, 1970). 

In 1980, Environment canada adopted a Public Consultation and Infonnation 
Availability Policy ccnsisti.n;J of foor parts: Public consultation; regulation 
maki.n;J, requiri.n;J new regulations and guidelines be made available for piblic 
carment at all stages of their fonnulation; infonnation availability to the 
piblic; and oontril:ution to transportation expenses, whidl helps qualifyi.n;J 
groops to atten::l. designated meeti.n;Js. 

In the United states the ccmnit:ment to piblic participation in water resource 
project plannin;J dates to the late 1960s. Since that time the agencies of 
federal and state governments have experimented with varioos ai:proadles for 
piblic involvement in decision maki.n;J and continue to define the purposes of 
piblic involvement. While the purposes and means of piblic involvement 
continue to be develq,ed, specific water management programs and legislative 
action unifonnly call ·for and require "piblic participation" and qienness of 
decision maki.n;J on water resoorces issues. 
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Prior to the 1960's environmental or social OOl'lSEqleJ'lOE of projects were 
m:stly limited to recreational aspects. rue laxgely to a rapid increase in 
pc:p.llar environmental conoent, the environment has since emerged as a key 
issue to the goverrunents of both the United states and canada. 'lhe result of 
the p.iblic demand for policy d1an;Je in the U.S. was the passagP- of the 
National Environmental Policy h::t (NEPA) in 1969. 'Ibis legislation made 
environmental protection a major federal responsibility and created the 
Environmental Inpact statement (EIS) requirement as the principal means of 
forcing oarprehensive environmental planning to be done for new government 
projects. D.iring this period, U.S. federal water project evaluation 
guidelines were nntified. 'lhe Principles and standaros for Planning Water 
I.am ResaJrces (P&S) guided evaluation throogh to 1983 at which tine they were 
replaced with the Eoonanic and Environmental Principles and Guidelines (P&G) , 
still in place today. 'lhe decision rule of the P&G is to maximize national 
econanic developnent (NED) net benefits subject to environmental oonstraints 
or =iteria inp:,sed by other regulations. Planners 11USt consider all existing 
environmental.regulations in fornulating plans and 11USt meet the requirement 
for an environmental inpact statement (EIS). ltrrj alternative plans that 
reduce NED benefits in order to address other federal, state, local or 
international oonoerns can also be fornulated, but must be done so with 
oonsideration of four =iteria: oarpleteness, effectiveness, efficiency and 
aooeptability. AJ;propriate mitigation of unavoidable adverse impacts must 
also be oonsidered within each plan. 

A a:mparable desire in the early 1970's also existed aJ10R3 canadians at both 
federal and provincial levels resulting in the establishment of the 
Environmental Inpact Assessment (EIA) procedure. In canada, a m:ire flexible 
EIA prooedure was chosen than in the U.S.. 'lhe canadian prooedure allowed 
environmental oonoerns to be balanced against political needs. At the federal 
level, the canadian Environmental Assessment and Review Process came into 
effect in 1974. Adjustments were made in 1977, and the Environmental 
Assessment and Review Process (FARP) Guidelines were issued in 1984. 'lhe 
pi:ooess is structured to allow project prq;>onents to CXl1'rluct "initial 
environmental evaluation" of their own projects; the initiating department 
being the decision-making authority. Unlike NEPA in the u.s., the canadian 
federal cabinet has retained the power to decide whether in:lividual projects 
sha.lld proceed despite their environmental impact if they are in the national 
interest. Basically the process is made up of a preliminary self-assessment 
of potential inpacts, a formal assessment by the proponent of inpacts, 
government review, p.iblic reaction and ClCllll1lellt, and finally a decision. 'lhe 
provin:Jes (Quebec 'UXl ontario) also have their own EIA prooedures requiring 
the preparation of an EIA for all PUblic sector projects. Ontario is the only 
province to date to have passed a specific Environmental Assessment h::t 
(1975), in this regard. However, as with the federal level, dis=etionary 
power has been reserved for elected officials and cabinet. 

Both oamtries realize that there are limitations to their prooedures. 'Ibis 
is evicleooed by the frequent d1an;Jes and adjustments to prograns and 
guidelines. In canada the federal government again has m:ived towards inproving 
the process by including social inpact assessment; broader environmental 
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msouroe issues such as aesthetics; sustained productivity of fish and 
wildlife msouroes; and policy questia,s such as project needs, project 
altematives and oc:mpensatian for non-illi.tigatable environmental. losses {CF.ARC, 
1988). In the U.S., there have been suggestia,s for OClli>i.nin;J the strengths 
of nulti-objective plamiin;J with benefit-oost analysis to lead to a stronger 
and m:ire defensible evaluation procedure (Hol:ils et al., 1989). 'lhese 
pLi 1osals for refonn would in::ticate the ocmnitment by the govenunents of both 
natia,s to the procedure and a desire to i.nprave the piocw. EIA has cilan;Jed 
in Canada fran an instrument of p,tential refonn in p.lblic decision-making to 
a plannin,J and pt• oedural requirement in the project awraval picx;es,,,. 'lhe 
piooess in both natia,s has beo 11e "11 accepted and established evaluation 
req.ii.rement, and in all likelihood will oanti.rue to be so. 

In con:ructin;J the requind procedural evaluatia,s, the prooess of evaluation 
itself, with its nultiple concerns, provides a focus for diffuse interests to 
influence plannin,J of federal projects. 'lhus, evaluation prooesses oaiplement 
the open plamiin;J prooess. 'lhe result and intent of the extensive review 
requirements are to assure achievement of the policy goal of envi.ronmental.ly 
cx:mpatible eoonani.c developnent wherever federal investments are made. To a 
more limited extent, the procedures will also apply to other (non-invesbnent) 
federal and non-federal actia,s. A result, (perhaps uninten'.:led) is that the 
evaluation requirements coupled with the p.lblic involvement prooess have 
1~ the time f:r:an the conception of an invesbnent idea to its 
.illplementatian. 

5.5 ~ 

Govemments do have positia,s on the nature of the ''prd:>lem" posed by 
fluctuatin:J water levels in the Great lakes Basin, and they do have a 
perspective an what, if anythin:J, governments shoold do. Governments' 
evaluatia,s of actia,s need not (in fact, shoold not) start f:r:an scratch; 
rather they shoold reflect established policy positia,s which have evolved 
over time. In making generalizations about positions of govenunents (i.e. 
policy) , liberties of interpretation are unavoidable and the presence of 
exaptlons m.ist be acknowledged. Indeed, it is the exceptions which 
deloonstrate the main policy themes. 'lhus, for example, the resistance of 
govenunents to expanding post disaster aid (despite its existence) and the 
increased insistence on cost recovery (in the U.S.) for hazard reduction 
projects (despite a policy of less then full cost recovery), deloonstrate the 
policy presunptian in favcur of infomed and responsible decision making. 
Acknow'ledging these limits an the ability to generalize, there remain key 
themes of policy which m.ist be recognized in describing the position of 
governments. In SUlllllillY, interests uses of the services of the lakes are 
presumed to be "infomed" and "responsible". Governments' respousibility 
extems to assuring infomed and responsible behaviour, but also includes sane 
ocmnitment to assuring resiliency, eoonani.c progress, and environmental. 
protection. Finally, when making decisions, governments seek full 
participation of interests in decision making. 
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'Dlese broad policy themes serve to define the nature am ooq>e of goverrnnents' 
:respaisi.bilities in the water level issue. As a oaisequence, they also 
provide a basis for ai;:prais~ petitions by interests for governnent actions 
am for evalua~ specific measures gc,verrnnents might oontenplate. Whether 
these policy positions of gc,verrnnents are made clear to other interests am 
whether mechanisms are in plaoe for their inplementation are other matters 
EDlplacedi.rist:eeq:e+m±iasafthisnp:rt. s report. 
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SEX!l'IClf 6 

~ 11IE :utlllRl!SlS' IU:il'l'.U.l'ti 

6.1 lRlKDJCTIClf 

'lhe pi:eneling section has highlighted policy thenes of governments (espe::ially 
federal) relatin;J to fluctuatin;J water levels. As noted, these policy themes 
repi: sent the current positions of governments with respect to fluctuatin;J water 
levels and measures. On the other side of the issue are the interests, who also 
take positions ~ water level fluctuations (and other physical pv cesses) 
and measures. Un:lerlyin;J the positions taken by interests are their 
perceptions, concerns, beliefs and preferences about lake level changes and 
measures, and their :inplications. Positions are sanet.i.mes in conflict within 
and~ interest groups, as -11 as between interests and governments. 
Interest groups who hold very strong positions have or may in the future 
petition governments f= action. Whether governments should act on this 
petitionin;J deperrls on their responsibilities. 

To help governments better urxierstand what actions to take in response to 
disagreements and petitions requires that their policies and respousibilities 
be clarified (Section 5), and that positions of interests be articulated. 
F\Jrtherm:>re, it is :inportant to relate the positions of interests to the 
policies and responsibilities of governments. 'lhe purpose of this section is 
to develc:p a oonoeptual framework for interpretin;J interests' positions in 
light of government policies. 'Ibis awroach is then awlied in subsequent 
sections of the Report to each interest in turn. 

'lhe analysis basically seeks to understand the process by which interests go 
thralgh, either conscioosly or subconscioosly, when choosin;J to use the lakes 
and related land resources, and how and when such use results in calls for 
government action. Interests use the Great lakes - st. Iawrence River system 
and related land resources to ootain certain services, such as habitat for fish 
and wildlife pcp.ll.ations, a medium for transportation, a souroe of power, or 
access for aesthetic and recreational activity. In makin;J their decisions to 
use the services of the lakes and channels, interests evaluate is sane way the 
costs and benefits they will incur as a result of their decision. 'lhe costs and 
benefits of their decisions include not only eoouanic costs and benefits, b.1t 
social, environment and aesthetic considerations as -11. Costs and benefits of 
aJ'ff decision to use the lakes or locate alarv:J the shoreline are evaluated by 
interests, explicitly = ilrplicitly, on varioos =iteria. Interests' decisions 
may be influenced by their financial resources, and their values and attitudes 
towards such thin;Js as risk and fairness. Another major factor in interests' 
decision makin;J is their expectations regardin] both the consequences of water 
level fluctuations and the responsibilities of governments. 'lhese expectations 
are fontlllated in part usin;J the information the interest has available. 
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'1he values, attitudes and expectations an interest has also influence the 
positions 'Whid>. they take. If an interest holds st:ron:J positions aboo.t 
fluctuatirq water levels and :measures, they may petition govenunents for what 
they feel is appiq,iiate action to c:leal with their problems. SUc:h petitionirq 
can arise for ~ rn.mber of reasons. It is when these reasons i:elate to 
govemment respousibilities that governments are obliged to act. It is the 
established policies of governments 'Whid>. detemine whether or not they should 
take action to deal with interests' petitionirq, and 'Which provide direction 
for the types of action. 

6.2 'DIE BilSIS l'tR IND!mSIS' IH!ISIQIS '10 UlCA'.IE AND IEE 'DIE !AKES 

Interests, :i.rxlividuals or finns, choose to locate on or use the lakes and 
dlannels in order to obtain certain seivioes. '1hese seivioes of the Great 
lakes and st. Iawrenoe River are enployed in different ways by interests, and 
include such thirqs as habitat for fish and wildlife pop.11.atians, a source of 
power and a consumable product for in::lustrial and camnercial i;m:poses. '!he 
interest nust make an investment (e.g. financial, time) to transfonn the 
attribltes of the Basin environment into a flow of seivioes. '!he seivices 
create flows of benefits and costs, 'Which, of oourse, include not only economic 
benefits and costs, rut social and environrrental as well. 'Ihus, to capture the 
benefits or desirable attribltes the interest nrust incur the costs of the 
investment and the costs arisirq fran the attribltes of the Basin location. 

Consider sane of the attribltes of the Basin environment, 'Which may be thought 
of as inputs to a production process. '!he lakes and dlannels display many 
:interconnected JX).ysical and biological processes affectirq levels, flows, 
sediment transport, wave action, aquatic life and bird life. As an exanple of 
the connection between lake attribltes and the investment to capture a seivice 
flow, 'Which includes a flow of costs, consider an electric power generatirq 
finn. '!he finn, potentially, can utilize water level changes as water flows 
fran lake to lake. To do so the finn nrust invest, initially, in generatirq 
equiprent 'Which transfonns the energy of the fallirq water into electric energy 
'Which it hopes to sell at a price above cost. ffOl,.>ever, there will be 
additional future costs associated with the levels. For exanple, lower than 
expected levels can result in umer utilization of the generatirq facility. As 
another exanple, consider the :i.rxlividual who invests in a hare on the shore in 
order to capture the amenities of lake life, beaches, boatirq and spectacular 
sunsets. Iake levels, flows and sediment transport can affect the future 
benefits and costs of ownirq the hare. '!he environmental interest is sarewhat 
anaoalous in that this group need not locate on or near the lakes to receive a 
flow of seivioes. '!heir seivioe flow is characterized by a desired state of 
natural envircranent. 
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In undertakiJq a given activity in the Basin, an in:lividual makes an 
investment, in a,e way or another OCX1Siclering explicitly or inplicitly the 
following: 

o the expectaticn of a flow of benefits fran the im,esbteut related to 
the expected services of the lakes am the variability in those 
services as the levels am flows fluctuate. 

o the expected cost of the investment. 

o the expectaticn of a flow of o:ists for the investment. 'lhese include 
o:ists which are expected to vary with levels am flows, typically 
damage o:ists, am the extent to which the interest has an expectation 
that the gcllfemment will absom sane share of the CXlSts by such 
pcograns as disaster aid or sharing sane of the o:ists for protection 
'WOLks. 

o the will~ to take the risk that the invesb,eut will yield the 
expected flow of benefits am o:ists. 

Of OOULBe, there are usua1ly factors other than water levels which will 
influeooe the expected benefits am o:ists for the in:lividual. In making the 
investment decision in:lividuals may follow any of a llUllber of decision rules 
for relating the CXlSts of the invesbuent to the expected flow of :returns. '!hey 
may seek to ma.ximi z,. the expected return, or they may be more risk averse am 
adept a decisicn rule which will result in lower benefits, l:lut be less risky 
than 'WCUld be expected fran simply maximizing expected :returns. '1bere will 
also be differenoes in the time ftame over which in:lividuals consider their 
c.ptioos. 

Regardless of the decision rule followed, interests do not attenpt to prepare 
for the oocurrence of all expected events. Invesbnent o:ists 'WCUld increase as 
an interest attenpted to prepare for every water level event that could oocur 
over time. As an event beoanas less prci:>able it becanes more difficult to 
justify the investment to aOCOllllt for that event. For exmrple, OCX1Sider the 
hydro power interests en the Great lakes, the st. I.awrence River am the 
oonnecting channels. '1his interest stands to benefit f:ran increased 
generaticn as water levels rise. However, there have been periods when levels 
are so high that there is not encugh capacity to utilize those levels. '1his 
arises as the interest perceives that the cost of investing in the extra 
capacity is higher than the value of the electricity that could be produced 
during those infrequent high level periods. 'lhat investment 'WCUld provide 
more of a retum elsewhere. In like fashion, harbour dock facilities 
(recreational or CX11111eLCial am in:iustrial) are not constructed to cparate as 
effectively at extreue levels as at mid ~ levels, presumably because the 
interests jooge the infrequency of the costly event not to justify the 
necessaey experxliture. 
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6.3 mE PCRWl'J:CII OF EXAOC!lM'J:(H; 

Expectations are central to ~ both the i.nves1:lnent decisions of 
interests and their positions. 'lhe benefits and oosts, be they eoouanic, 
social or othel:wise, of locatirq on the lake are not known with certainty. As 
such, expectations of future benefits and oosts enter the investment decision 
as subjective prd>abilities. 'lhat is, each interest, subjectively, fonns a 
notion of the prd>ability of experiencirq a particular level or rarge of 
levels. l!ddi.tianally, to the extent levels are considered at all, each 
interest fonns an expectation of how a particular level or rarge of levels 
will affect their welfare. Furthenoore, the interest iooorporates notions of 
prd>able govei:1msnt action as it is expected to affect levels, and as it is 
expected to affect the oonsequenoes of varioos levels. 

'lhe 0a1plexity and accuracy of the info:cmation used to foJ:lllllate subjective 
prd>abilities can vary considerably fran interest to interest and am::>n;J 
imividuals within an interest. 'lhe subjective prd>abilities need not be 
calculated explicitly, nor need they take the fonn of a distril::Jution of 
probabilities. However, no interest makes an investment decision without 
SClle foJ:lllllation of subjective prd>ability for levels and an expectation for 
the oonsequenoes of different levels and flows, even if that expectation is 
that ocn:litions are static or as observed aver a short and recent time period. 

It is tenptirq to consider that there exists SClle "objective" expectation that 
is the "true" distril::Jution of lake levels and reflects the "true" 
relatiCl'IShips aDIOl'1=J levels and oonsequenoes. In practice, however, this is 
not the case. Rather than to define "cbjective" as the "true" situation, it 
is more awrqiriate to define "cbjective" as the best know'ledge available at a 
particular time, reoognizirq that this know'ledge can i:nprove aver time, for 
both the scientific oarmmity and the interests. 

Typically, governnents and the scientific oamunity have acoess to detailed 
technical and historical data and have the capability of analyzirq the data. 
'!his infcmnation does not necessarily represent known "truths", but represents 
the best scientific urderstandin] of particular Ji}ena!ena. Whether this 
infcmnation is stated clearly, accurately or consistently to the public is 
another matter. If the infonnation is inoarplete or inaccurate the 
expectations of interests can be biased. One case in point is info:cmation 
regarc:1irq historical levels. Governnents and the scientific camrunity have a 
contiJruaJs reoord of lake levels fran the last oentuzy to the present. 
Failures in government infonnation programs to cxmmmicate these data, 
however, may cause an interest . to rely on levels of recent llelllOJ:Y to fonmllate 
expectations which will be biased to the extent that recent levels are not 
representative of larg tenn levels. '!his can be a source of considerable 
Clalfusion as one interest's notion of high levels may ~nespoud to another 
interest's idea of average or low levels. Horvath et al (1989), for exanple, 
su;JgeSt that shoreline prq,erty owners have relatively short llelllOJ:Y with 
respect to previoos crisis events. As evidence, SClle peq,le dismantled their 
protective structures after the 1970s high water crisis and were caught 
1Jrl)I"E!pClred for the 1nid 1980s levels. 'lhis ten:iency for assinning that recent 
events reflect a full rarge of possibilities has been tenned ardlorirq in the 
psydlological literature (Norris and Kramer, 1986). 
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6.4 :utWIS PE1'11·ICN ~ 

An inqx,rtant CX:XilfXll ient of the water levels issue is the requests by interests 
for government action. Interests !take investments in order to capture 
sa:vices fran the lakes over tilfe, arrl in making an investnent an interest 
fonrs expectations of how future events are likely to affect their future 
welfare. 'lhese expectations fonn the basis of the positions held by 
interests, arrl as such provide the i.trpetus behin:l petitioning for government 
action by the interest. 

Petitions for government action vary in nature arrl intensity over tilfe arrl 
within arrl anw:m;J interests. Petitioning can arise for numerous reasons, 
including enotional, scx::ial, ecouanic an:l/or environmental concerns. '!he 
p.u:pose here is not to explain the reason for petitioning but to detennine how 
the petitioning of interests relates to the policy themes arrl responsibilities 
of governments. Interests petition at all levels of government, but the 
primary concern here is with how petitions relate to the responsibilities of 
the federal governments. In this study, four areas where petitioning relates 
directly to an established responsibility of federal governments have been 
identified: 1) sw:prise due to inadequate infonnation, 2) lack of resiliency 
to natural hazards, 3) benefit enhancerrent, arrl 4) cost shifting. 

0 Smprise 

An interest is surprised by the occurrence of a particular level a 
consequence of a level, or a government action or inaction, when 
subjective expectations prove inaccurate. An interest with an 
umerstan:iing of the probability of events arrl the consequences for 
location benefits arrl costs, presumably has incoI1X>rated that infonnation 
into their investnent decision, arrl has no:lified that investment in 
a=rdanoe with their willin;iness to take risks. 'lhus, the 
unexpectedness of an event, fran the interest's perception, is one reason 
for taking a position that governirent action is needed. As an exanple 
consider an qierator of a marina. In making the decision to invest in 
the marina the qierator might expect there is a 10% chance in any year 
the levels would be so low that incane fran boat slip rentals would be 
re::luced. 'Ibis expectation is then incoI1X>rated into fonning the expected 
return on the marina investment. If the levels have a 10% chance of 
falling to that level, the qierator may elect not to petition government 
when that occurs. However, should this condition oocur with a higher 
frequerx:y than expected, the qierator may request government assistance 
to ~ with the event. Similarly if an individual expected levels to 
remain relatively constant or expected governments to ensure that levels 
remain stable, that individual would be surprised by fluctuations, arrl 
might petition for government action. 

An interest may be sw:prised by water level fluctuations arrl their 
i.nplications, or by a government action or inaction. 'Ibis sw:prise can 
be explained in tenns of the values arrl expectations of an interest, 
their men-ory of previoos events, their umerstanding of the J:bysical 
piocess, arrl their knowledge of the political~uanic environment arrl 
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the roles of goverranent. 'lhe policy theme of federal govermnents is to 
have infonned decision makin;J on the part of the interest. If surprise 
results fran failure of goverranent infonnation programs to infonn 
interests makin;J plill1llin:J and investlllent decisions, then it is the 
govemments' responsibility to take action to better infonn interests. 

0 Resili.ency 

Even an unexpected event may be acceptable to an interest, if the 
interest is resilient. Resiliency may be brought about in several ways: 
where costs are not significantly affected by chan;i'im water levels, 
where another souroe of incane provides a cushion to level-induced costs, 
and where the interest makes a conscious effort to adapt to dlargin;J 
water levels. As an exanple of the latter, oansider an electric power 
generatin;J finn which suffers unexpected costs fran fluctuatin;J levels in 
the fonn of reduced power proouction at a plant. 'lhe greater the rnnnber 
of plants, the IIOre diverse those plants are in tenns of :i.npJt 
requirements am in tenns of location, and the greater the rn.nnber of 
inter-ties with other finns, the less this finn is adversely affected, 
because the cost of adaptation decreases. As another example, =nsider a 
small marina which is the sole souroe of incane for an owner/operator. 
As la.er levels force boats to other deeper docks, the operator will be 
less resilient in adaptin;J to the unexpected costs of the event. 

'lhe federal govemments seek to .i.nprove resiliency of interests. 
GoVemments oansider resiliency to be a p:roolem if it threatens e=ncmic 
bases for major industrial or energy sectors, or if it creates financial 
hardship for shoreline owners. Govemments can enploy measures to 
.inprove resiliency such as by providin;J infonnation for .i.nproved plill1llin:J 
of investlllents, and by broadenin;J the aooess to financial suwc>rt. 

0 Benefit Erilancement 

certain measures may provide benefits to an interest, sanetimes even 
after the interest pays its share of costs for the measure. If a measure 
is perceived to reduce costs of fluctuatin;J levels or increase benefits, 
am if the measure can only be .i.nplemented by government, an interest may 
petition for such a measure. '!his petitionin;J for benefit enhanoeloont 
may oocur even if the interest's initial investlllent was '\iell infonned, 
and regardless of the interest's resilience. 

Govermnents are responsible for seekin;J means to enhance the benefits of 
interests makin;J investlllents in the Great lakes - st. Iawrenoe River 
Basin. In the past, if a measure resulted in inproved returns to an 
interest, and also in general e=ncmic developnent, federal govermnents 
have .inplemented the measure. 'lhe regulation works controllin;J lakes 
SUperior and Ontario are exanples of such measures. However, govemments 
are new reluctant to create benefits by m:xlifyin;J the i;:nysical system at 
the expense of the environment or at the expense of the ?,lblic. AITj 
measure oansidered by govemments is new subject to strict tests of cost 
recovery and envirorunental protection. 
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0 Qlst ShiftinJ 

An investment decision by an interest may be based upon an expectation 
far the future actions of government an:i the costs they will bear for 
those actions. When there is an expectation that sane of the cost can be 
shifted to others (taxpayers, the environment, etc.) the interest IS 

welfare will be enhanced. To illustrate, expectations for disaster aid 
payments or construction of protection works at government expense will 
increase benefits to the recipients. If suc:b gova1we11L dctions are not 
farthcanin;J as expected the interest will be inclined to petition 
gc,vernnents far redress. 

If an interest is shiftin;J costs to others or expects to be able to do 
so, gc,vernnents oonsider this a prcblem when the costs far realizirq 
private gain are shifted to the em,lzauuent or to the general taxpayer. 

'Ihe frana.'ork cutlined in the precedirq pages provides a basis far 
int.eq>retin;J the petitions of interests in tenns of the established 
responsibilities of govemuent. Four policy-relevant intapretations are 
isolated, all rooted in the premise that interests develop expectations of the 
future in makirq investment decisions in the present. In the following 
sections, the positions of the interests are djscnssed usirq this frauework. 
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7.1 lNlHDx:l'LClf 

SB.!l'L<.ff 7 

K6LT.ltllS CF l.JrWJS 

'1he follCllio1llJ3 sub-sections deal in tum with each of the 10 interest classes. 
For each interest the followinJ questions are addressed: 

o Who, what an:i where is the interest (an:i its sub-classes), how does the 
interest use or invest in the resources ass=iated with the lakes an:i 
channels, an:i generally what are the major illplications of fluctuatinJ 
water levels for the interest? 

o What are the positions of the interest regardirg water levels (an:i other 
piysical processes), illplications of levels, an:i measures? 

o HcM can the positions of the interests be interpreted in the light of 
government policies? 

Information on the interests was oollected primarily by workin;J groups 
consistinJ of at least one U.S. an:i one canaclian specialist. SUb-classes of 
the interest, how they use an:i relate to the lakes, an:i the i.npicts of 
fluctuatinl water levels on the interest, 'Were identified through a review of 
past studies an:i fran =ntacts with various representatives of the interests. 
'1he peroeptions an:i positions of interests regardirg fluctuatinJ water levels 
an:i measures "Were oollected fran numerous sources. 'lhese included 
questionnaire surveys an:i telepione interviews, participation in group depth 
interviews (GDis) at various locations in the Basin, an:i review of documents, 
newspaper articles, p.iblications an:i oorresporxlenoe fran organizations an:i 
inlividuals. '1he sources of information an:i the =rkin;J group members who 
provided the information are outlined nore fully in AJ;perrl:ix 4. 

By presenti.JY,1 the views expressed by members of the interests themselves, the 
elements of the water levels issue that the interests see as problematic are 
identified. 'lhis is a first step in helpinJ governments to better umerstan:i 
what actions to take to ackrress the =noerns of the interest an:i how they can 
better respom to petitions to governments an:i =nflicts. 'lhe next step is to 
provide sane interpretation of interests' positions, based on the piysical 
settllq an:i processes, an:i relevant government policies that deal with the 
issue (see sections 2.2 an:i section 5 of this report, respectively). 'lhe 
framework presented in the previous section suggests that interests' positions 
on the need for government action can be interpreted in tenns of: 1) 
smprise; 2) resiliency; 3) benefit enhancement; an:i 4) cost shiftinl. 

'1he analysis of interests' positions an:i sensitivities foa1ses upon 
cxxisequenoes of fluctuatinJ water levels l:ut reoognizes that there are many 
other factors w.ich influence the 'lllelfare of interests. Fllrthernore, the 
analysis is based upon the assunpti.on that future oomitions will generally be 
consistent with the historical record. Discussinn an:i assessment of major 
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climatic ~ (possibly causi.rq levels to ~ significantly fran the 
historical rarge) , and major policy and ecouc:mic shifts are reserve::i for 
another section of the Annex: Future Uncertainties. 

7.2RDUDR9 

Dd:r■ t)rt1m 

Riparian is a tem which means relati.rq to or livi.rq on the banks of a river, 
lake or any other water body. 0:Klsequently, riparian can refer to alJoost all 
interest groups usi.rq and interacti.rq with the lakes, in::llXlirq fanners, 
OC'IIIDfl]',::ial and in:iustrial entmprises and recreationists. In this disaJSsion, 
as in most Great lakes studies, the tem riparians refers only to the group of 
individuals who own residences (either seasonal or pennanent) on the 
shoreline. 'Ibis group is also referred to as residential shoreline owners. 

'1be nmi:>er of residential shoreline owners, both seasonal and pennanent 
situated on or near the Great lakes is not known at this time. A prq>osal to 
ooniuct a detaile::i inventory and survey has been developed as part of this 
research effort and is presented in AWemix 1. 

Alt:hcu:3h aoourate data are OJrrentiy unavailable, it is known that the 
greatest concentrations of pennanent residential shoreline owners are in and 
arcAm:l the major urtian centres (see Figure C-7-1) . In the United states, 
large urtian centres are located on the southwestem shores of Lake Michigan 
(Chicago) , the -western shores of lakes st. Clair and Erie (Detroit, Tole::io), 
and the scuthm:n shores of lakes Erie and Ontario (Cleveland, B.lffalo and 
Rochester). In canada, urtian develcpnent of similar density and size can be 
fcmn at the -western eDi of Lake Ontario (Toronto and Hamilton) and on the st. 
I.awreooe River (M:mtreal and Quebec City) . In contrast, seasonal cottage 
owners teDi to be located away fran the major urtian centres, but within a 
:reasonable distance fran their pennanent residences. 

'1be location benefits to riparian residential owners relate to such factors as 
proximity to water for recreational pnp::ses, scenic views, natural setti.rq, 
family history, and real estate investment. In addition to the costs of 
pirchase and ncmnal maintenance, the location costs for riparians are tie::i to 
erosion and flooding. Average annual lake levels have been oontinuously above 
lcxq tem average fran 1970 to 1988; with extreme high water periods in 1985-
1987 and 1973-1974. Flooding costs are greatest -tlE!ll storms coin::ide with 
high levels, and costs associated with short tem shoreline erosion and 
recession can also be increased under these ocnlitions. Many areas along the 
Great lakes - st. I.awreooe River shorelines suffered extensive stonn damage 
during the latest extreme high water period. '1bese in::luded IDl'g ~int 
(st.ewart, 1986) and the northeast shoreline of Lake Erie (North Shore 
Coalition, 1986 ; Township of wainfleet, 1986) , -western Lake Erie, in::llXlirq 
~int Pelee (stewart and Lt.oyd, 1987), scuthm:n Georgian Bay (stewart et al., 
1987) , varioos locations alcxq the canaclian shoreline of Lake SUperior 
(stewart, 1988), the cities of Chicago, Illinois and Wimsor, Ontario, and 
many other smaller camnmities along both the U.S. and canadian shoreline. 
Sane shoreline owners in these areas suffered the loss of land and trees, and 
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damages +-..o (and in extreme cases loss of) shore protection structures and 
builcwgs and their oontents. tosses have ooa.irred mostly in lQII lyin; areas. 
In the sprin;, damages may be more severe when ioe is carried by waves and 
pushed against structures. 

Property losses have associated with them a number of other eoonanic and 
social iDp,.c:ts. Sane of the possible eoco:111ic :il!pacts of floodin; and erosion 
durin; extreme highs have been the costs of alternative acx.x:m,oJation, costs 
of~ septic systems, and the costs of repairin; or replacin; clamage:l 
shore protectioo 'WOrks, builcwgs and their oontents. Sane of the social 
inpacts have been increased stress and anxiety, disruption of people's lives, 
reduced enjoyment of prcperty, restrictions of recreational boatin; and 
deterioration of aesthetic amenities. For exa11ple, extremely high water 
levels >"ed!JOed the size of beaches, and for riparians who have beaches, this 
himered their aesthetic and recreational enjoyment of the prcperty. 
Extremely high waters have also le:l to problems for shoreline CM'lerS with 
boats. When boathouses have been flooded, or the water level is too high, 
boats stored in the boathouses CXJUld not be l'ooesse:l, wnile those outside the 
boathouse durin; high waters had to be stored elsewhere. F\lrthermore, 
floodin; of roads has prevented aooess to residences. 

A mmcn response of riparians to higher water levels and stonns has been to 
protect their investment. Sudar (1987) foum that over 50% of the riparians 
surveyed had taken action to protect their prqierty fran the effects of higher 
water. 'lhe majority of these people spent less than $5,000 on this 
protection, wnile nearly 30% spent in evoess of $10,000. 

'lhe extreme water levels of 1985 and 1986 gave rise to local coalition groops 
of riparians (most prevalent on Iake Erie) . 'lhese local coalitions fonn a 
network aroun::i the Great Lakes, with an ul!brella organization for each nation 
(the canadian Great Lakes Coalition and the U.S. Great Lakes Coalition), and 
an international organization that ties together all groops (the International 
Great Lakes Coalition) . '1he nain function of these groops is to lobby for 
govemment actions to further regulate the Great Lakes water levels. 

'1he :il!pacts of extremely lQII water levels on residential shoreline CM'lerS are 
not as readily awarent as those associated with extreme high water periods 
and stonn events, likely because levels belQII long term averages have not been 
experienced sinoe the 1960s. Hc:Mever, the recent significant drop in water 
levels oo the Great Lakes fran recorded highs to the long term average, after 
twenty years of above average levels, has affected shoreline CM'lerS in a 
variety of ways (Walsh and Weidman, 1988). Inpacts include, fran a riparian 
point of view, the expansioo of beachfront prcperty and a reduction in the 
am::iunt of short term erosion that they ooserve. In lQII lyin; areas, the 
threat of stillwater floodin; is reduced as is the threat of damage due to 
stonns. In many cases, the aesthetic value of the prq>erty has also increased 
with lower levels. 

Another :il!pact of the lower water levels has been restrictions on recreational 
boatin;. D:lcks milt in a period of high levels can becx:ane high and clcy wnen 
levels drop, even just to long term averages, forcin; SCllle prq>erty CM'lerS to 
rent boat dockage spaoe elsewhere, and top.it their boats in winter storage 
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before the en::i of the nonnal fall sea-:on. Riparians who own boats have foun:i 
that they are unable to navigate channels that they have been able to clear 
easily in previais higher water years. In sane cases this has resulted in 
prq:>eller an::l hull damage to their boats. I..ower water levels have required 
sane prq:,erty owners to extend their docks or to m:xlify them in other ways in 
order to be able to tie up their boats near their dwellin;Js. 

R:lsiticg 

Riparians are prilllarily concemed with proolems of floodin;J an::l erosion which 
they see as directly caused by high water levels. Much of the o.,nespon:ience 
(mail, plblic forum an::l group depth interviews) relates of damage to prq:,erty 
suffered during stonns in the high water period of 1985-86. '1hese riparians 
tell of lost (eroded) lake frontage, the loss of structures, the cost of 
m:,ving structures inlan::l, an::l of expenditures on shore protection. I.ow water 
proolems are very rarely mentioned. 'lhe riparians, as a whole, expressed 
suzprise (explicitly or ilrq:,licitly) that the high extreme levels of 1985-86 
ocw.d have occurred. 'lhey were not infonned that such levels would occur, an::l 
hence did not expect them. 

Riparians generally share a similar position in their search for goverrnnent 
measures to reduce and/or prevent prq:,erty damages due floodin;J an::l erosion, 
which the interest ass=iates with high levels. Typically, riparians define 
11goverrnnent11 in the broadest sense with little mention of specific levels of 
goverrnnent or of specific agencies within goverrnnents. On occasion there is 
referenoe to the I.JC. 'lhere are strorg feelin;Js of arger an::l frustration 
rooted in the riparians' inability to protect their prq:,erty or to draw the 
gov...:1U1e11t assistance that they feel ocw.d solve their proolems. 

Depen1ing on their situation an::l perception of the lilysical system an::l 
goverrnnents' roles, inilvidual riparians differ in the measures they pranote. 
'lhere are several categories of measures suggested by the riparians. Sane of 
these measures may be IIUltually exclusive while others are not. It is not 
Ur.XXL1,u1 for an inilvidual to favour JOOre than one measure. 

To sane extent, geo;JraE:ilical distinctions can be drawn aJOOrg riparians. lhose 
on the middle lakes ten::I·to favour canplete levels management of the lakes, 
althoogh this feeling is neither unique to this group nor held unifonnly 
within it. Riparians on lake Superior are strorgly q:.p;ised to the use of that 
lake for storage to help m:xlify levels downstream. lhis group feels it is 
unfair that they shoold have to suffer in order to reduce damage to camnercial 
or other riparian interests else..ilere in the Basin. lake Superior residents 
are generally q:.p;ised to diversions out of the lake to control levels. Sane 
riparians on the middle lakes see diversions out of lake Superior as an 
aooeptable levels management practice. Riparians on the st. Iawrence River 
are wary of any levels management plan. 'lhey see the st. Iawrence River as 
the "system drain" which will experience extreme flows for the benefit of 
others upstream with little consideration of their needs. Fairness is also a 
major conoem of the middle lake riparians. 'lhere is a pervasive perception 
that they have in::urred or might incur damages in order to protect other 
interests, riparian or otherwise, fran damage. 
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A survey by SUdar (1987) provides sane evidence of the variation in 
perceptions regardin;J water level fluctuations. SUdar interviewed 620 people 
in southern Ontario bebleell Iort Severn on Georgian Bay and Gananoque on the 
st. I.awrence River. Of the total respon:lents, 222 were shoreline prcperty 
owners, the general public makin;J up the remai.mer. At the time of the 
survey, Dece,ier 1986, the water levels on lakes Huron, st. Clair and Erie 
were the highest since 1900 for that month. care m.ist be taken in 
intmpreti.n:J these results as there was no inpJt fran riparians on the lower 
st. I.awrence River or the Great lake states in the U.S. Of the shoreline 
prcperty owners, 17% felt that the high levels were caused by humans, 39% felt 
that natural forces were the cause while an additional 22% felt that both 
natural and human factors contributed to the cause. With respect to questions 
regardin;J the preferred type of remedial action, 53% of the riparians felt 
that regulation of levels 'WOul.d be most effective (39% of the general public 
agu,ed). Of the riparians, 21% felt that shoreline protection 'WOul.d be the 
most effective (22% of the general public agreed). Of the general public 11% 
felt that shoreline management (zoni.n:J, setbacks, etc.) 'WOul.d be the most 
effective action; none of the riparians agreed. 

S\JbsecJ,lent statistical analysis of the SUdar data was directed at detennining 
whether knowledge of the attribltes of imividual resporrlents could be used to 
reliably predict an imividual's views regardin;J the cause of high levels, 
solutions to the problem and who should pay for the solution. Factors 
oansidered were age, inoane, information sources, prq,erty ownership, 
IIBlt>ership in a shoreline group, awareness of high water damages and the 
effect of lake levels on the imividual. '1he analysis ooncluded that there 
was no clear basis for predicti.n:J how different imividuals within the 
pcpilation 'WOul.d view the cause, the solution or who should pay for any 
solution to the lake level fluctuations. '!his analysis ooncluded that 
riparians are a diverse group in terms of their imividual attribltes and 
perceptions regardin;J the fluctuations of the lake levels and in terms of 
what, if any, measures should be taken to address such fluctuations. 

It is difficult to say if those riparians who suwart regulation of levels in 
the lakes system are in the majority, but it is clear that this group is the 
most vocal. It is useful to explore the position and perceptions of the 
organized riparian coalitions fonned on both sides of the international 
border. '1he International Great lakes Coalition (IGI.C) encaipasses two 
national divisions, the Great lakes Coalition (GI.CJ in the U.S. and the 
canadian Coalition for Great lakes Regulation (o:x.IR) . F.ac:h of these 
divisions has organized local chapters, thirteen in the u.s. and six in canada 
(antis, 1988) • '1he IGI.C is a relatively new organization havi.n:J taken its 
main inpetus fran the riparian prq,erty damage suffered duri.n:J stonn events in 
late 1985 (antis, 1988). Referri.n:J to its position paper, the Coalition 
(international and national levels) seeks: 

"reasonable and permanent solutions to the catast:rc:pti.c floodi.n:J and 
erosion problems caused by extremely high lake levels and mitigate losses 
due to low lake levels. '1he Coalition pu p:ses to cause reduction of 
extreme high and low lake level related losses, to the extent man is 
able, by pzooctlnl stabilization of Great lake water levels through 
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effective arxl equitable hydraulic regulation of the Great Lakes system 
under a centralized management entity" (GI.C, 1987). 

'Jhe CX>alition feels this can be aCOC11plished: 

''by a:mpactin3' the ran;,e between extreme high arxl low water levels 
through use of varioos existing an:l/or new control devices located in the 
Great Lakes system ... Althalgh any sin3'le control device used 
imepen::1ently may brin3' only limited results, the oati:>ined an::i 
cx,ordinated use of all existing controls, together with new controls, 
operated under a central management plan would produce considerable 
results an::i benefits" (Gl.C, 1987). 

F\lrtherm:>re, the CX>alition feels that lake level regulation would be of 
benefit to navigation, recreation, governmental an::i environmental interests 
an::i has issued a brochure statin3' this position (IGI.C, 1989) . !t:lre 
specifically, the CX>alition states that regulation will stabilize ..-etlan::is, 
protect wildlife habitat, encourage water related business, result in faster 
an::i more efficient shiwin3', protect public roads, parks an::i facilities, 
secure tourist arxl recreational incanes an::i provide safer access to water 
facilities. 

Umerlyin3' an::i associated with the above position are several perceptions as 
to the i;:tiysical, eoo11anic an::i political environment affectin3' the levels 
issue. !t:lst obvioos is the perception that high levels lead directly to 
increased flood.in; an::i erosion. Another major perception is that lake levels 
can be sJCXJessfully managed. 'lhis perception ai:pears to be rooted in at least 
three main sources: i) statements by "experts" (including past IJC studies) 
which suggest that human oontrol can be affected Cll/er the lake levels (IGL 
CX>alition News, 1988, 1989 an::i GI.C, 1987) an::i ii) the decline in levels from 
1985 to 1988 ~ too rapid to be eleplained by chan;Jes in precipitation 
(Amresen, 1988) an::i iii) the levels of two of the lakes, SUperior an::i 
Ontario, have been artificially oontrolled to sane extent. 

!ol.lcl1 of the passion underlyin3' the CX>alition's en::leavoors may be attribJted to 
their perception that riparians have been treated unfairly. Given the 
perceptions mentioned above, the oocurrence of erosion an::i flood.in; in recent 
years suggests to this interest that lake levels have been managed in favour 
of other interests, particularly hydrqx:Jwer an::i navigation (IGL CX>alition 
News, 1989). 'Jhe issue of fairness arises again from the perception of the 
pi: □ sent practice of regulatin3' the levels of only two of the lakes. 'lhe 
CX>alition also feels that i) the opinions of the shoreline property owners 
have not been heard durin3' previoos IJC research into the water levels 
problem, ii) that estimated losses to other interests (particularly shiwin3') 
arisin3' as a result of regulation have been C/1/erstated in past IJC analyses 
an::i iii) that the full oost of the damage they have suffered has never been 
aa::urately estimated (Gl.C, 1987 an::i IGL CX>alition News, 1989). 

'Jhe CX>alition favoors any measures, such as dreclgin3', i.ntert>asin diversions 
and shore protection, which can canpliment level regulation as long as they 
perceive a oontinued ccmnitment to levels regulation (GI.C, 1987). 'lhese same 
measures may be received unfavrurably if they are perceived as stopgap 
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solutions an:1 that these measures sinply draw attention an:1 suwcrt aJ,,ay fran 
their main goal: 

"OUr goal of lake level management is an abstract, intan;Jible concept, 
tut it nust remain the s~ar goal of cur group. Too often we are 
sidelined by nme tan;Jible cbjectives such as SON plans, Cllicago 
diversions, mack Reck canal, etc. because they are tan;Jible an:1 the 
p.iblic can readily urxlerstan:1 their inptcts. 'lhese cbjectives nust all 
be addressed, tut we have tu rematLer that, withcut achievi.n; cur goal, 
all of these d)jectives will just perpetuate the crisis mismanagement 
scenario that has been followed in the past" (IGL Coalition News, 1988) . 

'Die Coalition strcugly • nx:ses any shoreline management measures which would 
limit their use of their property or eventually force them aJ,,ay fran the lakes 
(IGL Coalition News, 1988, 1989). 'Die suggestion that the riparians' problems 
could be solved by IDOll'i.n; -y fran the lake can result near violent reactions 
('l\Jrton, 1987) . 

Unlike the Coalition members, many other riparians are less politically 
organized. 'Die current urxlerstan:1in; of their positions relies largely on 
group depth interviews an:1 letters fran individuals sent to the LJC offices. 
'Die Coalition arpears to represent sane of the individuals' positions although 
it is not clear that these individuals are Coalition members. other riparians 
express positions that differ fran the Coalition position. 'lhe followi.n; 
paragrapis simmer; ,i:e the positions gleaned fran riparians via group depth 
interviews an:1 individual letters. 

Many in this group siJbscribe to the view that the high levels of recent years 
were caused by the actions of humans. 'lhese riparians refer to the large 
IUllber of regulati.n; works an:1 other structures in place on the lakes an:1 see 
them as the cause of their prd:>lems. 'lhere is also the perception that 
in::reased tile drainage an:1 ULban develq:ment has caused increasi.n;ly mre 
water to drain into the lakes. M:>re directly, many riparians across the basin 
an:1 on the st. Iawrence blame the goven,ment for not takin;J action they 
perceive to be within its power. Sane members of this group feel that the 
government, at pi:s:nt, has full control of the levels, an:1 can therefore 
control flooding an:1 erosion damage, tut that it chooses, inequitably, to 
manage the lakes to the benefit of others, specifically shiwi.n;, hydrcpower 
or other riparians elsa.bere in the system. '!his is a stron;Jly held 
ccnviction. other riparians feel that the government may not have control of 
lake levels at pnsent tut that such control is feasible, an:1 to not enieavcur 
to control the levels indicates govermnent neglect. Many riparians on the st. 
Iawrence want representation on the st.Iawrence Board of ~l. 

'lhcse 'Who feel that the high levels are due to the action of humans, 
goven,ment or otherwise, indicate that they are willi.n; to accept the vagaries 
of nature tut are not willi.n; to accept the damage caused by others. 'lhere is 
a feeli.n; that the riparians have a right to normal levels (not necessarily 
average) an:1 that their rights have not been recognized. '!his feeli.n; is mst 
clearly stated by riparians on lake SUperior 'Who feel that the rules would be 
chan;Jed midgame if Iake SUperior levels were allowed to rise above the 
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maintained level of 602 feet in order to alleviate the high water problems 
downstream. (To sane riparians this level is oonsidered to be "natural".) 

Sane riparians perceive the high levels as a natural process that cannot be 
ccntrolled by human intervention. others feel that levels should not be 
cx:ub.olled even if it were feasible, that to tanper with nature on such a 
scale is dangerous or othetwise un:iesirable because environmental resilience 
or p.1rity may be adversely affected. 'Ibis group prefers measures, sudl as 
various foJ:llB of shore protection, whidl reduoe erosion and flood damage 
withcAJt attenptin;J to affect levels. Shore protection measures also receive 
sane suwart fran those in:lividuals who suwart Type 1 measures. '!hey feel 
that shore protection may be a useful SUR?lement to levels regulation. 

Q:mnnn to all riparians is the rejection of any measures whidl they perceive 
will restrict the use of their prq,erty, although sane riparians favoor 
restrictirg new develq:ments in hazard areas. Zoriin;1 regulations, in 
partiallar, are seen as restrictions on private property rights. 'lhe notion 
of private prq,erty rights is held oost strorgly. 

Whether the riparians believe that the high levels are caused by human action 
(passive or active) or by nature, there is a st.ron;J feeling that level 
fluctuations can be predicted with accuracy and that these predictions should 
be made available to the public. Riparians feel they would be able to nake 
better infozmed planning and investment decisions if they have good 
predictions of stonn events and levels for the short and long tenn. 'lhese 
riparians often in:licate that both prediction and dissemination of the 
forecasts would be better served if the present lakes management and research 
groups fonned a 11Dre unified organization. '!here is a feeling the information 
that is presently available fran various soorces is sanetimes inaccurate and 
sanetimes oonflicting. Additionally, there is an expressed deman::l. for 11Dre 
practical information about the lakes, tedlnical or otherwise. 

'lhe deman::l. for information and better prediction is tied closely to the 
concem CNer private property rights. '!hat is, there is a feeling that with 
better information, in:lividual riparians will be able to nake 11Dre infonned 
decisions regarding their shoreline investments, thus rel\YJ\Ting the need for 
any restrictions on the use of their property. 

FOsitions of riparians can be interpreted in light of the policies and 
responsibilities of gCNernments as they relate to surprise, resiliency, cost
shifting and benefit enhancement. one of the major bases for riparians' 
CXllXl0rl'lS and petitioning is surprise due to inadequate information, 
misinformation, or misiln:lerstan:- GCNernments' policy theme to have 
"infonned" decision making on the part of land owners seems to have fallen 
short. 'lllere are significant differences c111CDJ scientists, gCNernment 
representatives and riparians in the a.u-rent understan:ling of pi.ysical 
ptcoesses ani roles of gCNemments. 'lhese differences can be related to such 
factors as the evolving scientific oonsensus, the dissemination of and access 
to information, and the varied len;Jth of experience on the part of riparians. 
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'Ibis infODDation theme is reflected in sane fumamental differences between 
the ='It scientific consensus and the perception of riparians regaroing 
piysical Pl" sses. In general; the riparians see a direct link between lake 
levels an::l the degree of erosion and floodinJ damages they e,q:,erience. 'lhe 
scientific oonsensus (see Section 2.2) highlights the variability in short 
tenn erosion response to levels and points cut the ilrportanoe of stonn events 
in causin;J damagPc. M.lch of the erosion and floodinJ damage occurs durin;J 
stonns, an::l stonns of equivalent severity can cause severe damage, even 
without extremely high static levels. '!here seems to be a disagreement 
beb,ee11 many riparians and the scientific CX11'111.ll'lity about the degree to which 
erosion an::l floodinJ damages wou1d be reduoed un:ier a regulated system. 'Ihe 
scientists argue that regulation wou1d have questionable influence on reducin;J 
erosion and floodinJ damages, in part because of the ilrportant role played by 
stonns. 

Another point of disagreerent am:m, the interested parties relates to 
feasibility and inplications of lake levels regulation. Many riparians, the 
Coalition in particular, suggest that the regulation of all lakes wou1d be 
feasible and equitable (GI.C, 1987; IGL Coalition News) . 'Ihe scientific 
oamunity argues that full system regulation is technically possible, rut 
wou1d have major inplications for sane carp:,nents of the system (quite apart 
fran eu,nooll..:: and enviraranental considerations), and would have limited 
effectiveness in oontrollin;J levels because of the unpredictability of 
climatic ocnlitions. 

Scientists point cut that regulation to reduce extreme high and low levels 
requires a means of storage or discharge in times of surplus and a source of 
SIJA)ly in times of deficit. For exaJ!i)le, Lake SUperior is regulated by 
withholdin;J water fran downstream lakes durin;J periods of low inflow or 
precipitation into SUperior, and by releasin;J =re water fran SUperior durin;J 
high inflow or precipitation. 'lb regulate the levels of all the lakes 
(essentially treatin;J all of the lakes as one large lake) wou1d require an 
cutlet which wou1d have to absorb all the fluctuations of precipitation in the 
entire Basin. 'Ihe st. Iawrence River, as the only major basin cutlet, would 
have to &CXX.11■,o:ldte highly irregular nows. 'lhus, regulation of all the lakes 
is technically possible rut has P1ysical constraints in tenns of the capacity 
of the st. Iawrence River (and other interconnec:tin;J channels) and qiposition 
fran riparians, and other interests includ:in:J the city of Montreal, who wou1d 
be faoed with increased flows. 

Scientists also point cut that snooessful regulation for the system wou1d 
require prediction of climate, particularly precipitation and evaporation. 
'lhe 1.D!pl'.edictable nature of climate, the inlllensity of the system, and the time 
lags involved mean that even with controls in place, regulation to avoid or 
significantly reduce fluctuations in levels may not be possible. 

'lhe Coalition also argues that other major interests stand to gain fran 
regulated levels. As mentioned above, many interests on the st. Iawrence 
River wou1d qipose full regulation of the lakes. Contrary to the Coalition 
position, the environmental interest in general perceives fluctuations as 
beneficial to the integrity and health of the envi.rornnent (see Section 7 .3). 
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Furt:henlDre, shiwin:J am electric power interests are not seekirg further 
regulation of levels (see Sections 7.4 am 7.5). Regulation of levels will 
result in greater fluctuations in flows in the interoomectin:J dlannels whidl 
can reduce the reliability of electricity generated at plants in those 
channels. Regulation "10Ul.d also reduce high levels that can be beneficial to 
lake carriers by allc:Mfn:J them to increase tonnage per trip. 

Misinfonnation is clearly a part of the riparians' conoems am petitionin:J. 
'Ibey were not 'Well infonned aba.lt possible levels am the effects of stonns on 
erosion am floodin:J, am they suffered damages. In addition, the riparians 
in general arpear to be poorly infonned of the policy of federal governments. 
For exanple, government policies regarclirg floodin:J am erosion damage awear 
not to be clearly articulated, since the CX>alition does not i:eoognize that 
govenwnents I policy does not CXll'lSider the suwin:J of erosion of private lands 
to be a matter of p.iblic conoen1. '1here is also little, if any, mention of 
govennents• cx:mnitment to havfn:J those who benefit fran the use of shoreline 
lands bear the oosts associated with that location decision. 

'lhe situation regarclirg infonnation is certainly :i.npi:oved Cll/er that of 5 or 10 
years ago, when many riparians am others believed that level fluctuations 
were caused directly by the regulation on the part of gCll/erranent agencies. 
8.It there is still a need to better infonn those making decisions aba.lt 
locatfn:J on or usin:J the lakes am channels. 

'lhe petitionin:J of riparians can also be intei:preted in light to their 
resiliency. Many of the lanic:Mners have little q,tion but to fully absol:b 
oonsequences of levels fluctuation or stonn processes, because they do not 
have the financial resoorces to construct am· maintain shore protection 
stJ:Uct:ures or other means of adaptation. In other cases this limited 
resiliency can be traced to the limited infonnation am un:lerstanding of the 
likelihood of events am their oonsequenoes. other individuals may s:i.nply not 
have factored these possibilities into their location decisions or they have 
chosen to take the risk. 

It is difficult to detennine to what degree benefit enhanoement am cost 
shiftin:J play a part in the riparians' petitionfn:J for (JCll/erranent action, 
because the question of who should pay for regulatory works is rarely 
addressed. Ozanne (IGL CX>alition News, 1988) suggests a strategy i.mere the 
beneficiaries of level regulation "10Ul.d pay the cost whidl the author feels 
"10Ul.d be less than the cost of shore protection. 'Ibis "10Ul.d indicate benefit 
seekirg behaviour. On the other han:i, the SUdar (1987) survey indicates 67% of 
shoreline prcperty CMners surveyed felt that goveniments am the general 
taxpayer should pay for any measures taken. 'Ibis may be nw:>re attrirutable to 
cost shiftin:J behaviour. Regardless, governments are reluctant to create 
benefits by nmifyin:J the :i;:nysical system (e.g. through regulation) at p.iblic 
expense or the expense of the environment. 

C-66 



7.3 ~ J..N'D!RFSI' GlUJPS 

Jntrrdrtim 

'lhe envircnmental interest class consists of many groups an:i organizations, 
includug citizens groups, governmental agencies, an:i scientific/research 
groups which act as advocates for the environment. Exanples of sane of the 
envircnmental interest sub-classes are envircnmental conservation an:i 
protection associations, hik:in; an:i caJll)in;J organizations, scientific an:i 
envirc:nnental research establishments, health an:i medical agencies, heritage 
an:i cultural resrurce agencies, an:i groups interested in preservin;J an:i 
enhan:in;J certain aspects of the Great I..akes environment, sudl as wildlife, 
wetlards, an:i soils. 

'lhe class as a -whole is characterized by its concerns aboot the environment. 
'lhese concerns are rooted, oot so :nuil in a desire to utilize the environment 
in a particular fashion, but rather in the desire to maintain the integrity of 
the ecosystem. 'lhat is, an in:lividual interest may oot have any direct 
interaction with the lake ecosystem but still receive a service fran the 
ecosystem that is deperdent upon its integrity an:i productivity. 'lhe interest 
consists of many in:lividuals, often represented by organizations as well as 
government agencies, with man:lates to protect the environment. 

Sare environmental interest groups are conoemed with a specific issue or with 
the protection of a specific resrurce, while others have nore general 
envircnmental concerns. 'lhe goals of groups with specific environmental 
concerns are generally related to protectin;J their interests an:i they are 
in:lifferent aboot how certain water level measures might affect the ecosystem 
at large. other groups have a broader perspective the of Great I..akes - st. 
l.awrence as a system. 'Ibey are usually interested in the entire environment, 
an:i often take stron;J positions on fluctuatin;J water levels an:i measures. 

'lhere are a considerable number of studies devoted to assessin;J the 
envirc:nnental effects of natural fluctuations in Great I..akes water levels. 
However, given the OC11plexity of the environmental system, it is difficult to 
draw many substantive oonclusions regardin;J the effects of fluctuations on 
sane o 111a1e11ts of the environmental system. 'lhe Great I..akes environment is 
sensitive to fluctuatin;J water levels, but the ecological consequences are oot 
altogether umerstood = quantified. 

cyclic fluctuations over the long tenn arrear to have sane effects on general 
water quality in the Great I..akes, especially in isolated bays an:i hamours. 
'!his ~ because ~ in lake volume affect the dilution of substances 
in the respective lake basins (IJC, 1981) . water level fluctuations also 
affect wetlan:is an:i the species that use the wetlan:is for sane of their life 
cycle requirements. As water levels ~ spatially an:i tenporally, the 
extent an:i diversity of wetlan:is an:i wetlan:i species may also c:han;Je. For 
instarx:ie, durin;J high water periods wetlan:is may be tenporarily sul::lnerged. 
'!his oculd have negative i:apacts on sane fish an:i waterfowl species -who use 
the wetlan:is f= breedin;J grcmm an:i for food sruroes. However, these 
effects are generally recognized as part of the natural process which maintain 
wetlan:i diversity. 'lhe Great I..akes wetlan:i environment is a direct reflection 
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of the lorq tmm water level regime (J:avidson-Arnott and law, 1988), and if 
this regime chan,Jes (due to regulation, for exanple) then chan,Jes in the 
extent and diversity of wetlarns would result. 

water level chan,Jes and associated shore processes also affect the terrestrial 
envixamieut. Erosion and deposition are constant processes in shoreline 
areas, and c:x:a,sequentl.y oocur at all water levels. However, with chan,Jes in 
levels, shorelines will reach new equilibrium positions. stonn activities, 
especiaJly when they coincide with high water levels, ten::l to accelerate 
erosioo and slq,e failure, and have caused destruction of sane shoreline 
habitats and the creation of new ones. 

JmitiCl"IS 

Despite the diversity of enviramiental interest groops, their views regantin:J 
fluctuatin;J lake levels are similar. Environmental interest groops feel that 
dlaR]irg water levels are a dynamic, natural process, and that fluctuations 
are inevitable. 'Ibey do not believe that natural fluctuations are harmful to 
their interests. To the contrary, they believe that their interests are 
deperrlent upon the natural fluctuations of the Great lakes. 

Generally, environmental interest groops do not favour structural measures 
that would alter water levels. 'Ibey feel that these measures would alter the 
natural J;'"'OOSSSes and not eliminate erosion and floodirg, and that these 
J;''"OOE'SSes ~d merely be transferred locally or downstream (e.g. fran lake 
Erie to lake ontario and the st. Iawrence). Environmental organizations are 
also st.ron;Jly cg:,osed to interbasin water transfer, because they feel that 
increasirg diversions into or out of the Great lakes would have severe lorg 
tmm environmental, social and eoonanic .inpacts to the region, particularly 
durirg lOii water periods. 

Environmental interest groops have differirg positions regantin:J shore 
protectioo structures. 'lhe majority of groops does not suwcrt shore 
protection structures, particularly if they are used to protect hazardous 
areas for develcpnent i;:mposes. 'Ibey feel that structural measures only slOii 
natural i;:-roce::ses and benefit only a ffM in:lividuals who live in coastal 
areas, which are not suitable for develcpnent. 'Ibey also feel that these 
measures enooorage encroachment on existirg or potential wetlarns and other 
hazard areas, and that any in:lividuals choosirg to live in sensitive areas 
shcw.d bear the full cost of that location decision. 

Sane environmental groops, however, do suwcrt shore protection devices. 
'lhese groops are generally ooooerned with protectirg an existirg wetland or 
other enviroranentally sensitive areas. 'lhe use of shore protection -works such 
as beach na.irishment, ba=ier islands or offshore breakwaters is favoured only 
if they are proven to be environmentally arum, and if they do not result in 
damages elFel>bere in the system. 

'l'ype 3 and 4 measures are suwc>rted as the best group of measures for dealirg 
with fluctuations. Environmental interest groops favoor land use plannirg and 
zooirg to keep pec:ple out of hazard areas. Fllrthentr:>re, they suwcrt 
ocntinled and increased public education and infonnation, because they feel 
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that m:>re peq,le need to fully understan:l the Great lakes enviz01ment and the 
characteristics of its natural processes. 

Great Lakes United (GllJ) is a major intematiooal grc,.ip that represents 
ai:proxilnately 200 env:ircranental organizatiOl'IS fran the 8 states and 2 
pravi.ooes borclerin;J the Great lakes and st. I.awrence River. GllJ holds strorq 
positiOl'IS regarding fluctuatin;J water levels and measures, which are 
oonsistent with other env:ircranental interest graJpS, tut which dese!:ve further 
elaboratiOl'l. 

GllJ was formed in May 1982 with the i;mpcse of coordinatin;J and I.D'lifyin;J the 
diverse env:ircranental interests of the Great lakes Basin, and cx:,nsists of many 
o:inservatiOl'l, env:ircranental, oamunity, I.D'liOl'l and govermnent organizations. 
'DllE' c:, +1111..., goal of GllJ is to protect, oonserve, and prcperly manage the 
resouroes of the Basin. 'lhe objectives of GllJ are: to educate citizens on 
Great I.akefi. issues, further canservation efforts in the Basin, provide 
infoonation excharge Ol'l =itical issues. enooorage env:ircranentally soon::l 
ec01.:aulc strategies, and pranote plblic euwort and coordinate citizen action 
Ol'l Great lakes issues 'lhe major issues that Gill have been involved in are 
winter navigatiOl'l, the 1978 u.s.-canadian Internatiooal water Quality 
J\greE!lnent, the Great lakes Toxic SUbstanoes Control Agreement, and water 
diversiOl'IS. 

'lhe major premise of GllJ is that an ecosystem awroach to resouroe management 
be adcpted to solve env:ircranental problems in the Great lakes - st. Iawrence 
$yetem. Any water resouroe policy which is develq:,ed and int:>lemented should 
take into cx:,nsideration the system as a whole, and hence reflect what is best 
for the Great lakes. Members of the GllJ feel that this Reference lll.lSt 
reflect this J;il.ilosq:ny and not be un:iuly influenced by one or a few interest 
graJpS. 'lhe followin;J is a recent statement of their position: 

"Olr challer-;,e is to maintain and reestablish a pti.losq:hy of natural 
resource stewardship in water level policies. let us ensure that the 
IJC's reference reflects that J;il.ilosq:ny and is not un:iuly influenced by 
the loudest special interest of the time. FOlicies which reflect what is 
best for the Great lakes do not constitute a special interest, tut a 
generic interest for us all. 'lhe Great lakes need a water resouroe 
policy which will stand the test of time and not s.inply constitute a 
strin;J of pn::p:>eaJ" to manip.llate the lakes for human benefit" (Great 
lakes United, Fall 1988, p.1). 

GllJ aocepts that lake level fluctuatiOl'lS have been inconvenient to certain 
interests in the Basin. However, they feel strorqly that natural fluctuations 
are vital to the lon; tenn ecological diversity and stability of the Great 
lakes - st. I.awrence $yetem. 'lhey enooorage governments to choose a water 
resource policy which allows the natural fluctuations of the lakes and st. 
Iawrence River while pravidin;J human benefits within the boun:ls of the Basin. 
'lhis policy shoold be based on stewardship of the system, rather than on 
manip.llatiOl'l for short tenn gain. 

'!hey feel that one of the greatest benefits for interests usin;J the Great 
lakes - st. Lawrence System, is that they are able to access a clean 
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waterfrart:. PI sently, a Gil1 special task force is develcpin;J canpaigns aimed 
at cleanirg up the Basin an::l inprovin;J the water quality of the System. 'lheir 
work focuses an develcpin;J sdlemes to regulate toxic discharge an::l reduce 
souroe p:>llutian inputs into the System, to recycle hazarcloos materials, an::l 
to ban all overflow dredgin;J q:,eratians. Furthennore, Gil1 strorgly advocates 
that governments maintain plblic access ":'ights to the water by limitin;J non
water related developoants, such as houses, hotels an::l oon:ianini1D11S, alon;i the 
shoreline. 

'lhe p:,sitians of Great Lake united regardirq measures are sinple an::l 
straightfoxward. Like other anviromantal groups, Gil1 is strorgly q:posed to 
increased diversions into or cut of the Great Lakes Basin or major 
restruc:turin;J of the water system as means of addressin;J lake level concerns. 
Great Lakes united believes that people DI.ISt learn to live within the l:loonds 
of the lake levels, an::l that to tty to control them lo.'Qlld cause irreparable 
damage to the e00logical system. Great Lakes united President Frederick L. 
Brown stated: 

'"lhere are no quick fixes to the fluctuations of lake levals. OUr 
efforts should be foaJSsed on how wa can best live within nature's 
ball'm" (Great Lakes united Anrrual Report, 1988; p. 9). 

Gil1 suwarts Type 2 measures, such as shoreline protection 1NOrks an::l dredgin;J, 
only if they can be proven to be anviromantally soun:i. 'Ibey feel that 
shoreline protection devioas such as beadl nourishment, barrier islan:ls, an::l 
offshore breakwaters can be affectiva an::l awropriate provided that their 
inplemantation does not result in damages oocurrin;J elsewhere in the 
eOOsystem. Likewise, they feel that before ll!i)letnentin;J dredgin;J or channel 
mxl.ification projects, the anviromantal consequenoes of the project l!RlSt be 
examined. However, GW clail!ls that at present =st dredgin;J practioas are 
carried cut without due consideration to their anviromental ll!i)acts. Present 
overflow dredgin;J q:,erations, they claim, degrade the quality of the 
environment by releasin;J ex>ntaminated sediments into lakes an::l channels, an:l 
the group is strorgly q:posed to these q:,erations. Gil1 feels that priority 
should be given to assess;'"g the anviromantal consequences of dredgin;J, an:l 
that new advanced dredgin;J technologies be develcped. 

Great Lakes united advocates a lon;i tenn water management awroadl for the 
Great Lakes - st. Iawrenoa System. 'Ibey strorgly awrove of ooastal zone 
management as the best means of acldressin;J lake level concerns on the lon;J 
tenn. 'Ibey peroeive that this lo.'Qlld lower federal subsides to flood iJlsuranoa 
in the U.S. because people lo.'Qlld not be allowed to reruild in flood hazard 
zones. In aa:lition, the meni:lership feels that federal assistance programs an:l 
haue elevation, relocation, an::l, as a last resort, b.ly-out of prcperties for 
plblic use, are awropriate an a one-time basis. Likewise, emergency response 
measures (storm forec:astin;J, emergency evacuation procedures) are awropriate 
tesrp:>racy uses of furxls until coastal zone management measures can be 
inplE!luel'lted. 

In his statement before the u.s. House Pl.lblic Works Sub-Ccmnittee an water 
Resooroes, David Miller (Executive Director of Great Lakes united) stated that 
in order for coastal zone management programs to be sucoess4\illy inplemanted 
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activities nust be undertaken in an international, federal and state 
(provincial) partnership. He noted the need for federal and state 
(provincial) pxcgrdDIS to be ooordinated and not to be at cress-pirpeses. 

P1e:a155im 

'Dle envircnmental. interest grcup perceives fluctuations as a part of the 
natural process. 'Ibey aooept fluctuations as a pi,:, s that is necessary for 
maintaining the quality and diversity of the Great lakes - st. Iawrenoe 
em,h:awent, and hence are not SU£prised by the occurrenoe of particular 
levels or the oaisequences fran the levels. Envircnmental. interest groups 
have develqied strC8'lg positions based oo their ooncems for the enviLawent. 
'Ibey take positions because they believe that sane of the costs of gavemment 
actions or potential actions should not be bome by the environment but should 
be shifted away fran the environment to other interests. 'Ibey argue that 
human activities should be develqied oaipatible with or i:esistent to the 
envircnmental. )."ILcoesses. 'Dleir strC8'lg views with respect to measures are 
based on their corx:,em for conservin;J, protectin;J, and enhancin;J environmental 
resouroes within the Great lakes - st. Iawrenoe River Basin. 

Environmental interest groups are stron;Jly q:p:,sed to control and diversion 
works because they feel they will alter the natural pxooesses, and not 
cxmpletely solve the problems due to erosion and floodin;J faced by sane 
shoreline interests. Evidence euworts the position that structural measures, 
sucn as regulatioo, redistribute environmental processes, sucn as erosion and 
depositioo, but that they do not stop the processes. Damages to shoreline 
sb:uctures still occur on the shores of lakes SUperior and Ontario, despite 
the structural works whidl regulate these lakes (e.g. stewart, 1988). 
Evidence also indicates that if lake Erie -were regulated, this oould have 
significant cbolnstLeam effects for the shorelines of lake Ontario and the St. 
Iawrenoe River (LJC, 1981) . 

Shore protectioo works are believed by the majority of environmental interest 
groups to alter the natural rrocesses and to benefit ally a few individuals 
'Who use the shoreline. Althcugh there are :rn.nnerous exanples of shore 
protectioo works havin;J been destroyed, or overtqp;d, causin;J floodin;J of 
protected areas durin;J stonn events, there are also cases where they have been 
S'JOCesS ... ll.ly :inplemented ('lhe Center for the Great lakes, 1988) . When 
S'JOCesSfully illplemented, these measures benefit shoreline p:rcpert:y users, 
without damagin;J the environment. Protectioo works, sucn as barrier islands, 
offshore breakwaters, and beadl nourishment have shown particular pranise as 
protective devices. Mu.le envircnmental. groups, sucn as Great lakes United, 
recognize the benefits of these measures, others may be unaware that they have 
been S'D: s~ly :inplemented. 

'Dle desire by envircnmental. interest groups to shift the costs of gavemment 
actions away fran the environment to other interests is reflected in their 
strC8'lg belief that shoreline management is the nr::ist effective loog tenn 
solutioo for dealin;J with fluctuatin;J water level ooncems. By keepin;J pecple 
CAJt of hazard areas through land use planning and relocatioo programs, the 
structural damages that occur as a consequence of environmental rrocesses 
'Wall.d be reducecL Many envircnmental. interest groups feel that coastal zone 
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management is a means of rectify~ past lam use mistakes am preserv~ 
sensitive shoreline areas. 

I.am use plannin;J am ZCB'Un3' l,,l.O:ILdllb, such as halt~ p.iblic investment in 
p.iblic areas, enm:gency bane m:,vement or buy cut programs have been 
$'1JOOessfully inplemented by sane local governments ('lhe Center for the Great 
I.akes, 1988). Hcwever, many of these progLdluS take time to inplement, am in 
additien, may not be agiropriate in all shoreline areas. Environmental 
groups, sucn as Great lakes United 1.ecognize that other measures, including 
environmentally sam1 shoreline protectien devices am one-time emeLge11Cy 
relief fl.lnjs, may also be awropriate means of deal~ with lake level 
concems. 

In SlDllllaLY, the environmental interest class considers fluctuat~ water 
levels to be part of a natural process, am critical for mainta~ the 
ctiaracter of the Great I.akes - st. Lawrence River eoosystem. Consequently, 
environmental interest groups are not will~ to sui:port actions whid'l may 
alter lake levels an:ljor have detrimental effects en the environment. In 
order for measures to be acceptable to them, they must maintain am enhance 
the environment. '1here is also a need for illprovement in the un:lerstandin;J of 
the eoosystem am environmental consequences of measures. 'lhe environmental 
groups also p.lSh for environmental concerns to be given awropriate weight in 
the decision makin:J process. 'lhe review of policy themes showed that 
govemments seek to protect the environment as they also seek to enhance 
ecx:,uc:anic develcpnent. 

7.4 Elfr!FIC ~ 

Introducticn 

'lhe electric power interest consists primarily of utilities am non-utility 
generators (NOOs) that operate plants in the Basin to produce power. A 
particular utility or NUG may generate electricity us~ hyclrqx7,.ter, thermal 
power, or a cc:arbination of both. 'lheLmal power is generated us~ various 
types of fuel: cx:,a1, oil, natural gas, or uranium. HydLcp:Mer plants operated 
by the power interests use the levels am flows of the Great lakes am 
oonnectin;J dlannels directly to generate electricity, or Wirectly as a 
sooroe of water for p.mped storage. 'lheLmal power plants operated by the power 
interests use the levels am flows of the Great lakes am connect~ channels 
for the transport of fuels am as a sooroe of cool~ water. 

Major utilities located throoghoot the Basin are interoomected by 
transmissien lines, am electricity can be "wheeled" to different areas, 
depen:lin;J en demani am capacity limitations of the transmissien lines (see 
Figure C-7-2) . lnteLt:cnnectien is meant to illprove the reliability of suwly 
di.Ir~ short tenn enm:gency periods (a few hours or days) am to :reduce 
opera~ costs by enhanc~ the ability to rapidly trade in excess 
electricity in the short tenn. lnteLt:cnnection allows lcng tenn contracts to 
be negotiated. 'lhe :indushy, however, does not maintain a reserve of 
transmissien capability to allow for '11.beel~ large blocks of power di.Ir~ 
protracted periods of dLcught. local power pools am n,gional power oouncils 
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coordinate the transfer of electricity and prepare forecasts of energy J'leErls 
in order to ensure reliability of the electric SURJly. 'lhus, the various 
reliability ocunc::ils and power pools are also part of the electric power 
interest. 

'lhe North American Electric Reliability cooncil (NERC) is a coordinatin; body 
that was formed to praicte reliability of electric suwly, and it consists of 
virtually all of the power syst:ens in the United states and canada. NERC is 
divided into 9 regional reliability ocunc::ils (and 1 affiliate) . Four of these 
ocunc::ils border on the Great lakes [Fast Central Area Reliability cooncil 
(EX::AR) , Northeast Power Coordinatin; cooncil (NPCC) , Mid-America 
Intercx:11necte Network (MAIN) , Mid-continent Area Power Pool (MAPP) l . 'lhese 
four ocunc::ils also eTXXlll()'lss a large area cut.side the Great lakes Basin. ECAR 
and the NPCC account, :i:espectively, for 33% and 39% of the power production 
within the four ocunc::ils borclerin; the Great lakes. 'lhe New York Power Pool 
(NYPP) is one power pool in the basin and is made up of 8 utilities that 
suwly 99% of the electric energy J'leErls in New York state. 'lhis also 
represents 27% of the NPCC capacity. 

~tely 94,400 Mw of power is generated by plants located in counties 
borclerin; the Great lakes. 'lhis represents 33% of the total power produced 
within the four regional reliability ocunc::ils that bonier on the Great L!lkes. 
'lhe h~ plants that directly use the levels and flows of the Great 
lakes and oonnectm; dlannels are, for the most part, located along the 
Niagara River (total capacity 4,500 Mw), in the st. Mary's River at Sault Ste. 
Marie (total capacity 101 Mw) and on the st. Lawrence River (total capacity 
2,720 Mw). Collectively, these h~ facilities represent 8% of the 
capacity in the counties borclerin; the Great lakes and 3% of the power 
produced within the four regional reliability ocunc::ils that bonier the Great 
Lakes. In addition, there are rnnnerous small h~ plants located on 
trib.Itaries to the Great lakes. 'lhe outp.It fran all h~ plants in the 
lake ooonties is 22% of the total capacity in the lake ooonties and 7% of the 
total capacity within the four regional reliability ocunc::ils that borcler on 
the Great Lakes. 

Other subclasses of the power interest include electric power custaners, other 
electric power utilities within and cut.side of the basin who corduct oosiness 
with the directly affected finis by way of power sharm; through 
int:erca'inection, and shareholders of the generatin; finis. To the extent that 
governments are ooncerned with the suwly of electrical power, they are part 
of this interest group. For eoomple, p.lblic utilities such as Ontario Hydro, 
the New York Power Authority and Hydro QJebec are directly accountable to 
governments. Governments also set rate structures and environmental 
stan::lards. In general, the concerns of these subclasses coincide with the 
concerns of the basin's generatin; finis. For eoomple, in the long run, an 
increase in the generation cost for basin finis can reduce profit levels to 
shareholders and can lead to higher prices for consumers and for other 
electric utilities. Regulatm; authorities set the rate base by takin; 
account of the loo; tenn production costs, which include capital costs and 
expected variations in operatin; costs of the system. 'lhese expected 
opera.tin; costs account for expected fluctuations in water levels and flows. 
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'1he pri.mlny interest, generatin;J finrs with plants in the basin, is oonoemed 
alxut both high and low extremes in lake levels if these extremes affect the 
capability and profitability of operation. Generatirq finrs make investments 
in prcxluc:tive capacity base;! 1JlXll1 the electricity cleman:1 expected to prevail 
in the investment period, and 1JlXll1 their ability to meet that cleman:1. 
Ad::litionally, finrs consider trade made possible by lcn;J tenn contracts 
through intero:>nnections. As such, the decision to constnict and operate a 
plant within the fil:m's setVice area requires an understan::lin; of the present 
and future operatin;J enviroranent, both i:nysical and otherwise. For plants 
~ on the Great Lakes, the prooability of events associated with 
different i:nysical FWXlSSSes (stonns, erosion and fluctuatin;J lake levels) is 
in:=porated into the investment decision. '1he un:1erstandin;J of these 
pi:cx:.sses has grown aver time with tedmological inpravements in nethods of 
evaluatioo. DJe to these inpravements, mmy of the projects designed in 
earlier years would be designed differently today. Despite the inpraved 
un::lerstan::li, there remains a oansiderable level of unoertainty regardirq 
i:nysical pi:coesses am their associated prooabilities. 

In:lividual electric power facilities potentially can be inpacted by 
fluctuatin;J water levels in various ways. Dlrin;J high water periods, thennal 
power facilities c:culd experience greater generatin;J efficiency due to lower 
tS1p'J'"atures of coolin;J water, and punpin;J and transportation oosts of raw 
materials c:culd also be reduced. Hydrq:>ower outp.its in general can be 
increased with increasin;J levels and flows, althoogh there is a threshold of 
extreme highs above ~ch extra flow cannot be utilized due to i:nysical 
limitations of equipnent an::J/or hydraulic limitations. Extreme high levels, 
or average levels with nore extreme fluctuations, can cause floodin;J of sane 
facilities while at sane hydro plants high tailwater levels can reduce the 
maxin111n generatin;J capacity. 

IDw levels may present a nore diffia.ut investment problem. If levels 
decline, hydro generatin;J capacity is reduced and the shortfall in production 
nust be made up fran other sources with higher associated oosts, whether these 
souroes are owned by the affected firm or by other interoonnected finrs. In 
the past, the alternative source has been fuel fired thennal energy. Yet, 
thennal power plants may also be adversely affected by low levels. Sane of 
these plants rely oo lake transportation setVices for obtai.nin;J fuels. 'lhe 
cost of fuel delivery might rise if shiwin;J capacity is reduced and if nore 
dredgirq is required. 'lhennaJ. power generatin;J processes face additional 
caiplications. 'lhennaJ. power stations use the lakes and tributaries as a 
source of coolin;J water. Un:ier low levels the water tenper,l.ture of the lakes 
and o:innectin;J channels may be higher. 'Ibis can affect outp.it capacity in two 
ways. First, the efficiency of generatin;J equipnent is reduced if coolin;J 
water te;,eratures are above a critical level. Secondly, the tenperature of 
the coolin;J water discharged back into the water bodies is subject to 
regulatioo. Plant outp.it capacity nust be reduced if the tenperature of the 
discharged water eV03E!Cls t-.he level set by the government. 'lhere is a greater 
chance of this oocurrin;J if the intake water tenperatures are wanner. Extreme 
low level problems are oarp:mxled when low levels are caused by widespread 
dralght. Drought affectin;J large areas may cause an increased cleman:1 for 
electricity plttin;J greater pressure oo hydro and thennal facilities alike. 
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I:ndicatioos of the possible i.nplicatioos of drought oon::litioos -were obsaved 
durirq the sumner l')f 1988 when levels fell fran previoos highs to levels near 
average; this ooin::ided with a drought. '1l1e New York P0{,,1er Pool (NYPP) am 
ontario Hydro experienced record breakirq load clemams for a short period of 
t:iJDe. Hytlrqxlwer production was less than in previoos years because of lc:Mer 
levels am flaws on the Great Lakes am tril:utaries. As a result, Ontario 
Hydro resorted to public arr-,., to reduce power demand. '1l1e New En;Jlarxl 
P0{,,1er Pool request for power fran the NYPP was denied because of the need to 
meet danan:ls in New York state. New En;Jlarxl utilities instituted voltage 
reductioos to avoid total power outages. utilities cutside the Great Lakes 
basin -were also affected. For exanple, a Public service co. of Indiana 
coal-fired plant that is located on a tribrt:ary just cut.side the basin had to 
tenp,rarily shut clown operations due to a lack of coolirq water. 'lhese 
previoos exanples -were isolated in::idents, but they reflect wat can hawen 
durirq periods of drought. 

In essence, the electric power interests have designed their systems usirq the 
hydrologic information am evaluation techniques available at the time to 
operate aver a fairly broad ran;i-e of levels arxl flaws. 'lhe designs have also 
been developed, in cooperation with government regulatirq agencies, to take 
into acxx:,unt tradeoffs between costs, benefits, risk am uncertainty. 

fQSitir:JJS 

Within the past few years, the interest has experienced few negative inpacts 
fran the fluctuatirq levels. As levels recede to.lard long tenn average, there 
has been a reduction in hydropower outp.it am an increase in altemative fuel 
use. '1l1e interest expects that it will experience negative consequences if 
serioos drought occurs in the future. 

'lhis interest wants to be infonned, as early as possible of ~ measures that 
might be un:lertaken by governments. '1l1e interest believes this is necessary 
to evaluate am react to effects of measures upon their operatirq envirornnent. 
'1l1e willin;iness of this interest to share costs for any measure will depen:i 
on,~ other factors, the measure, its associated costs arxl how those costs 
woold be shared ~ all interests affected. 'lhey are interested in 
measures which woold enhance their ability to provide power durirq drought 
periods, such as a modification of the 1950 treaty to allow for tenporarily 
reducirq the flow aver Niagara Falls. 'lhis oc:w.d help alleviate the effects 
of drought in the eastern portion of the basin. 

'1l1e interest feels that structural measures to regulate levels woold do little 
to ameliorate the adverse consequences associated with droughts. 'lhe interest 
does not p:rair::>te the maintenance of above average levels via Type l measures 
but woold rather see limited fluctuations in flaws on the oonnectirq channels 
to increase the am:llll'It of finn power for which they can contract. Hoiliever, 
they realize that this plan is unacceptable to other interests as controls to 
even out d1annel. flaws woold cause even greater fluctuatioos in lake levels. 
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ni,russim 

~ genera~ finns, in cooperation with govenunents, develq, to the 
greatest extent possible an understaniing of their pr :a eut and future 
q,era~ environment prior to investin; in generation capacity. Finns and 
govenunents acquire historical data regarclirg levels, flows and stonn events 
and they arploy qualified professional personnel to review the relevant 
physical prooe::ses. '!he ooncems of these finns and these of govenunents are 
closely ex.tu.acted due to the rate regulato:r::y process and to government 
ooncems regarclirg electricity suwly. '!he finns' understan::lin; of their 
q,era~ errvlzaumer,t is i.noo:cporated into their investment decisions, 
inclu:iin; sane koowleclge of the low prctiability of levels cutside the design 
range (which is the levels or flows that are exceeded 95% of the time). 
Because of this high degree of understan:lin;J, relative to other interests, 
this interest experiences little SUiprise with respect to levels and flows. 

'lhis interest Clff)eanl to be quite resilient to fluctuatin; levels (at least 
within the design rarge). It was noted earlier that the hyclrq,ower plants on 
the cannectin; channels and on the st.Lawrence River make up less than 3% 
(about 7,300 Mw) of the electricity generated in the four reliability councils 
borderin; the Great Lakes. Fluctuatin; levels threaten only a small portion 
of plant capacity. 'lhe plants within the affected finns are inter=nnect.ed and 
the finns have inter-ties which allow demarxi to be met by electricity fran a 
variety of sources which can be c:harqed as demarxi and production dictate. 
'llllls, generally, the loss of a small amount of generatin; capacity can be made 
up relatively easily. However, un:ier extreme and widespread drought the 
generatin; capacity throughout the basin can be adversely affected; excesses 
available for short tenn ''wheel.in;" would not be available. 

Environmental, social and ecauanic cansequences are e>epeeted when levels and 
flows fall below the design ran;ie. utilities have not designed for this 
likelihood because it is not ecananically feasible to do so. utilities, 
generally, do not have drought contingency plans and assume that power can be 
ootained elsewhere in the event of a drought. However, other inter=nnect.ed 
utilities may be experiencin; difficulties meetin; their own deman:ls and may 
not have extra power to sell. '!he amount of power that can be transmitted 
between systems is also limited, due to system con:iltions and transmission 
line capacity. For exanple, transmission capability fran ECAR to the NPCC 
durin; the sunmier represents only 1.8% of the total NPCC production and this 
may not provide enoogh make-up power '\men levels and flows fall below design 
levels. Fl.lrtherm:>re, a:ey increase in thennal power generation due to a 
decrease in installed hyclrq,ower ootp.Jt results in negative i.npacts on the 
environment. For exanple, the environment cx:w.d be negatively affected due 
to: increased emissions of "greenhcuse" gases (NOx, rox, SOx) and other 
atm:lspleric pollutants (e.g. selenium), thennal pollution fran CXX>lin; water 
discharge, and the increased need to dispose of solid wastes such as flyash 
and spent Ill.lClear fuel. M:>reover, the cost of makeup power can be several 
times greater than the cost of the lost hyclrq,ower generation. 

In sumnary, within a rarge of fluctuations arc:uni the lon;J tenn average, the 
interests can reliably generate electric power to meet =rent deman:ls with 
attendant environmental, social and ecauanic i.npacts. However, in the event 
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of low levels, such as those observed in the 1930's an:i 1960's, prono.moed 
social an:i ecx,nanic inpacts such as brownruts an:i blacka.tts ooold be 
experienced. Any in::rease in thennal power production due to a decrease in 
installed hydl:q)ower rut:p.lt can have a negative in'pact on the environment. 

Although the ~ awears to have adapted its operations to the piysical 
regime of the lakes, the extreme level events of 1985-6 an:i 1988 lead to 
questions about the predictability of future levels an:i flows. 'Ihe future 
environment of the interest will be affected by many factors which include 
chan;Jirq envircnnental. regulation, demand~. ~ in suwly, ~ 
in the lake level regime, an:i the possible effects of climate chan;Je upon 
these variables an:i other variables affectirq firm operations. Sane charges 
may require more capacity an:i others, less. 

7 .s 'DW6KRrATI<E 

:rub.aL.;ti.on 

'Ihe five Great lakes, the inter=rmectirq channels an:i the st. lawrence River 
fom a navigable waterway which runs deep into the North American continent. 
While a l.u;ge portion of this transportation system is OC11prised of open 
water, the oonnectirq channels an:i man-made locks an:i canals often limit the 
elq>loitation of naturally deep lakes an:i hartiours. Maintenance of this 
infrastnicture of canals, locks an:i hartiours requires extensive effort to 
prevent an:i repair damage caused by the natural forces of the lakes: stoms, 
erosion, silt deposition an:i ice l:w.ldup. On;JC>irq dre::lgirq, partio.llarly in 
hartiours, is required to counteract silt deposition. 'Ihe standard design 
depth of the connectirq channels an:i locks varies fran site to site. Design 
depths available within the oonnectirq channels were develqied to aocu, .. .:x:late 
seaway-size vessels which enter the Great lakes at Montreal, an:i 1JWeJ:' lake 
vessels which can move fran the head of the lakes (i.estern lake SUperior) to 
the Gulf of st. lawren::e. In m:ist cases, low water drafts of 25.5 feet in the 
1JWeJ:' lakes channels (SUperior an:i Michigan-Huron) an:i 26.0 feet (plus 1 foot 
clearance) in the lower lakes channels (Erie an:i Ontario) are available for 
maritime users. Figure C-7-3 illustrates a profile of the Great lakes - St. 
lawrenoe Navigation System. 

'Ihe transportation interest class is OC11prised of several subgroups includirq 
vessel operators, shiwers/receivers, port associations an:i shipyards. 
Federal governments also have an interest in the navigation on the lakes. 
Government agencies play a major role in dre::lgirq channels, mainta.i.ninJ the 
seaway system infrastnicture, an:i settirq the operatirq rules an:i regulations, 
pilotage requirE!lrents an:i toll schedules. 'Ihe lock operatirq agency p.iblishes 
the "Seaway Han:31xlok" which contains the rules an:i regulations; it is updated 
annually an:i distril:uted to interests. To the extent that other in:iustries 
(truc:Jcirq, rail) provide sezvices that are sanetimes substitutes an:i sanetimes 
OC11plements to Great lakes shiwirq, they are subgroups of the interest class. 

Vessel operators can be affected by water level fluctuations in several ways. 
IDII levels may require the light loadirq of vessels to avoid groon::lin;J. 
Alternatively, m:ire dre::lgirq may be required to allow access to channels an:i 

C-78 



St. MARYS RIVER 
"SOO" LOCKS 

70 MILES 

!AKE 

SUPERIOR 

383 MILES 

THOUSAND IStANDS SECTION 
27 FT. CHANNEL 

ST. CtAIR RIVER 
!AKE ST. CtAIR 
DETROIT RIVER 

77 MILES 

68 MILES 

WfttAND CANAt 
8 LOCKS 
28 MILES 

578.5 
572' 

_IEVEIJ _____ _ 

IAKE 
MICHIGAN 
345 MILES 

!AKE ERIE 

236 MILES 

LAKE 
HURON 

223 MILES 

ONTARIO 
160 MILES 

IAKE 
ST. IAWRENCE 

44 MILES 

INTERN A T/ONAt RAPIDS 
SECTION 

27 FT. CHANNEL 
THREE LOCKS ANO DAMS 

44 MILES 

SOUtANGES SECTION 
27 FT. CHANNEL 
AND TWO LOCKS 

16 MILES 

IACHINE SECTION 
27 FT. CHANNEL 
AND TWO LOCKS 

31 MILES 

ELEVATION 20 FT. 

TOTAi MIIEAGE 
DULUTH TO ATLANTIC 

2400 MILES 

TIDE WATER SECTION 
OEEP WATER 

IAKE 
ST. LOUIS 

FROM MONTREAL TO SEA 

tAKE ST. FRANCIS SECTION 
27 FT. CHANNEL 

30 MILES 

1000 MILES 

PROFILE OF GREAT LAKES-ST. LAWRENCE NAVIGATION SYSTEM 



hartxlurs. High levels can allow heavier loadin;J than nonnal in cases where 
the vessels are lX1t restricted by lock, channel an:! haJ:baJr depths. However, 
at high levels ships may have to reduce speed in narrow' channels to prevent 
wake damage to shoreline prq>eZty an:! to reduce the risk of accidents. !'Ort 
associations, shipyards, railroads an:! shiwer/reoeivers are oonoerned with 
potential infrastructure damage. High levels canbined with storms can cause 
flooclin:J lead.in;J to damage of clocks an:! other structures. I.cw levels can lead 
to rottin:;J of exposed piers an:! the need for additional dredgin;J, while both 
high an:! low levels can result in ux:reased difficulty in the loadin;J an:! 
lD'lloadin;J of vessels. 

hjt-.ims 

'Ihe positions SU1111Brized below 'liere obtained fran a survey of in:lividual 
~ of the interest class rep:resentin;J vessel operators, dock tenninals, 
railroads, port associations an:! ship yards. By far the strorgest statement 
made by the interests, an:! JOOSt o:msistent anrmg the respon:ients, is a demarrl 
for aocelerated dredgin;J to maintain hamours an:! channels at federally 
specified depths. 'lhis demarrl is in response to the decline in water levels 
since 1986. Various representatives describe negative :inpacts to their 
b.lsiness activity arisin;J fran level fluctuations, but oven.lhelltdn;Jly, the 
interest in:licates a i:eoognition that these fluctuations are an inherent part 
of their operatin;J envirarnnent. F\JrtheJ:nore, the interest feels fluctuatin;J 
levels play l!RlCh less of a role in their b.lsiness decisions than do general 
eoat.auic oon:litions. 'lhis view is held allllost unanimously by those contacted. 

'Ihere is a widely held 001Wiction within the txansportation interest group 
that managenent of lake levels is not feasible an:! that interests should learn 
to adapt to the lakes envirarnnent. '.lhere is cautious SlJit)Ort for "looking 
into" the feasibility of sane measures although the interest stresses that any 
measures nust be shown to be cost effective. '.lhere is no particular measure 
which draws large = concentrated SlJit)Ort. HoWeVer, Type 1 measures receive 
particularly little SURX>rt an:! are often perceived as less preferred than no 
action. A statement by George Ryan, President of the lake Carriers' 
Association (I.CA), at a hearin;J before the House Budget camnittee Task Force 
on Cc:mn..mity an:! Natural Resources, summarizes this position: 

11it's Nature that primarily controls lake levels an:! can JOOSt effectively 
urxio her aberrations. I.CA believes the best course of action, based on 
what we new know, is to adapt to current water level oon:litions. Bein, 
realists, we accept the fact that lower water levels mean less cai:go 
D¥JVeS each trip. Conversely, we capitalized on 1986' s higher water 
levels an:! carried nore cargo per trip. FUture studies may well prove 
that sane minor stntctural nr:xlifications can slightly correct sane 
:illiJalaIXlE!S in the system, but absolute control of the lakes is inprobable 
even with massive experxlitures. 11 

Although this interest arpear,,: to be prepared to acx:x:a,11.:x:late the vagaries of 
the lake levels, there is strorg awosition to inc:reasin;J diversions at 
Cllicago. 'Ihere is a feelin;J that such an action ""1Ql].d set a precedent that 
""1Ql].d be difficult to reverse, with potentially negative oonsequenoes for 
txansportation oon:litions in the Basin. 
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DjpgJSS.icn 

'lhe interest does not arpear to be surprised by the rarge aver 'l>trl.dl the lake 
levels can fluctuate rut does exhibit sane smprise at the speed with which 
levels fell between 1986 an:i 1988. 'lhis surprise is manifested in their 
desire for accelerated federal dredgin;J activity to keep pace with the rapidly 
declinin;J levels. Federal agencies en both sides of the border are 
responsible for dredgin;J to maintain channels an:i hartxJurs at a specified 
depth. However, federal agencies are not respa1Sible for all hamour dredgin;J. 
Dredgin;J of the hamour area closest to the dock face is the respot1Sibility of 
hamour authorities. 'lhis is analogais to usin;J piblic fun::1s to construct an:i 
maintain streets, leavin;J oonstructic:n of driveways to .in:lividual residenoes. 

All dredgin;J depths are related to a reference water plane called the I.ow 
water Datum (Dm) • 'lhe um planes of reference for the Great Lakes, the 
planes to 'l>tu.dl navigatic:n i.nprovement depths an:i Great Lakes navigation chart 
depths are referred, has been selected by the U.S. an:i canada so that the 
majority of the time durin;J the navigatic:n sea'"OJ"' the actual levels will be 
above that plane. All members of the interest have a knowledge of the depths 
'l>tu.dl the federal authorities attenpt to maintain. Dredgin;J provides maritillle 
interests with a specific channel depth to use durin;J the short term. 
Typically, _this depth degrades Cll/er the navigatic:n season due to natural 
sedimentation, littoral drift an:i lake stonns. Often, the activity of the 
ships t-hemselves will cause t:urb.llenoe an:i resuspensic:n of bottan sediments. 
Inmediately after dredgin;J, vessel cperators can load vessels to the maxiJllum 
piysical limit. Further gains can be adlieved if water levels are above the 
low water reference plane. However, if levels are at or near the low water 
reference plane, the channel depths may still permit use beyorxl design depths 
since additic:nal clearances may exist. In dredgin;J to satisfy a particular 
depth requirement the federal authorities dredge beyom that depth for two 
reasons: so that the same area need not be dredged as often an:i to allow a 
risk margin. In sane major hartxJurs dredgin;J is carried out twice a year an:i, 
in others, once a year. In hartxJurs of minor inp:,rtarx:e dredgin;J is carried 
out less often. 

It is difficult to determine without m:,re info:cmation, whether the federal 
authorities have not provided dredgin;J services as expected. 'lhe interest 
experienced extremely high levels in 1985-6 followed by a rapid decrease in 
levels. 'lhe abruptness of this dlan:Je may have oontriruted to the demand for 
authorized depths. Another potential source for this perceptic:n may be any 
difference in the depths maintained by the federal an:i the port authorities. 
Possibly, the stated cancern for dredgin;J could be no m:,re than a reiteratic:n 
of the interests' expectatic:n of the federal authorities. Urrler extreme low 
level ocnditic:ns port authorities responsible for hamour dredgin;J may 
petitic:n gc,verrments as they experience the increased costs of aooelerated 
dredgin;J required to maintain hamour depths. 

Generally, the transportatic:n interest is reasonably -11 infonned about 
levels an:i fluctuatic:ns an:i about government policies, an:i has adapted to the 
prevailin;J ocnditic:ns. 'lhe interest perceives that there are serious limits 
to feasible regulatic:n of the lakes, an:i does not lccby for Type 1 measures. 
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rt is rather inlifferent to measures of Types 2, J am 4, tut pushes for 
actions, such as dredg:in;J, to which it believes it is already entitled. 

7.6 CI:HEClAL JIND INlllS'lRIAL 

n,1roowtic,, 

ccmnercial am :iniustrial interests are those whose activities are tied to a 
fixed location alan;J the shoreline an:l whose net inocme position is 
potentially affected by fluctuat:in;J lake levels am measures taken to address 
such fluctuations. 'Ihese interests are CX11prised of a IlUlltler of b.Jsinesses 
that are often represented by specialized trade organizations an:l, because of 
the diversity of activities am geographic disper"ion, are not unifo:anly 
affected by lake level fluctuations. 

'!his class of interest includes all CCl'l1ll'erCial an:l :iniustrial businesses that 
are based on the Great lake - st. Iawrence shoreline. Although there are many 
different lake am river front businesses which use the lakes in a variety of 
ways, they may be classified into two broad sub-interest classes: 1) 
:iniustries, am 2) CCl'l1ll'erCial businesses. F.ach, in tum, can be further 
categorized based upon type of activity an:l sensitivity to fluctuat:in;J lake 
levels. 

0 Industrial. Interests 

In:iustrial interests use the Great lakes services directly as an irq:ut into a 
production process (e.g. water suwly, waste disposal) an:l indirectly for 
nrivement of production inp.lts an:l final products. 'lhe lOOSt significant 
:iniustrial subgroops are grain elevators, i;:w.p am paper prooess:in;J, iron an:l 
steel production, petroleum an:l chemical refin:in;J, metal mining am refin:in;J, 
food prooess:in;J, am metal fabrication, cast:in;J an:l plat:in;J. In Canada, the 
greatest concentration of in:iustries is foorxi in south central Ontario, along 
the shorelines of lakes Ontario am Erie, am alon, the st. Iawrence River at 
M:mtreal, QJebec. '1he manufactur:in;J sector in the U.S. is concentrated along 
the southenl shores of lake Michigan am Huron, as well as along lakes Erie 
am Ontario. (Figure C-7-4 illustrates the major production centres around 
the lakes am tli.. mlllo:lities prodliced. ) 

Like other shoreline interests !1lelli)ers of the :iniustrial sub-interest class 
have been inpacted by fluctuat:in;J water levels. Many :iniustries have been 
negatively inpacted by both extreme high an:l lOW' water levels am by shoreline 
prcacsses. 'Dle lOOSt severe negative inpacts terded to be increased erosion of 
exposed prq,erty am flood:in;J of sane structures dur:in;J stonn activities. In 
a study on lake SUperior, stewart (1988) foorxi that of all the :iniustries 
identified, a IlUlltler of grain elevators in 'lhumer Bay ..iere the lOOSt severely 
affected. Proolems included flood:in;J of grain receiv:in;J pits am severe 
erosion of exposed pi::q,erty. Proolems for other :iniustries have included 
drainage am sewer prcblems, am damage an:l result:in;J repairs to dock space. 
Sane :iniustries such as grain, i;:w.p am paper, am iron am steel have 
benefitted fran the higher water in that it has reduced their transportation 
oosts by allOW':in;J them to load 110re cargo on ships. Higher water levels have 
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8.AV CIT~ @tal BayC,!y Say,na,.8 Fhnl 
Bo>nlon HMl>O< et al Benion ttau,o, & Po,t"9'!·l<alama,oo 
GRANO RAPIDS el al G<and Rap,ds & Muskegon•No,lon S~o,e•· 

Mu••egon He,g~,s 
G,een Bav el al G,un Bav SMl>Oygan & Appleton-Os,,.,osh 

Source: U.S. &-lvironmentaJ Protection llgency and Em,i10,11e,t Canada, 1988. 
The Great Lakes: An Env.i..r01 ■1e,L..d Resouroe Book. ISHN 0~62-15189-5 
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also allowed for .-educed punpin3' costs, less dre::lgin3', and anple volumes of 
water for intake i;:mposes. Vessel grom::lin;Js were also reduced durin3' higher 
water periods. 

'When water levels <huwecl, sane industries experienoed negative inpacts. 'lhe 
low water levels in 1964 and the drq> in water levels that occurred in 1988 
caused prci)lens with 1~ and unl~, and with channel and dock aooess. 
water punpin3' costs also increased slightly as water levels lhuwecl due to 
loss of hydraulic head. other inpacts included dry rot of 'NOOden piles 
expceed to air for exten::led periods, and increased dre::lgin3' and transportation 
costs. 

To minimize their risk of clanages and financial losses due to fluctuatin3' 
water levels, many industries have taken steps to adjust to water level 
~- 1hese inclu:le the l:uildin;J of shore protection structures, the 
installation of floatin3' docks, the flooclproofin3' and renovation of certain 
structures and the installation of p.mp; to control flood water. In addition, 
as a means of oc:pin3' with the extreme low water levels of 1964, most major 
industries exten:ied their water intakes. Consequently, these pipes are now 
i.ell cut into the lake and it ~d take a major drq> in levels to expose 
them. 

0 0:mnel"'ial 8Jsinesses 

Ccmnercial interests are distirguished fran industrial in that they do not 
directly use lake services, but rather they sell aooess to the lakes and 
provide services to lake users. 'lhe most :inportant tourism and recreation 
related ccmnercial businesses in the Basin are i) marinas, ii) tour boat 
cc:arpanies, and iii) hotels, mxels and resorts. Marina business developnent 
occurred in response to the strorq demand for recreational boatin3' and sports 
fishirq. Hotels, mxels and resorts rely on the seasonal incxme generated by 
tourists, who utilize the lakes and st. lawrence River for a variety of 
reasons inclu::li.rq boatin3', fishirq, sightseein3', or si.nq:,ly taking in the 
scenic beauty. other ccmrercial operations inclu:le tour boat cc:arpanies, bait 
shops, equipnent rental stores, trailer parks, concession stan:ls and 
restaurants. 

Ccmnercial interests have been affected by fluctuatin3' water levels and 
associated processes. High water levels OCl!lbined with storm activity have 
caused severe structural damage to sane marinas. Sane resorts have lost their 
beadl resource and suffered damage to waterfront structures (stewart, 1988). 
Small towns that rely on wide, san:iy beaches to brin3' in the tourist trade, 
have suffered losses, as beaches became sul:lnerged urder higher levels. 
However, at the same ti.me, there are a rnnnber of ccmrercial businesses that 
are largely unaffected, or in fact benefit fran higher water levels. Sane 
Marina operators offset a fraction of their damage costs by dockin3' larger, 
d per draft boats (cadham, 1988), whidl have !!Ore e>cpenSive berthin3' fees. 
'Ibey have also saved nor,ey in dre::lgin3' costs, as higher levels allow for eBS'f 
access by boaters. Higher water also allows sane tour boat cc:arpanies in the 
st. lawrence River to aooess smaller and !!Ore scenic dlannels. 
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Sane of the mcst severe negative inpacts have been incurred by marina 
operators an:l ta.Jrin:;J boat ca,panies wen water levels drcp. Extreme low 
levels of 1964 an:l the significant drcp in levels over the past 'bolo-an:1-a-half 
years has greatly r:eduoe:i the ease of inp:ess/egress of boats fran sane 
marinas. Dtedgin:;J oosts am pemit awroval prd>lems increased as owners had 
to dredge their dlannel.s to allow for deep draft boats. In 1964 sane docks 
an:l marinas had to cease operations, as water levels were just too low to 
allow far safe an:l prq>er usage (International Great lakes levels Board, 
1973). In 1988, sane marinas had to restrict their use to smaller an:l 
shallower draft boats (cadham, 1988), thereby reducin:;J the inoc:me received in 
dockage fees. Sane ta.Jrin:;J ca,panies in the st. Iawrence also had navigation 
prd>lems an:l dlannel. an:l dock aooess prd>lems in 1988. 

Like the inrustrial interests, sane a::mnercial buS'lnesses have taken steps to 
protect their invesbnents. Sane oosl'leSses have adapted by installin:;J 
floatin:;J docks, aJ'd/or blildin;J ad-hoc shore protection structures. others 
however do not have the financial resan:oes to oope i.ell with extreme water 
level fluctuations. Sane ta.Jr boat operators on the st. Iawrence River have 
had to cease operations wen water levels JJ:oppe:1 in 1988 because they were no 
lc::>n;Jer able to aooess the shoreline. Many marina operators are affected by 
the shorter boatin:;J sea::on they are now experienc:in:;J, as tan-ists an:l boaters 
have left their areas earlier, causin:;J a significant drcp in the Septenber an:l 
October incane of these businesses. D.Jrin:;J the recent drcp in water levels, 
many marina operators have also been faced with the marketin:;J expense of 
attractin:;J new OJStaners. 'lhese marina operators have lost aJStaners who have 
relocated wen lower water levels restricted their movements in an:l out of 
marinas. 

B1Fitims 

Altha.Jgh inrustrial interests are negatively inpacted by extreme water level 
ocnlitions (both high an:l low) , the general consensus is that lower water 
levels are more hannful to their interests than higher water levels. Most 
inrustrial interests prefer water levels to be relatively high, as they have 
been in the past 10-15 years, because oosts of operation are reduced_ Sane 
inrustrial interests have cxmnented that their oosts of transportin:;J goods, 
oosts of dredgin:;J costs of hartJoors an:l dockin:;J areas, an:l costs of water 
intake an:l pmpin:;J are r:eduoe:i durin:;J higher water level periods. Irrlustrial 
interests perceive that if levels awroach the extreme lows of 1964 or lower, 
they will suffer severe financial losses as these costs increase. Likewise, 
if levels reach the extreme highs of 1985-1986, floodin;J an:l erosion damages 
may exreed the benefits of higher levels. 

'lhe positions of a::mnercial interests vary with :respect to fluctuatin:;J water 
levels. For a::mnercial businesses, sudl as ~. concession stan:ls, 
water sport rental businesses ard a rnmtier of resorts, net inoc:me is linked to 
shoreline amenities; specifically beach, the loss of which is perceived by 
this interest to have a negative effect. Since a beach can be lost with 
higher water levels, an:l since many of the J::uildin;Js of these businesses are 
located on the beach, the major OOl'Xlem of this interest is the negative 
effect of high water an:l stonn activity. 
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other ccmnercial businessm, like the industrial interests, perceive lower 
water levels to be most hamful. to their interest. Sane marina operators, 
charter lxlat cx:mpmies, tour lxlats, resorts and hotels, and other businesses 
related to lxlatin;J, perceive lower lake levels to be more clamagin;J because of 
i.ooreased haul o.it proolems and other low water inpacts. Even though these 
interests have experieooed infrastructure damages when stoll!IS ooincide with 
high water levels, they still perceive higher levels to be more beneficial. 
As sane marina operators have o:mnented, they have been able to offset the 
infrastructure damage costs fran storm activities by doc:kin;J larger, deeper 
draft lxlats durin;J higher water periods. 'lhese larger lxlats have more 
expensive doc:kin;J fees. Tour lxlat operators have said that they too prefer 
water levels to be higher because they are able to extend their sea= and 
aooess smaller and more scenic channels. 

Finally, there is a grtAJp of ccmnercial interests who are most ooncemed with 
the abrupt ctian;Jes in lake levels that they have experieooed in recent years. 
Sane marina operators, for exanple, have said that they had just spent several 
thousan:l dollars to protect their investments fran high water levels, only to 
rDl1 be absoroin;J the costs of dredgin;J channels in order to cqie with the 
lower water levels. 'Ibey say that there has been too drastic a chan;Je and 
that they have had no time for recovery. 

As a oonsequenoe of the perception that extreme water levels, particularly low 
levels, are more harmful to their interests, many industrial businesses want 
lake levels to be oontrolled. 'Ibey feel that regulation is the only means of 
preventin;J low water inpacts. Likewise, ccmnercial businesses suwcrt 
regulation because they perceive it as the only measure which will alleviate 
the inpacts they incur. Water level regulation, they feel, \¥0Uld allow better 
predictions of water levels to take place, and allow them more time to adjust 
to aey ctian;Jes. Many marina operators, (those represented by the Ontario 
Marina Operators Association, for exanple) , are in fact members of the 
International Great lakes COalition, and actively lc:ti,y governments for 
regulation of all lakes. 

Similar to the riparian interest class, there are geograi:ru.c variations in 
SURJOrt for regulation. Interests located on the middle lakes are in favour 
of regulation, while those located on the st. Lawrence and oonnectin;J 
channels, do not SURJOrt regulation. c.anmercial and industrial interests 
alag the st. Lawrence feel that there are a lack of measures dealin;J with low 
water levels, and that most measures are designed for lakes, not rivers. 
Cl:lrlseqUent.ly, this portion of the interest class believes that most measures 
do not really relate to them, bJt they q:,pose measures which \¥0Uld exacerbate 
the problems they face. 

Many of the ocmnercial and industrial interests in the Basin and alag the st. 
Iawrence are dissatisfied with current predictive capabilities as far as water 
level ctian;Jes are ooncemed. Sane interests quoted the recent clrq> in water 
levels as an obvious exanple: if they had known levels \¥0Uld clrq> so llllch, 
they could have taken steps to deal with the clrq>. 'Ihose who favour . 
regulation perceive that the degree of predictability can be inproved because 
by regulatin;J the lakes, the variation in water levels will be reduced. Many 
of the interests are frustrated with inaccurate data and admit that it has led 
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them to be extremely suspicicus of government officials. As a recent exanple, 
tlll!J:e was a great deal of oonfusial and uncertainty am.rt; the recent c:lrq> in 
water levels, after many experts had 1rpreclicted" it wculd take a l"llllbar of 
years for levels to return to average. 

NsoJSSiCI" 

For the most part, cx:mne:mial and in::lustrial interests make infcmned 
investment decisiCllS for locatin;J al the shoreline. '1hese decisiCllS include 
an expectatial of a certain ran;ie of water levels, which leads to a rnmi:ler of 
related costs that the interests can expect (e.g. shore protection, dredgin;J, 
fioodpl:oof'in;J, etc.). When levels evceed the expected ran;ie, the interest is 
sw:prised. For exanple, ocmnercial and in::lustrial interests suffered damages 
when levels reached the unexpected highs of 1985-1986, and especially when 
severe stozms also ocx:urred in this period. 'lhis was a suzprise to many of 
these interests because the water levels and sto:cm events that ocx:urred had 
not been experienced before. 

While au· ocmnercial and irxlustrial interests have been SUJ:Prised by water 
level fluctuatiCllS, the key difference between the two sub-classes is their 
resiliency. It is evident that, due to their large capital investment in 
shoreline location, most of the in::lustrial interest groups have adapted to 
fluctuatin;J water levels. Recognizin;J the inherent risk of damage due to 
their locatial they take the neoessacy steps to protect their investment. 
'While this has led to increased costs (for shore protectial, shutdown time, 
increased punpin;J costs, damage, etc.) and sane inconvenience to a few 
J::usinesses, such expenses have been viewed by most interests as a lake related 
cost, which is still art:weighed by their locatial benefits. While sane 
irxlustrial interests may dispJte this and state that high water levels and 
sto:cm activity have been devastatin;J, the incidence of major damage to 
irxlustrial properties durin;J 1985-1986 was limited to a select few OOS";nesses 
and was not a basin wide proolem. 'lhis was sanewhat reflected by two factors: 
1) low attendaooe at the groop depth intetviews held by F\ll'lctional Groop 3 
(see Walsh and Wiedman, 1988) ; and 2) the fact that if the interest groups had 
not been CXXltacted in connection with the Stooy, it is likely that they wculd 
not have CXXltacted governments am.rt; problems related to water level 
fluctuatiCllS. 

Many cx:mne:mi.al interests are able to adapt to fluctuatin;J water levels in 
nu::h the same way as irxlustrial interests. Like the irxlustrial interests, 
these in:tividuals have not petitialed governments, and deal al their own with 
inplicatiCllS of fluctuatin;J water levels. However, sane cx:mnercial interests, 
particularly smaller J::us:incsses, are not resilient to the lakes envirorunents, 
and have petitialed governments to address their ooncerns. Many of these 
bJFberrer have been established and made investments durin;J the high water 
level period since the late 1960's, and may have been unaware that l0n3" te:cm 
average levels -were actually nu::h lower. In additial, due to their smaller 
sizes, these l::us~"lCSses may not be financially capable of ac1aptiig to changes 
in water levels. 

ltlether they are resilient to water level changes or not, a mm,.:.1 oonsensus 
c1111CDJ most ocmnercial and irxlustrial interests is their preference for water 
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level regulation. Both ccmnercial am i.mustrial interests SIJl:P)rt regulation 
because they perceive it to be one of the aily n-easures that 'W0.11.d alleviate 
the negative inpacts they incur as a result of fluctuatirg water levels. Sane 
businesses, especially small ccmnercial busi"IPSses sudl as marina operators, 
whi.dl are not resilient to fluctuatirg water levels see water level regulation 
as a means of increasirg their resiliency. K:lst ccmnercial am industrial 
interests, however, are resilient to water level fluctuations, am ai;:parently 
perceive regulation as a way of either enhancirg their benefits or as a means 
of shiftirg their costs of doirg business an to other interests. It is 
unclear as to whi.dl is the case, since it is not kncMl who IDE'lJt>er-.; of the 
c:x:mnercial am industrial interests feel shoold pay the costs of inplementirg 
am mai.ntainin;J regulation. 

7. 7 :mx::RFATICII 

nib.µL,;tim 

Recreation is increasirgly becan:in;J an inportant social am econc:xnic activity 
in the Great lakes Basin, as m:>re am m:>re pecple have greater anounts of 
leisure time. Millions of pecple, both within am outside the Basin, use the 
Great lakes am the shoreline for a variety of recreational p.irposes. Some of 
the major activities include boatirg, sports fishirg, hi.mtirg, bird watchirg, 
canpirg, sw:imnirg, windsurfirg, hikm3', picnickirg am scenic drives alorg the 
shoreline (see Figure C-7-5) . 

Within the Great lakes Basin, an extensive network of both private am public 
facilities exist alorg the shoreline to meet the needs of the recreational 
pc:pll.ation. Private facilities includirg marinas, sports fitters, resorts, 
hotels am DOt:els, are located throughout the Basin. F\Jrthearore, all levels 
of gcwemment in both canada am the united states have acquired extensive 
systems of parks, wilderness areas, am consei:vation areas, ll'OSt of whi.dl are 
situated directly on Great lakes - st. Iawrenoe River shorelines. 

'lhe inplications of fluctuatirg water levels for private am public facilities 
an- discussed in other sections of the report (Ccmnercial am Irxlustrial am 
the Government Infrastzucture Sections) . 'Ibis section deals strictly with the 
inplications of fluctuatirg water levels am n-easures for non lam-ownirg 
recreational users. 'lhe interest group includes inlividuals, sare of whan are 
represented by specialized associations, who use the lakes am shoreline for 
recreational activities, b.lt do not awn shoreline property. Recreationists 
clepen::l. on the services aro.mcJ. the lake (e.g. public beaches, -wetlands, marinas 
am other boatirg facilities) to serve their interests. 

'lhe inplications of fluctuatirg lake levels for recreationists vary deperxiirg 
an the activity in whi.dl an intividual is en:,aged. In this discussion, 
recreationists are grouped aooordin;J to activities that use the lake resouroes 
in similar ways am have similar sensitivities to lake levels. Four 
categories of recreationists have been identifie:l: 
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o SWllme:1:S and :celated beadl uses 

SWiJrmiJ'q and related beadl use is ooe of the leadin;J water--clependent 
recreational activities in the Great Iakes Basin. 'lhese recreationi.sts are 
.iJipacted when water level dlan;Jes affect the anr:iunt of shoreline available for 
their use. ruri.rg higher water periods sane beadl area may be tenporarily 
redlx,ed, i.mereas when water levels decrease recreational areas expam. 

0 Boaters 

Boati.rg on the Great Iakes and st. Iawrence River has increased 
dramatically in recent years, and in tenns of eooncmic inpacts, is the 
mst illp:>rtant recreational activity in the Basin. '1he major boati.rg 
sub-classes are power boa.tin;, (and water skiin;J), boat fishin;J, sailin;J, 
and smaller boa.tin;, activities, such as canoei.rg and kayakin;J. Boaters 
are the mst organized recreational group, and are often organized into 
clubs and associations. 

When water levels are high, as they have been since the late 1960' s and 
particularly in 1985-1986, boati.rg generally is safer, and there are 110re 
boati.rg areas available. Problems associated with these high levels 
terd to anr:,unt only to minor inconveniences, such as illpeded aocess to 
docks and launch ranp;, and insufficient clearance under bridges. 

Lower water levels, on the other harrl, have had many negative jnpacts on 
boati.rg activities. When water levels ch:opµd ln 1988, sane boaters, 
particularly those with larger boats, experienced problems with dock and 
berth aocess, and insufficient depth in channels to allClv/ boats to get 
fran marinas to c:pen waters. larger boats also oould not aocess 
shallc:,,,,er bays and channels. 'lhis leads to COJgestion problems in deeper 
areas. In lClv/ water areas boaters saneti:mes ran agrom:I, and in sane 
cases hull and prqieller damages to their crafts resulted. occasionally 
boaters indicated that they had switched to boats with shallc:,,,,er drafts 
and were thereby oopi.rg with lc:,,,,er water levels. 

o Waterfatl Hunters, AIXJlers and Bud letdlers (Habitat. Depeu:Jent) 

Recreational activities, such as huntin;J, sports fishin;J, and bird 
watdli.rg are habitat depen::lent. 'lhis means that if dlan;Jes in fish or 
waterfClvll resources oocur, these related activities may also be affected. 
Fran a system perspective, fluc:tuatin;J water levels are neede::l for the 
sustainability of wet.lands, wch are used as breedi.n;J and nesting areas 
by fish and waterfClvll. ruri.rg periods of extremely high or extremely l= 
water levels sane wet.land areas alon;J the Great Iakes - st. Iawrenoe 
shoreline may be tenporally lost, making them unavailable for habitat 
depen::lent activities. When water levels JJ.opµd in 1988, sane wet.land 
habitats dried up (the marshes in the Detroit area, for exanple), 
resulti.rg in fewer bird and fish species for recreationi.sts to fish, h1.D1t 
and d:lserve. 
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0 BiJcers and other nature enthlsiasts: 

'lhis categoey largely represents the milti""PllJ)OSe shoreline activities 
eiqa,JE!d in by nature enthusiasts, includin;J h.ikirg, canpirg, viewirg the 
water, and takirg scenic drives alan;J the shoreline. 

'lhe blpacts of fluctuatirg water levels cn nature enthusiasts are 
minilllal. Fluctuatirg water levels may affect h.ilcirg if they limit the 
ability of hikers to use shoreline trails. ca:q,gra.mds, picnic areas, 
and roads for coastal drivirg have also been damaged when stonn 
activities have coincided with high water levels. However, in IIXlSt 
cases, these activities are sufficiently above high water levels that 
floodirg is rarely a problem. In sane instances, the aesthetic 
eiq:,erienoes of these activities oc:w.d be affected if risirg water levels 
result in substantial damage to shore properties and structures. 

:R:sitjcrs 

Given the diversity and extent of recreaticnists usirg the Great Lake - st. 
Iawrence System, it is difficult to precisely identify the positions of this 
interest grcup. Peroepticns and positicns terxi to vary with activity and 
locaticn. For exanple, many boaters feel that lower water levels are oore 
hannful to their interest than higher water levels, and sane feel that 
regulaticn of the lakes is an overall solution to their proolems. Hikers and 
nature enthusiasts as well as sane hunters and arglers, on the other hand, 
terxi to accept fluctuatirg lake levels as beirg a natural process and are not 
in si.q:p:,rt of large scale structural measures, such as regulation. 'Ibey 
un:lerstan:i that fluctuaticns are needed t-.o produce the marshes that provide 
habitat for waterfc:Ml and other semiaquatic species. In essence, their 
positions are the same as those of the enviroranental interest grcups. 

'lhe level of conoem regardirg fluctuatirg water levels and measures to 
address them also vary with activity. Sane recreationists, such as swimmers 
and other beach users arpear not to be very concerned abrut fluctuatirg lake 
levels, pertiaps because their activities can be easily acxxx,1I.Aated elsewhere. 
Evidence sug;Jests that althalgh beaches can be lost due to floodirg, shoreline 
park atten:lance does not a{:PE'ar t-.o be affected as a result (cain et al., 
1987), 

Boaters and boat arglers are the recreaticnists IIXlSt concerned with 
fluctuatirg lake levels and their blpacts cn their activities. Consequently, 
they often hold stran;J positicns with regard to measures.· Unlike swimmers and 
beac::n users, they feel that higher water levels are IIXlSt beneficial to their 
interest, and are IILICh oore conoemed when water levels drq:) to levels that 
they peroeive to be hannful to their interest. 

Many boaters and boat arglers feel stran;Jly that inadequate consideration is 
given to their interests by goverrnnents. 'Ibey feel that they are beirg left 
out of many govemment policies and prograns whicn deal with Great Lake water 
and related land use management. In particular, those alan;J the st. r.awrenoe 
River feel they are beirg ignored or forced to bear the costs of acticns to 
benefit others. Sane recreational boaters E!lq>r sed the belief that 
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govemments exert more ocntrol aver lake levels than they say they do. 
F'l.lrthen!x>re, they question the experts because sane of the data that they have 
reoeived on lake level forecasts have been contradicto:cy, and have therefore 
hin::iered their activities and operations. A stron;J view among all boaters is 
the need for more ao::urate infoilllation on water level forecasts. If 
predictions -were more ao::urate, boaters and marina operators indicated that 
they 'WO.ll.d be able to better plan their activities and operations. 

'Ihe views of recreational boaters vary with respect to measures, b.It sane 
recurrin;J p:,sitions are evident. Many boaters aroun:i Georgian Bay, lake HUJ:on 
and lake Erie, for exanple, stron;Jly faVaJr regulation of the lakes and other 
Type l measures. For instance, the Ontario Marina Operators' Association, a 
gra.ip of marina operators and boaters in Ontario, ~rts the International 
Great lakes Coalition in its call for regulation of all the lakes. Boaters 
alcirq the st. I..awrence, however, question regulation because it is considered 
a solution for the "lake problems", and oa.lld worsen the problems in the st. 
I..awrence River. 'lhese recreationists feel that they have no say in the 
settin;J of water levels, and that they want a representative on the 
International st. Iawrence River Board of Control. 'Ihe boaters who S1JFPOrt 
regulation suggest that one agency be set up to oversee all the Great lakes. 

'Ihe p:,sitions of boaters with :cespect to Type 2 measures vary, with sane 
feelin;J that offshore barrier islands and st:cuctural flood-proofin;J are 
acceptable, while others feel that they create m:,re problems than they solve. 
Hc:MeVer, one CUIUIDII conce:cn among boaters and boat arglers is the f:rustration 
with the dredgin;J operations, especially within plblic channels and aroun::i 
marinas. 

Lilce other interests, recreational boaters are conoe:cned m:,re about measures 
that will directly benefit their interests. 'Ihey are in favour of tax 
abaterrents and low interest loans to protect their interests, just as 
shoreline laniowners and oc:mnercial fish ha:cvesters favour these measures as 
means of dealin;J with losses that they have incurred due to water level 
fluctuations. Recreationists at the gra.ip depth interviews suggested that 
governments focus on ways to fin:i funding for damages incurred by boaters due 
to water level dlarges, such as usin;J a percentage of gas taxes to aid 
boaters. 

Discussicn 

Recreationists, with the exception of boaters, are among the most flexible and 
resilient of all interest gra.ips. Fluctuatin;J lake levels tend only to am:,unt 
to inoonveniences for swinmers, beachgoers, hunters, bi.rd watchers, and hikers 
and other nature enthusiasts. 'Ibis is pe:chaps because their invesbnents in 
these recreational activities are gene:cally small and they are easily able to 
relocate their activities. Hen::e, they can easily adjust their activities to 
cope with the CXl1SEICJll81lO of fluctuatin;J lake levels. In many cases, these 
recreational activities can easily be &ccum,ulated at other locations. In 
general, water quality, the weather, aooess to the water and proximity of 
recreational areas are m:,re significant detenuinants of quality and quantity 
of most recreational experiences than are fluctuations in water levels. 
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Boaters, especially those with large boats, have greater i.nvesonents in their 
activities than other recreatianists. 'Ihey tend to be the recreational 
interest group 1IDSt ooncemed with fluctuatin;J lake levels. Although &.me 

boaters mention that they are able to adapt to water level c.tiames, an::l that 
they enjoy the dlallen;Je vaJ:ymJ water levels pose for their activities, 
others indicate that they were taken by sw:prise when water levels dl:opped 
quickly in 1988. '1hese boaters founi sane dlannels to be less negotiable than 
they were in past years. As a result, there have been many cases of boaters 
:runJlllJ;1 agramd an::l sustainin;J keel an::l prqleller damages. launc:tiirg an::l 
moorin;J difficulties have also been experienced. 

Many boaters sw:prised by the sudden drop in water levels in 1988 were upset 
with governments for not predictin;J the sudden drop. In fact, sane officials 
suggested that it would likely take several years for the water levels to drop 
fran 1985-1986 highs to average levels. 'lhe abrupt drop in water levels was a 
sw:prise to governments as well as the plblic. M..lcll of the boaters' 
petitionin;J can be traced to inadequate infonnation at the time of their 
decision makirg. 

Many of the boaters who were sw:prised by the drop oonsidered water levels in 
1988 levels to be extremely lOiN, when in fact these levels were still slightly 
above lon:J .term average. 'Ibis suggests that boaters who experienced 
unexpected problems as a result of the sudden drop, had based their 
expectations of levels on recent me!l'OC)cy when levels were well above long term 
averages (since 1970). '1hese boaters geared their plans an::l pird)ases in 
anticipation of oantinually high water levels. 'Ibis limited infonnation base 
an::l the sccrirYJ lack of resilience on the part of these interests indicates 
that the policy themes of infonnrd an::l responsible decision makirg have fallen 
short in practice. 

Sane boaters an::l boating associations are in full agreement with the Great 
Lakes Coalition, in that they stron:Jly support lake level regulation. No 
infonnation is available on who they feel should pay for regulation or other 
measures. Consequently, whether their sui;p:,rt for regulation is based on 
benefit enhancement or on a means of shifting their costs to other interests 
is unclear. 

Another stron:Jly held view of boaters an::l sane other recreationists is that 
inadequate consideration is given to their interests by goverrunents. water 
develcpnent for p.irposes of sui;p:>rtin;J recreational ~rtunities is 
explicitly given lower priority than develcpnent for other interests in the 
bJdget process by both U.S. an::l canadian federal governments. However, in 
response to an increased demand for recreation facilities, both nations have 
develq:>ed a variety of programs an::l policies which sui;p:,rt outdoor recreation 
in the Great Lakes Basin (See Policies of Govenunent, Section 5). 
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7. rs c:rHll!JlCIAL FISHIH:; 

Ink• •lrt1rn 
'DIE' CX111DPJ'.'r.ial fl.shim interest class is OC11Prised of all those grcups an::1 
:in:lividuals who have an interest in the o::mnen::ial fl.shim iroustry on the 
Great Lakes an::1 st. Iawrence River. 'lhe main interest sub-class, 'Which is the 
major tq,ic of thif< aiso1ssi=, is the oamnercial fish harvester who is 
sanetimes represented by ~emmental fl.shim associations. other sub
classes of the interest inclu::le fish product prooessin;J in:lustries, an::1 
regulatory an::1 govemmental agencies (federal, provincial, state an::1 
regional). 

Omnemial fl.shim on the Great Lakes began in the mid 1800s an::1 grew into an 
i:ap:,rtant region-wide iroustry late in the centu:cy. Since this time fish 
species an::1 pcpll.ations have un:lergone significant charges. 'lhese chan1es 
have been caused by many factors, including over-fl.shim of sare species, 
predation by sea lanprey, catq)etition fran smelt an::1 alewife, deforestation, 
siltation an::1 damniJ'q of tributaries, drainin;J of coastal marshes, 
eutrq:hl.cation, an::1 the introduction of toxic substances. 

'lhe effects of fluctuatin;J water levels on fish pcpll.ations are not known in 
detail, but are not considered major relative to these other factors. 
Evidence suggests that, generally, higher water levels increase fish 
production, 'While low water levels decrease fish productivity. 'lhe greater 
the increase in levels between January an::1 June, the oore beneficial it is for 
spawn:in;J an::1 the higher the success rate for young of the year. I..arler water 
levels, on the other hand, seem to reduce the anount of wetlan::ls available for 
spawn:in;J an::1 nurseries, an::1 thereby decrease fish productivity. However, 
'While sustained high or low levels can affect fish prcductivity, it is 
ai;:parent that fluctuations are a positive foroe to 'Which fish an::1 other 
aquatic life fonns have adapted. Fluctuatin;J water levels are critically 
inp,rtant to maintainin;J the genetic diversity of the fish species in the 
Lakes an::1 st. Iawrence River. For example, evidence :in:licates that several 
species, sucn as yellow perch, trout, perch, an::1 walleye, have sub-pcpll.ations 
that utilize the q>en lake an::1 estuarine envirorarents for part of their life 
cycles, an::1 it is believed that these differences in reprcductive strategies 
have a genetic basis that is linked to fluctuatin;J water levels. 

In the United states the rn.nnber of oamnercial fish harvesters has declined 
since the tum of the centu:cy. 'Ibis is due to chan1in;J econanic an::1 
regulatory conditions 'Which have made it oore difficult for oamnercial fl.shim 
to remain a viable iroustry. 'lhe restrictive regulations inposed on the 
ocmne=ial fl.shim iroustry to protect an::1 enhance recreational fl.shim have 
also played a role in the decline in the rn.nnber of U.S. ocmne=ial fish 
harvesters. Today, ll0St of the cxmnercial fl.shim in the U.S. occurs in Lakes 
Michigan, SUperior an::1 Erie, where the major species harvested are 'Whitefish 
an::1 alewife, herrin;J an::1 lake trout, an::1 walleye, smelt, an::1 yellow perch, 
respectively (Botts an::1 Krushelnicki, 1987). 

In Canada, participation in the Great Lakes fishery has been declinin;J slowly 
in recent years, partly as a result of quota introductions. However, overall 
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cxmoen-,ial fishm] remains a viable i.ndustey in the canadian portion of the 
Great lakes. J:.an:lin3s have consistently been high (over 60 million pc:A.llm 
annually) in recent years am OCl'ltinue at near Iecx>Id high levels, 'lhe Iake 
Erie harvests represent ~tely two-thirds of the canadian Great lakes 
harvests. Major species of value to canadian Great Iake fisheries include 
yellow perch, yellow pickerel, smelt, whitefish am lake trout. 

camercial fish harvesters are affected by fluctuatin3 lake levels in nuch the 
same way as other b:Jaters. 'lhe most mwon prd:>lem they have experienced has 
been difficulty in navigatin3 in private haibours dur.i.n;J low water periods. 
Private haibours are generally shallower am not as -well maintained as pmlic 
facilities. water level dlan;Jes also alter the degree of convenience with 
"4lich docJcs can be used. 

a 1111e1 r.ial fish harvesters are also affected 1llhen water level fluctuations 
affect fi.sheiy I'E!SalI'a!S. QlP way in which fishecy I'E!SalI'CeS are affected by 
water levels is to cause fish to migrate as water tenperatures chan;Je with 
water level ctiarges. 1:m'.i.n;J low water levels< tempeT'\tures of the lakes 
inc:tease, am fish species, sudl as lake trout which prefer cooler 
teup;!J""tures, migrate to deeper cooler waters. Fish harvesters have noted 
that water level dlan;Jes have caused them to chan;Je where they fish in the 
lakes. 

Fish processors are affected by ctiarg.i.n;J lake levels, in the sane manner as 
other shoreline based mweteial am in:hlstrial inteiests. Dredg.i.n;J, dock 
height, am drainage adjustnents are require:! at sare plants to deal with 
fluctuatin3 water levels. If the dlan;Jes in the water levels are not drastic 
enCllgh to wan:ant spemin;J tine am m::,ney mak.i.n;J capital cran;,es, the 
pi:ooessors will often pit up with the in=nveniences of non-optmlln dock 
heights or channel depths (See Section 7.6, "Om!err.i.al am In::lustrial 
Interests", for a llX)J:e CX11Plete discussion of the inpacts am positions of 
shoreline based in:hlstries, sudl as fish processors). 

Fish harvesters on the Great lakes do not share a s.i.n;Jle view abcut water 
level fluctuations am their inplications for their q,erations. Peroeptions 
of fish harvesters who fish in the sane area with the sane type of gear am 
"essel s often differ. Sane perceive highs to be llX)J:e cletri.nental to their 
q,erations, while others perceive lows to be nr:>re hannful. In general though, 
most fish harvesters mrt:acted l:lelieve that fluctuat.i.n;J water levels do not 
have significant inpacts on their q,erations. In the U.S., fish harvesters 
ten:led to be nr:>re cx:n:iemed abcut the restrictive mm:err.ial fishm] 
nigul.ations that most of the states have iuposecJ in older to protect am 
emance the recteatioo fishm] i.ndustey. In Canada, they are cx:n:iemed abcut 
the recent quota introductions. 

Because fish harvesters are of the q>inioo that fluctuat.i.n;J water levels do 
not inpact their q,erations very nuch, they also tem not to be very 
interested in neasures. 'lhose m1l:acted felt that most neasures -wcw.d not 
influence CXliileJ"l"!ial fishm] q,erations. In general, those mrt:acted were 
cgxised to CXlltrol am diversion '-'Oiks to teglllate the lake levels l:lecause 
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they feel they axe not neoessa:cy, or that the lakes cannot be regulated enrugh 
to make a difference. Q1 the other han:i, they suwc>rted tax abatements an:i 
low interest loans for inoane losses as a result of vessel an:i net damages due 
water level fluctuations an:i stonn activities. 

As for other measures, CX1111De""'UU. fish harvesters were split on their views. 
sane felt that shore protection measures were not neoessa:cy in their areas, 
llltlereas others felt they 1oi0Uld lessen shore erosion. (Most of the fish 
harvesters contacted who favoored the latter axe also riparian lam owners. ) 
Likewise, fish harvesters were split on their need for additional emergency 
response capability. '!hose on lake Superior felt that current emei:gency 
capabilities axe sufficient, llltlereas those on the other lakes ten:i to be 
dissatisfied with the level of 0:>ast Guard protection an:i the accuracy of 
stonn forecastirq. 

pjsnpjm 

Fish hazvesters axe not ve:cy ooncemed about the fluctuatin;J water level 
issue. If they were not contacted directly regardin;J their views about 
fluctuatin;J water levels an:i measures, it is highly unlikely that they would 
have petitioned governments. Rather, they 1ol0Uld continue to deal with the 
consequenoes of water level fluctuations on their own. 

Q1 the wale, the o:mnercial fishing interest is not ve:cy sensitive to water 
level charges. 'lbe need to adjust to chargin;J ci.rcumstanoes is an orqoin;J 
fact of life for fisheries, an:i hence, the o:mnercial fishing interest is 
aware of the risks an:i uncertainties associated with fluctuatin;J water levels. 
'Ibey have adjusted their boats, docks an:i fishing methods to make the best of 
chargin;J levels. 'Ibey axe not urxruly surprised by extreme water levels that 
might oocur, an:i they axe relatively resilient to fluctuations. 'Ibey support 
measures, such as tax abatement prograll5, which 1ol0Uld benefit their interests 
J::ut not because they axe severely ilrpacted by water level charges. 

'lbe llll6t significant effects upon the cxmnercial fishing interest oocur when 
their haJ:vests axe affected due to charges in fishery resouroes. For 
instance, charges in water quality as a result of urbanization, agriaJl.ture 
an:i deforestation, the accidental introduction of exotic predator species such 
as lanprey, an:i restrictive regulations have had significant charges in 
o:mnercial hazvests, am the o:mnercial fishing interests axe partiaJl.arly 
ooncemed about these effects. 

Scientific evidence indicates that as water levels charge, fish productivity 
may also charge. However, aey relationships that exist between lake levels 
an:i fish haJ:vests axe not known. Fish harvesters have oamiented that they 
have not ooticed charges in their haJ:vests as water levels charge, an:i hence, 
they feel that fluctuatin;J water levels have no effect on their hazvests. 
'illat is clear, is that fluctuatin;J water levels axe neoessa:cy to maintain 
genetic diversity of the fish species in the Great lakes - st. Iawrenoe 
Systan. Olnsel;flently, aey measure or human action that charges the water 
level regime, could cause charges in the fishery resouroes. 
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Measures such as regulation and diversions could dlan]e fishery resoorces and 
affect oc:mnercial fi.shin;r. Moreover, there is the possibility that diversion 
works could lead to the introduction of new exotic species into the Great 
lakes System and have serious inplications for fishecy resoorces. '1he 
devw.q.11snt of the wel.land and Erie canals, for exanple, had severe 
a:risequeooes for cx:mnercial fishin:J by introducin; sea lcmprey into the uwer 
lakes. '1he mmmerr.ial fi.shin;r interest is reluctant to bear oosts associated 
with measures inten:led to benefit others. 

Shore protection structures may also iJJpact fishecy resoorces and habitats, 
which in tmn might influence fish harvests. S<.iie productive fishecy areas 
(1.an;1 FOint, FOint Pelee, etc.) are depen:ient on a balance between erosion and 
deposition that renews shorelines and adjacent bottan areas. It is possible 
that lai:ge scale shoreline protection lo'CU]_d affect productivity of lakes for 
sane species and hence species mix whidl could eventually affect the 
a:mrerr.ial fi.shin;r interest. 

'1he oc:mnercial fi.shin;r interest is m:ist sensitive to changes, whether natural 
or human in::luoed, whidl affect fishecy resoorces and ,in tmn, their harvests. 
Consequently, any measure or future goverrunent action that might affect the 
quantity and quality of fishezy resoorces (e.g. regulation, diversions and 
major shore· protection works) may affect the -welfare of the oc:mnercial fishin:J 
interest. Unexpected charges in fishery resoorces may take fish harvesters by 
suzprise, reduce their resiliency, and prarpt petitionin;J to governments. 

7. 9 AGRICDIJroRE 

n,4m..;:ti.c;n 

'1he Great lakes region of North America, taken as a whole, is of major 
significance in agricultural production. Fanners who locate along the Great 
lakes - st. Iawrenoe shoreline benefit fran the services of their location, 
namely the fertile soils and mxlerate climates. '1he wann, ooist climate of 
shoreline location is such that very little irrigation is required in the 
region of the Great lakes - st. Iawrenoe River. In canada, agricultural 
shoreline use is limited to areas on lake st. Clair, lake Erie, eastern lake 
Ontario, and areas east of Montreal (on the islands and arourxi lac ste. 
Pierre). In the United states, m:ist shoreline production oocurs on lake 
Ontario and eastern lake Michigan, and to a lesser extent on the shorelines of 
lake Erie and Huron (See Figure C-7-6) . '1he Basin is a major production area 
for grain com and wheat as -11 as for specialty crops in::11.ldin:J fruit, 
vegetables, and tobaooo. 

OVerall, agricultural in::lustry is not threatened by fluctuatin; water levels 
since the anDll1t of agricultural land that can be inpacted by fluctuatin; 
water levels is minimal oarpared to the total am:,.mt of land used for 
agricultural production in the Basin. However, the -welfare of fanners whose 
business are located on the shoreline can be affected by water level 
fluctuations. Often these lands are devoted to specialty crops uniquely 
suited to the shoreline lake environment. '1hese fanners are affected by 
fluctuatin; lake levels in ruch the same way as other shoreline owners. '1he 
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direct car:ses of their prd)lems usually acnaleratai are erosion an:i 
inmdation, both of which are most severe 'When stonns coincide with high water 
levels. Erosion an:i floodin;J have caused crop yield losses, damaged dikes an:i 
increased costs for protective works an:i pmpin;J, particularly those in low 
lyin;J an:i drained areas. 

Fcu:mers, like other riparians, can also be inpacted by lower water levels. 
However, these tern not to be as severe as those suffered 'When storms coincide 
with high water levels. 'Die major prd)lem encountered by fanners durin;J the 
uioent dnJp in water levels has been with their water SI.WlY systems. FaDners 
noted that with the drq> in water levels many of their.-1.ls have dried up. 

Cllan3in;J water levels have oo::urred throughalt the develcpnent of agricultural 
areas in the Great Lakes, an:i as develcpnent oo::urred adjustments to water 
levels were made by the fanners to ao , +•iii date production activity. In sane 
areas, fanners adjusted to inuooation by installin;J drains which carry water 
back to the lake. In areas where floodin;J is ioore severe, an:i drains cannot 
carry water aJ,1ay fran fields fast ena.igh, sane fanners have adjusted by 
installin;J punp; to lift water back to the lakes. '1bese fanners may still 
experience occasional floodin;J an:i crop loss. 

'Die areas mst subject to prd::>lems of runoff an:i lake-imuoed floodin;J are 
those that have been reclamed fran the lakes at sane time in the past; the 
fOntlE!r wet.lams. In order to claim the lams for agricultural use, an 
extensive network of dikes were installed. Notable areas 'Where dikes have 
been used as a means of claimin;J wetlan:i areas are the lower Saginaw River 
Basin in Michigan, the southwestem part of Ontario in Kent an:i Essex 
o:iunties, an:i arcund lac ste. Pierre on the st. Lawrence River. 'lhe dikes in 
Canada have been oanstructed with federal financial assistance, perhaps 
because the reclaimed areas were deemed essential to the nation for specialty 
crop production. '1bese dikes have been overtqped by water at various times 
in the past. For exanple, durin;J the high water period of early sprin;J of 
1986, the dikes in Essex Coonty overtqped due to an ice jam which backed up 
flood waters in the '1hames River. Althcugh crop loss did not result because 
the floodin;J oo::urred before growin:J sea:::m., the dikes themselves an:i 
structures behin:i the dikes were damaged. F\uthenoore, dikes had to be 
breached to allow water to drain out of the reclaimed flatlan:i. 

Ia;jtjm, 

lb::h is still not knoim about fanners' positions regardin;J fluctuatin;J lake 
levels an:i measures. However, it arp>al""' fran interviews with sane fanners 
that, like riparians, the positions of fanners vary. Sane are very a:incemed 
about the loss of their lams due to erosion, an:i like other riparians, 
attr.ibrt:e this to high water levels. Sane of these farmers are active members 
of the International Great Lakes Olalition, an:i hence stron;Jly favour 
regulation as the only means of solvin;J their prd::>lems. other fanners, 
however, do not feel that fluctuatin;J water levels are a prd)lem, an:i they do 
not hold very stron;J positions regardin;J measures. 

'Die fanners most a:incemed, by far, about lake levels are those locatai in the 
wet.lam areas behin:i dikes. Aey threat to the dike system or even occasional 

C-99 



avert:qp~ is viewed as a disaster, and government assistance and 
oaipensation is expected. FUrtherlnore, these fanners expect that the dikes 
will OCB'ltinual.ly be repaired when they are damaged by high water levels or 
stoJ:111 activities. Sane feel strorgly that to avoid further damages, the dikes 
shcw.d be built higher. '1his position in Canada is umerstan:lable given the 
federal dike lJuildm.j pl.CXJl.dlll. 

pf e:,FSiCW'I 

Sane fanners located al~ the shoreline of the Great lakes - st. Iawrenoe 
Basin hold the same positions as other riparians (See Section 7 .2). 'Ibey are 
sw:prised by the ran;e of charges in water level, their investments were 
threatened, and sane strorgly ~ regulation as a means of solv~ their 
prd:>lens. 'Ibey see regulation as a means of increas~ their resiliency to 
water level charges. other fanners however, are not as c:xinoerned abCAJt the 
fluctua~ water level issue. 'Ibey seem to accept the uncertainty of water 
level fluctuations as part of the risks associated with f~ on the 
shoreline. 'Dlese tanners do not awroach governments, but contirP.Je to solve 
8r'rf prd:>lens they face on their own. 

'1he tanners JOOSt susoeptible to extreme water levels (i.e. extreme high water 
events) are those located in diked areas. Many of these fanners have located 
in these areas with an un:lerstan:fu-g that the dikes would protect them fran 
water level charges. '1he dikes have given these fanners a false sense of 
security, and when they are overt:owed many are surprised and also have 
limited ability to adapt. By expect~ oaipensation for damages that they 
incur as a result of dike overtq,p~, these interests seek a means of 
shift~ sane of their costs on to taxpayers. 'lhey consider this consistent 
with 1~ ~ government policy towards agriculture in the Basin. 

7 .10 NATIVE NATIOIS 

Il1b.1 HldiO" 

Native pecples use the lakes, st. Iawrenoe River, and other connect~ 
channels in nuch the same way as other interests. 'lhose liv~ alo~ the 
shoreline are inpacted by fluctuat~ water levels in the same ways as the 
riparian interest class. Natives also have agriculture, f~, recreation, 
and envircnnental interests. However, they are classified here as separate 
interest class because of their unique legal and cultural situation. 

In Canada, native pecples liv~ on reserves have !ifstinc:t authorities, and do 
not have to pay incx:me tax, provincial tax and certain excise taxes. Each 
Nation has an elected or ~inted oouncil with sane power of self 
administration. However, JOOSt of the costs of education, health, and welfare 
on the reserves are paid for by the federal goverrment. Government programs 
for Native pecple are inplemented primarily thrcA.1gh In:tian and Northern 
Affairs Canada (INAC) • Decisions on -what pro;irams and services INAC and other 
agencies shcw.d provide to Native pecple are generally made by the federal 
goverrment in oonsul.tation with Native groups, rather than by Natives. Native 
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pecple in canada are irx::reasingly danan:lin;J the right to design am inplement 
their own piograms. 

In the U.S., American Natives have mre self-govei:nin;J power. '1he u.s. 
federal gc,venmant pranotes tribal self~tion am self-sufficiency, 
am tribes share a government-government relatiaiship with the u.s. federal 
government. In the early 1960s Inlians were specifically brooght into various 
federal piogzans, am today portions of the federal budget are given Ol/8r to 
reserve control. In areas, such as fishing, mineral, am forestry resources, 
American Inlians are able to inplement their own :i,,rograms. other programs 
dealing with Irxlian Affairs are inplemented throogh the federal government. 
'1he Bureau of Irxlian Affairs of the U.S. Department of the Interior is the 
prbmy agency zespousible for Inlians living on or near :reservations. 

Natives in both o:mitries differ in sane respects fran the Ol/8rall pcpllation. 
Many Native OCIIIII.D'Uties place a high value on na1-eoo11anic factors such as the 
envircnnent, aesthetics am spirituality. '1he envirorment is central to the 
way of life of most Natives. A larger proportion of the Native pcpllation is 
deperdent on prbmy production activities such as fishing, hl.mting am 
~ing, am faJ:lllirq for their subsistence than is the pcpllation as a whole. 
FUrtheLJoore, average inoanes are nuch lower for Natives than for the zest of 
society, while unemployment is higher. 

In the Great lakes BaSin theLe is an estimated 350,000 Native people. M::lst of 
these people live on federally recognized Irxlian reserves 'iihich awroximate 7 
million acres of lam in total. Each reserve represents a different Native 
Nation, am theLe are about 110 different Nations in the BaSin. '1he majority 
of reserves or nations are located on the Great lakes - st. lawLenoe River 
shoreline at major trib.ltaries, or alorg the ooiulE!Oting channels (See Figure 
C-7-7). Reserves are located in these areas because they are the most 
productive areas in tenns of fish am wildlife, am they also offer easy 
•ooess for water transportation. 

In canada, theLe are several reserves located in northern Ontario alorg the 
lake SUperior and Georgian Bay shorelines, am on Manitoulin Islam. '1he main 
subsistence of Native on these reserves is fishing am hl.mting, am to a 
lesser extent logging am agriculture. Native reserves are also located at 
lake st. Clair (on Walpole Islam), lake Ontario (east of Belville), aIXl along 
the st. lawLenoe River (near Cornwall) . Many of these Natives are farmers arxi 
fish harvesters, but sane also suwlement their iro mes by 'WOrlcing in near by 
cities. In the U.S., theLe are fewer reserves located aram:i the Great lakes. 
'1he major Irxlian reserves are located alorg lake SUperior, the Niagara River, 
arxi along the st. lawLenoe River. American Inlians also ergage in fishing, 
hl.mting arxi faJ:lllirq activities, arxi may also 'WOL'k in cities depeming on their 
proximity. 

'1he i.npacts of fluctuating water levels for Natives are similar to those 
experienced by other interests with similar lake related activities. Many of 
the reserves are located very close to the shoreline. ~Y, when 
storm events coincide with high water levels prqierty damages have occurred. 
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Exanples of damages due to storm activities and high water levels are at 
Walpole Island and al~ the st. Iawrenoe River. Fluc:tuatirg water levels 
have also affected farmin;J and fishi.rq activities. For exanple, wild rice 
farmin;J of Indians at the Bad River In:tian Reserve on the U.S. shore of take 
SUperior have been affected by fluc:tuatirg water levels. At extremely high 
water levels wild rice prcduction suffers, 'While at lower water levels wild 
rice prcduction prospers. At extremely l= water levels Indians on resexves 
al~ Lake SUperior have noted that fish spawnilq areas are in jeq:,ardy. 
~ in the ability to produce agriOll.tural goods and catch fish, in tw:n, 
affect the eccnany of tribes whose subsisteooe depends on these activities 
(See Sections 7 .a and 7. 9 on AgriOll.ture and Omnercial Fi.shin:J, respectively 
for a m:>re CXl!plete disoission of these i.npacts). 

EKlLane water level fluctuations have also had negative i.npacts for Native 
boaters and marina qierators (See Sections 7. 6 and 7. 7 on Omnercial/ 
Industrial and Recreation, respectively for a more carplete diso1ssil'lll of 
these i.npacts) . When these activities are negatively affected the eccnany of 
resexves that are SCIDe'.mat reliant on the tourist irxiustcy may be affected. 
'lhe Grand Portage In:tian reserve which qierators a lodge on lake SUperior is 
an exanple of such a resexve. 

1gs;t1me 

Although Native jurisdictions fran many shoreline resexves have not been 
contacted, it arJl"l'l""' fran initial analysis that Native views are fairly 
ocnsistent. In essence, the views of Natives are similar to envirormiental 
interest graJpS, in that they are not willing to SIJl:PC)rt measures in which the 
enviraanental. i.npacts are detrimental or not known. Natives place a high 
value on the environment, and have str sed the inportance of mnsidering the 
lmDle environment in aey planning and decision-maldn; regarding lake levels. 
'lhe M:hawk people of the AIGi.'esasne Nation on the st. Iawrenoe River, for 
exanple, have indicated that they will mcbilize aroord enviraanental. issues 
'Whenever they are raised. Fllrthenrore, they feel that the focus on water 
levels may leave cut the very inportant water quality and ecosystan inplcts of 
fluc:tuatirg water levels. 

'lhe Natives al~ the st. Iawrenoe River near Comwall, Ontario on both sides 
of the border are partiOll.arly conoemed about water levels and water quality, 
and they have expressed their concems several times to the r.:rc. 'Ibey feel 
that the ccnst:ruction of the st. Iawrenoe Seaway and Pl:Jwer Project and 
associated works have led to dlan;Jes in the water level regime of the st. 
I.awreooe River. SOooring, erosional and depositional areas have been 
redistri.b.rt:ed in the River with the practices of regulatirg the Seaway waters, 
whim they feel has had illplications for toxic sedil!lents, water quality, 
wetlands, fish spawnilq beds, and shoreline aocess. Although Natives al~ 
the st. I.awreooe River are not carpletely q:p:,sed to Type 1 measures, they 
feel i.npacts of existing structures and regulation of water levels shcw.d be 
better umerstocd before the water level regime of the Great Lakes System is 
nrxlified further. 'lhese people feel that a 1~ term effort to understand the 
entire Great lakes - st. Iawrenoe River ecosystan, including water levels, 
flews, and live cxmp:,nents of the ecosystem JIJJSt be seriously fun:led before 
attenpts are made to further regulate the system. 
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Like envizcnmental interests, Natives alcn;J the st. Iawrence River, favour 
shore protectian works only if they can be proven to be envizcnmentally soun:i 
am rm: to have negative il1pacts an interests am the environment downstream. 
'Ibey also reacta:i positively to Type J (direct restrictions on lam am water 
use), Type 4 (pxogzams to indirectly influence use), am Type 5 (emergency 
xespaise) measures. 

Anather point raisai by Natives is that the st. Iawrence River has been 
ignored in govemment policies deal~ with the management of the Great Lakes 
Basin. 'Ib ensuLe that the Native perspective is inclmed in the decision
malciIY,J p:cooess, Natives feel that they should have a representative an the st. 
Iawrence River Board of Cantrol, am an aey taskforoes deal~ with Great 
Lakes Basin waters am related lam rescuroes. FllrtheLmore, Natives who live 
an resei:ves straddl~ the canada/!J.S. boroer have cx:mnented that actions by 
gCJVeLTBDents to address their oon:ierns have been uneven. 

Djscussjm 

Since the environment is central . to the way of life of many Natives, they are 
rm: SULprised by fluctuat~ water levels. 'Ibey believe that fluctuations are 
part of the natural process am neoessary for mainta~ the quality am 
diversity of the Great Lakes - st. Iawrence River environment. 'lheir major 
oon:::em is that human interference with the system, thraJgh the construction 
of regulatory am diversion "WOrks, has disrupted these natural processes, 
1~ to problems of water quality, ecological I'"OCCSSes, shore aooess, 
etc., especially alcn;J the st. Iawrence River. 'Ibey feel stron;Jly that the 
inplications of exist~ regulatory am diversion "WOrks should be assessed 
before mxlify~ the system further. 

Althcu;Jtl Natives are rm: SULprised by fluctuations, they are often rm: very 
resilient to damages that they may oocur. Since their way of life is often 
depement: an their shoreline location, the eco11anic self-reliance of Natives 
liv~ in sensitive shoreline areas may be seriously threatened by extreme 
water level events. Natives are generally rm: as well off financially as 
other riparian lam owners am may rm: have the financial rescuroes to install 
shoreline protectian 'WOrks, or to deal with damages that may result fran water 
level fluctuations = stonn events. 

7.11 ~ 

Dd:r■ •lrtim 

Governments are involved in many different aspects of the fluctuat~ water 
level issue, am as such have many different respousibilities. i1leS8 
xespaisibilities differ ancn;J levels of government, am also between canada 
am the U.S. A nmi:ler of these are oavered elsewhere in the Annex, especially 
in the sectian an 'Policies 'lhemes of GaVemment' (Sectian 5) am 'Government 
OLganizatians am the Decisian ~ Prooess' (Section 9). '!his particular 
discussi.an examines goveLTBDents, am hence the general p.iblic, as an 
interest; that is, as a group that can be affected by fluctuat~ water 
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levels, or measures that address fluctuatin; water levels. 'Ibis section 
diso;zses two respa1Siliilities of gove.rnments not reviewed elsewhere. 

'lbe first is fiscal responsibilities. In this oantext, the term fiscal 
responsibilities refers to the expenlitures governmentl" assume in dealin; with 
the water level issue. PUblic ~ collected fran the taxpayers are used by 
gove.rnments to illplement pi:031-ans dJld policies deem:! to be in the interest of 
society. ActiCllS or measures inplemented by governments to deal with 
fluctuatin; water levels, therefore, have an indirect inpact on the general 
public, whether they own shoreline prcperty or not. 'lbe positiC11S and 
sensitivities of the general public with regard to govemment actiCllS 
pertainirq to water and land management in the Great Lakes Basin are 
elaborated on in this section. 

Another major respa1Sibility of gove.rnments, wen has not beer> dlso•ssed 
elsewhere, is that of naintainin; publicly ~ prcperty and infrastructures. 
PUblicly ~ roads, sewage treatment systems, parks and marinas, dikes and 
other shore protection works located on the shoreline can be affected by 
fluctuatin; water levels. 'Ihe major fcx:us of this section relates to the 
inpacts of fluctuatin; water levels on publicly~ lands, alon;, with the 
related positiCllS and sensitivities of affected governments. 

All levels of government own properties and infrastructures alc:Dl the Great 
Lakes - st. lawrence River shoreline. PUblic fun::ls are spent to maintain and 
qierate these ptq>erties and infrastructures. Governments at all levels 
(federal, state/provin::ial and local) have had to sperxi public fun::ls to repair 
an:l/or replace properties and structures inpacted by fluctuatin; water levels. 

Federal, as well as provin::ial and state gove.rnments, own tracts of park land 
for public use alorq the Great Lakes - st. Iawrence River shoreline (See 
Figure C-7-5) . In canada, the canadian Parks Service of Environment Canada is 
respa1Sible for maintainin; and qieratin; national parks, wle the Mini.stzy 
of Natural Resources is respo11sible for provin::ial parks in Ontario. In the 
U.S., national and state parks are qierated by the National Park Service, 
Department of Interior and state Deparbnents of Natural Resources, 
respectively. 'lbe 1DY5ical, cultural and recreational resoorces of these 
parks have been inpacted by water level ctiarges. When stonu events ooin::ide 
with high waters, park facilities have been damaged, and access to trails and 
roads has been reduced. 'Ibis has affected general works, resource 
conservation, visitor services, and other aspects of park qieration. 

Federal gove.rnments on both sides of the border are responsible for qieratin; 
and maintainin; a l'IUllber of publicly ~ marinas and port facilities. 
i::jmiJar to privately~ and qierated marinas, these facilities are subject 
to many inpacts that result fran fluctuatin; water levels and stonu activity 
(See section 7.6 Ccmnercial and Irdustrial Interests). PUblic marinas in 
canada are ocnstructed, qierated and maintained by Small Craft Harbours, 
Department of Fisheries and Oceans, wle in the U.S., the Amr:/ Corps of 
Erqineers is respa1Sible for marinas and port facilities. 

other publicly ~ infrastructures at the federal and provin::ial/state 
levels that have been affected by fluctuatin; water levels and stonu 
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activities are dikes am other shore protection -works. Agriculture canada an:i 
the Ontario Ministey of Agriculture am Food, for exanple, have assisted with 
repairs to dikes am other sttuctures ~ reclail!led agricultural lan::ls 
alorg the canadian Great Lakes shoreline (see Section 7. 9 •Agriculture' for a 
diso1ssion of these .inpacts). 

Although the ui;par levels of goven-anent qierate am maintain piblicly owned 
properties am facilities alorg the shoreline, the level of goverrunent that is 
111:lSt affected by lake level ctian;ies am measures is the local or m.micipal 
level. 'Ibis is because repair am maintenaooe of 111:lSt piblic prq:,erties am 
infrastructures falls umer the jurisdiction of local goven-anents. 'Ibis 
portion of the interest class is OC11prised of all governmental bodies which 
provide services that are DDre effectively discharged through local oontrol. 
1':lCal. levels of goven-anent (m.micipalities) include cities, tnms, villages, 
townships, am regions. In addition, in this diso1ssi.on local govemments 
include conservation authorities which were created in Ontario umer the 
0:lnsel:vation Authorities Act on the basis of watersheds, an:i represent 
partnerships l:leb;een the Province am mentier m.micipalities. '1here are 
hun:1reds of local governments on both sides of the border which vary greatly 
in pcp.tl.ation am ~c area. 

1':lCal. goven-anents within the Basin have reported inpacts of 5 types: 
transportation (e.g. roads), water an:i sewer, piblic buildin;Js am parks, 
marinas am clocks, am erosion or fl~ of protective sttuctures. During 
high water periods, stonn activity exacerlJates danages to each of these types 
of infrast.J:uctur. For exanple, in 1985-1986 1'mel'l stonns coincided with high 
water levels, upacts to sare local govemments' infrastructures included the 
destruction or sever,- damage of existing shoreline protection, the washout of 
roads am erosion of parks, damage to piblic clocks, fl~ of piblic 
properties, damage to water intakes an:i problem with sewage treatlnent plants. 
'Ullo clegl.ee of these .inpacts varies with shoreline location. In 1985-1986, 
111:lSt .inpacts occurred on Lakes Huron, st. Clair am Erie. 

'Ihe main inpacts as water levels dropped in 1988 included problems with water 
intakes, sewagp disposal, am restricted access to m.micipally owned marinas 
am clocks. In addition, •unsightly' shore protection -works, which were 
caistructed during the high water }:tlase are ncM interfering with piblic access 
to the shoreline. Where these sttuctures exist, the piblic is pressuring the 
local goven-anent to have them renx:,veci. 

'Ihe respc11se.s of all levels of government to danages inaJrred by lake level 
fluctuations has included increased piblic invesbuent to maintain am repair 
infrastructures; repair, replaoerrent or aban:ionment of damaged 
infrastructures; and/or qierating ctian;ies. However, since governmental 
bodies, particularly these at the local level, vary greatly in size, they do 
oot have similar levels of resairoes to deal with the inpacts of fluctuating 
water levels. 
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Iqsitim; 

'Ihe positions of the federal governments regardin;J fluctuatin;J water levels 
and measures are reflected in their policies. Generally, they feel that 
fluctuations are a natural process, and are ocmnitted to infonnation 
devw.q:11e11t and distril:ution so interests will be able to make better informed 
b,vesbieut decisions. Federal governments on both sides of the border seek to 
reduce the ability to shift hazard oosts, to in::rease resilierx:ie, to pzooote 
eoouc:mic develcpnent, subject to envirc:nnental protection ocristraints, and to 
assure p.iblic involvement in decision makin;J. (See Section 5 'Policies of 
Gaverrmlent' for a nx>re detailed review of the positions of federal 
governments.) 

'Ihe positions of non-federal governments regardin;J fluctuatin;i water levels 
and measures are sanetiIDes quite different fran those at the federal levels. 
Oonsequentl.y, like other interests, the positions of non-federal governments 
III.ISt be reviE!loled in light of federal government policies. 'lhrough group depth 
interviews and contacts with various government representatives, the positions 
of non-federal governments (prinarily those at the local levels) -were 
obtained. Most of the contacts -were made in Canada, and included nunicipal 
and regional governments, and coosei:vation authorities. Sane government 
officials in the U.S. at the state and local level -were also contacted. 

Most non-federal governments have said that they accept record high and low 
water levels as an act of nature and sanethin;J that has to be expected. 'lhere 
are however sane who have mentioned that they are •suspicious• , that lake 
levels are bein;J controlled to benefit other interests. For exanple, sane 
officials in CXillll.lllities alarq lake SUperior feel that lake levels are bein;J 
oontrolled to keep the lower lakes fran floodin;i, which they see as havin;J a 
negative :inpact on their own areas. 

In sane cases non-federal governments hold similar positions as the riparian 
interest class. For exanple, they perceive that controllin;J lake levels by 
regulation is the only feasible alternative to lake level management. On the 
other ham, there are sane non-federal government officials who favc:ur DX>Vin;J 
pecple out of hazard areas (Type 3 measures) as the best option. In Ontario, 
sane oonservation authorities have mentioned that they would like to see 
legislation in place "with sane teeth in it" to stop develc:pnent in hazardous 
areas. Many non-federal officials, regardless of their view on regulation and 
land use zonin;i, would like to have an arqoin;J shoreline protection program in 
effect. 

A j •Millin view of IIDSt non-federal government contacts is that they would like 
to have better infonnation regardin;J lake levels and .inproved dissemination of 
this infonnation. Mention was made by sane officials in Canada that 
Envil:anteilt Canada has lost a degree of credibility because lake levels 
dl.qp,cl drastically after 1985/1986 when forecasts -were otherwise. 

Sane local governnents in Canada, especially those smaller nunicipalities, 
feel that they are given a low priority by uwer levels of government 
regardin;J fluctuatin;J water level .inpacts. For exanple, sane small local 
areas that -were hard-hit by the 1985-1986 high water levels and stonn 
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activities, feel that becanse of their size they are 'low on the government's 
priority list• when it canes to fundin;J. 'Ibey have stated that they often 
feel lost in the blreaum:atic tan;Jle when applyin:J for fundin;J assistance for 
zepaiis or protection. 

Governnents on both sides of the border, especially the smaller ones, have 
, x 1111e1it..d that they need financial assistance fran IJR)8r levels of governnent 
to deal with the negative illpacts that they have in::urred due to fluctuatin:J 
water levels. For exanple, financial aid may be needed to repair roads, sewer 
systems, and other infrastructures that have been damaged in extrene water 
level events, and local governnents have approadled IJR)8r levels for fundin;J 
assistance. Likewise, local governnents have stated that they woold like 
assistance fran IJR)8r levels of govenment to i.nplement neasures to protect 
their invest:nents and the invest:nents of their constituents. It has been 
boiJ98bted by varioos local officials that senior levels of government get 
involved in oost-sharin:J for erosion oontrol and land acquisition prograns, 
shore protection works, and also to share the costs of regulatin:J the lakes. 

'lhe fundin;J for prograns to assist local goverrments to deal with fluctuatin:J 
lake levels canes fran the general tax base, and oonsequently affects all 
menbers of the pmlic. Sate inland prq>ert.y owners have nentioned that they 
do not want their taxes goin:J to auwort those that live on the shoreline, who 
should bear the costs whidl go alorq with the benefits of their location. 
'illile they auwort neasures such as emergency :response and info:rmation 
p:i:0:1:rams, they do not want their taxes goin:J to fW'n major works such as 
regulation. In addition, the general pmlic perceive that they have a right 
to pmlir access to the sho:reline and will p:ressure governnents whenever they 
feel that this right is threatened. 

J"ti SOJSSi on 

Federal governnents (and provincial governnents) generally view fluctuatin:J 
water levels as natural processes, and att:.enpt to take these processes into 

• oonside:ration when develc:pin:J prograns and policies. Of oourse, even these 
levels of government do not have a perfect understan:lin;J of the system and can 
be sw:prised by events, such as extrene levels, :rapid c:ilan;es, or severity of 
sto:rms. However, they at:tenpt to take a Basin-wide pe:rspective when dealin:J 
with the fluctuatin:} water level issue. lDcal governnents, on the other hand, 
are most ccnoerned with the inmediate illpacts of fluctuatin:J lake levels on 
their own area, and hence may not :relate to the Great Lakes as an interactin:J 
water system. 

Many government officials at lower levels of government feel that fluctuations 
and extrene events are inevitable, and hence are not sw:prised when they 
occur. others, hcM!ver, have been sw:prised by c:ilan;es in water levels that 
have occurred aver the years. 'Ibis sw:prise stems f:ran a l'IUlliJer of factors, 
in::l.udin:J a misunclerst:and of the P1Y5ical p:ro esses and an unclear 
understan:lin;J of the policies of higher levels of gove:rn,ent. In many 
respects, these governnents are like riparians. 

'illether they are sw:prised or not, the sensitivity of non-fede:ral governnents 
to fluctuatin:} lake levels depems on their resiliency. 'lhe degree of 
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resiliency of local governments to fluctuating water levels varies. large 
cities such as Chicago, Toronto, or a.iffalo may have the financial capability 
(i.e. a larger tax base to acquire fun:ls) to deal with any consequences of 
fluctuating water levels (e.g. repairing roads am sewers, l:w.lding shore 
protecticn works, etc.) , althoogh potential inpacts en established 
infrastn1cture may be greater, Smaller o:mrunities en the other ham, may not 
have this capability, am thus may be less resilient to water level 
fluctuations, althoogh the :investments at risk may be more IOOdest. 

tower levels of goverranent seek assistance fran uwer levels of government to 
repair damages to infrastructures, and/or to l:w.ld shore protecticn works. In 
additicn, sane have suggested that uwer levels of government share the costs 
of measures such as lam use zcnin;J am regulaticn. By these actions, local 
governments seek to shift costs, at least in part, to the general pJblic. 

7.12 BN9oR!C 

nus secticn reported the positions of the interests with respect to 
fluctuatin;J water levels am measures. Positions were taken directly fran 
statements by representatives of the interests am were inferred by interests• 
SUR)Ort or opposition to measures. 'lhese positions were then diSaJSsed in 
light of interests• investment decisions am the policy themes of governments. 
Interests make investments in order to capture flows of services fran the 
lakes, am in making investments, interests fonn expectations of how future 
events are likely to affect future welfare. 'lhese expectations fonn the basis 
of the positions held by the interests am, as such, provide the inpetus 
behin:i petiticnin;J for goverranent action by the interest. Petiticnin;J by 
interests, whid!. are policy relevant, can arise fran a number of sources, 
inclu::ling 1) surprise, 2) resiliency, 3) benefit enhancement, am 4) cost
shifting. 

In the presmtaticn of the positions am in the diSaJSSion of those positions 
several main points emerge. '!here is ccnsiderable disag1ee.uent amon;r the 
interests with respect to the effectiveness and/or the desirability of 
regulating lake levels; disagreement can also exist within an interest group. 
'!here is general, althoogh not oc:nplete, agreement amon;r the interests that 
more localized measures "IIICUl.d be aw:rq>riate, particularly those providing 
infonnaticn en stonns am levels. 

Measures to regulate levels (Type 1) find favc,.ir latgely amon;r riparians 
althoogh sane recreational boaters, a::mnercial interests, fanners am local 
governnents are also ~ve. 'lhese interests expressed surprise at the 
high levels of 198S-86 an:i at the rapid decline in levels whid!. followed. 
Riparians am sane owners of a::mnercial shoreline prc:perty were most concerned 
primarily with the high levels while the boaters am the sellers of related 
services were conoemed with the rapid fall in levels. In addition to 
i.nadeqiate infonnaticn as an intJetus to petiticnin;J federal governments to 
act, these interests are often not resilient to the fluctuating levels. 

'lhe "surprise" of these interests can be partly attril:uted to their seeing 
lake levels am associated p.,,.,..,.ses as both more predictable am controllable 
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than the scientific evidence suggests. 'Die fi.J:ml.y stated "predictions" by 
gc,vemments about levels are partly xespousible for this peroeption by these 
intexests. Instead of seeiig levels and stonns as prd:labilistic i;tienanena, 
'lpredictions" by gc,vemment:s have le::l sane inteiests to see IIXlre certainty in 
the system, and make their locatiCX1 and investment decisions aCCOidin;rly. 

Sane riparians, and partio.llarly the IntematiCX'lal Great lakes CoalitiCX1, feel 
that lake levels can be regulated to pxevent a recurrence of the flood.irg and 
erosior damage of recent years. Yet, llXlSt inteiests are q:,posed to level 
regulatiCX'l, because they feel that it woold be ineffective in pxeventiig 
flood.irg and erosiCX1. 'Die i:ap:>rtant elements of the CoalitiCX1' s position that 
full system regulatiCX'l is feasible and that the controlle::l levels woold 
pxevent flood.irg and exosion damage is at odds with the scientific consensus. 
'Dlere is clearly a need for inpraved CXJ1111mication and infOI111ation shariig on 
these matters. 

11s q:,posed to those inteiests seekin;J Type 1 measures, llXlSt interests either 
petition for maintenance of the status quo or seek IIXlre localize::l measures. 
'lhey perceive Type 1 measures to be ineffective in regulatiig levels or to 
reduce the value of services they obtain fian the lakes, or to increase the 
exists they woold have to bear. 

'D1f> cx:mnercial fishiig interest and sane cx:mnercial and imustrial interests 
support the status quo. 'Die electric power interest declines to support any 
partio.llar measure without in depth study, by default preferriig the status 
quo. To a large extent, these inteiests have not been sw:prise::l by the level 
fluctuations and are quite resilient to those fluctuations. Given their 
un::1erstan::li of the P1Y5ical and governmental system in the Basin, these 
inteiests feel that attenpts to control water levels woold be ineffective. 
'lhey are often =re corxiexned with other factors mirelated to water levels, 
such as general eoonanic cx:n:litions. 

'Die transportation interest, in response to the decliniig levels, has 
petitiCX'le::l gc,vemments to accelerate the channel and harboor dredgiig prcgran-s 
already in exi.sten:le. 'lhis interest believes Type 1 measures woold be 
ineffective in managiig lake level fluctuations. F\lrt:heim:lre, levels 
management for the lakes oould be ptd:>lematic for navigatiCX1 channels and 
oould pxevent the interest f:ran takiig advantage of high levels. 

'Die eIWiraunental interest uw=ses the regulatiCX'l of lake levels. 'lhis 
interest perceives the fluc:tuatiig levels as beneficial to the health and 
integrity of the Great lakes eIWirorunent. 'lhis group tends to favoor measures 
i.hich will reduce human influence CX1 the lakes, such as zoniig to pxevent 
shoreline use in areas of potential oonflict (high flood and erosi= risk 
areas) . 'lhey support policies wch pxevent inciemental enc:roadnnent of himan 
activity into damage susceptible or eIWiic.uuent degradirg areas. 

Natives tend to hold similar views to those of eIWiraunental intexests. 'lhey 
also support measures they feel will reduoe mani?,llatiCX'l of the lakes and st. 
I.awreooe River. 'lhey are not CXlll)letely against Type 1 measures, blt feel 
that the inpac:ts of existirg structures that affect levels and flows sha.lld be 
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understood befoze the water level regime of the Great lakes system is mcdified 
further. 

For most :cecreatiarl.sts (with the exception of boaters), their use of the 
lakes is flexible over time and usually involves low invesbnent, both of which 
increase the substitutability of various :cecreation activities and increase 
the resiliency of the interest. Pemaps for these reasons this interest 
displays little in the way of a unified position i:egamin;J level fluctuations. 

Sane int.erests have made a reasoned detellllination to not prepaze for certain 
high and low water extranes. 'D1ese int.erests, while recognizin;r the 
possibility of such extreme events, have detennined that makirg investments 
new to deal with events that may or may not OOOJr in the future, cannot be 
justified, either as costs to t'1e11•e1'1D.S or as costs that wculd be bome by 
their aJSt:aners (in the case of pc,,ilBr). 'D1ese interests may or may not have 
made contin;Jlancy plans for such raze oocurrenoes and the feasibility of such 
plans actually workil'l3 in these raze events may not have been adequately 
tested. 

Sane of the positions of the interests are rooted in notions of fairness. 
'lhis is particularly visible anag riparians, :cecreational boaters, sane 
COIAIEtnial and industrial entmprises and sane local gcvemnents. Sane feel 
the lakes are managed at pr smt to the benefit of certain int.erests and to 
the detriJDent of them and others. Sane feel that it is unfair to regulate 
levels on two lakes and not on the other three. Sane riparians on Lake 
SUperior feel that to alter the existin;J regulation plan for that lake wculd 
be unfair to those 'lfflO have aooounted for that plan in their investnent 
decisions. Riparians, boaters, and others on the st. I.awrenoe River feel that 
they already bear costs of actions which benefit others and that they wculd 
suffer unfairly if the lake levels were to be regulated. 'Ibey recognize the 
st. I.awrenoe as the main basin outlet and that to stabilize lake levels the 
levels and flows of the st. Lawrence wculd beo me even more erratic. Often 
umerlyin;J these perceptions are stron;Jly held notions of rights to private 
prc:perty and to existin;J agreements and policies, "1lere these are lm:Jwn. 
'D1ese perceptions of inequity pres.mt a source of disagreement which is 
difficult to resolve in managin;J the levels issue. Another source of 
disagzeement is positions can vary by geograprical location, even within an 
interest class. 'lhis is especially true anag the riparians. For instance, 
riparians on the st. I.awrenoe River cgxx;e water levels regulation, although 
other riparians vigoroosly suwcrt it. 

Apart fran the different positions i:egamin;J Type 1 neasures, there is no 
unified SUJ;4X)tt for all or aey particular meaS11re anag the int.erests. Sane 
int.erests feel that shore protection and dredgin;J are awrq:,riate in specific 
situations. others reject these neasures as ineffective peroeivin;J them as 
methods of divertin;r attention fran their most desired q,tion, Type 1 
measures. Sane interests, in particular the environmental interest, suwcrt 
measures such as zonin;r to restrict the use of the shoreline and could with 
appxc:priate enviramental. safeguards siJR)Ort Type 2 neasures. Riparians tend 
to reject Type 3 neasures as an infringement upon their prc:perty rights. 
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However, there is both a dem:Jnstrated need an::1 broad suwart for infonnation 
measures. '!here are several types of infonnation which are seen as desirable 
by the various interests, regardirg such factors as i) gov...:1msnt policy an::1 
responsibility relatin;J to levels an::1 their oonsequenoes, ii) levels an::1 stonn 
events in the short an::1 1~ tenns, iii) hazards associated with specific 
locations, an::1 iv) the processes affectirg the i;nysical an::1 biological 
envil:amsnt. 

'!here is a feelirg anr:in; many interests, especially riparians, that government 
policy is vague, oonfusirg an::1 contradictozy an::1 that the quality of this 
information CXlll]_d be in'praved. M:lst interests, even the most infomed an::1 
resilient, want stoJ:m forecastirg an::1 in infonnation on levels f= the short 
or 1~ tenn. Infonnation regardirg the hazards of locatirg in specific areas 
is suwc>rted partiallarly by riparians an::1 sane oarmercial an::1 irdustrial 
interests. Sane interests, such as the envircnnentalists, suwart research 
into (an::1 dissemination of) infonnation aJ:x:ut basic envircnnental processes as 
a means of preventirg future envircnnental damage. 

Perhaps a most general cc:ument on all measures is that the question of ''who 
pays" f= M¥ measure is rarely considered in the fonnation of an interest's 
positions. While govemment policies are quite sensitive to definirg ''who 
pays", the interests seem to assume that costs for M¥ measure will be born by 
sc wneooe else. To illustrate, Type 1 measures are often assumed to be paid for 
by general taxes, an::1 Type 3 measures are assumed to be inq:,lemented with no 
ccq;iensation to lan::lowners who may lose sane of their lan::1 use rights to serve 
public aooess or envircnnental goals. 

In short, analysis of the positions of the interests inllcates a wide variety 
of views on the issue of fluctuatirg lake levels. Despite claims to the 
contrary, there is not broad suwart MDrg the interests for Type 1 or most 
other types of measures. Sane of the views expressed awear ~l foorrled with 
respect to the available knowledge regardirg the i;nysical system an::1 
government policy; sane of the position.c: arrear to be based on .inadequate 
infonnation = understandin;J of such inportant items as: governments' 
responsibilities, possible water level fluctuations, the likelihood an::1 
effects of stonn events, shore processes such as erosion, the feasibility an::1 
inq:,lication of control measures, cost inq:,lication of most types of measure, 
an::1 so on. For many interests this infonnation base is reflected in 
inllesboents which are not especially resilient to the d'largirg environment, 
an::1 hen:le generate con::erns an::1 petitionirg to governments. In other cases, 
the interests' positions may be inte%preted as attatpts to seek benefits or 
shift costs to others. In M¥ event, it is clear that the successful 
management of the water levels issue requires te:x:,gnition of these widely 
divei:gent notions of the J;hysical an::1 political environments. 
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Sl!X:l:.Lta 8 

.fOltias 

8.1 INlKOa'Klf 

In previcus sections the issue of uncertainty has been addressed with respect 
to expected water levels and the coosequenoes of those levels as they affect 
the welfare of the interests. Yet, many factors, alone or interactively, such 
as the physical envil:cu1c,nt, the eoot~, social organization and values, 
political institutions and policies can influence lake level fluctuations or 
the effects of such fluctuations oo the welfare of the interests. All of 
these factors are subject to considerable c:han;Je aver time. 

Uncertainty is an integral element in human decision makin;J and will continue 
to play a role in future human activity. It is sanetimes possible for hl.Dllal'lS 
to dlseive and dlaracterize the likelihood of particular events. In so doin;J 
a distribution of the probability of a particular event or rarge of events is 
fomed and can be used to anticipate a ran;ie of a.itoanes with an acceptable 
level of confidence. With such an understanding, people can make infonned 
investments in capturin;J the services of the lakes. However, fundamental and 
unidentified c::hanJes may occur in the processes that generate observations, 
such that previcus probability distributions no 1~ describe the likelihood 
of events or ran;ies of events. 'Ibis results in a considerable reduction in 
the confidence whidl may be placed in aey particular expectation of a.itoanes. 

To this point in the report the analysis has focussed upon chan3'in;J con:litions 
within the historical record, especially those con:litions experienced in 
recent years or decades. However, the factors influencin;J Great Lakes water 
levels and the welfare of interests affected by them ai:pear to be chan3'in;J in 
ways that may :ren:ler the historical record of little use in pravidi.n3' reliable 
predictions. A most ll!i)Ortant point is that these factors rarely act in 
isolation fran eadl other. Political policies, the econany and the physical 
enviraunent evolve and affect eadl other in sanetimes unforeseeable ways. 
'lhus, an investment made today, no matter how well infonned, may prave 
illprudent with the benefit of hindsight. 

8.2 HMllCAL l!NYIKHlml' 

f\lture climatic and weather con:litions are imisp.rt:ably uncertain. o.mulative 
climatic con:litions (especially evaporation and precipitation) are the 
drivin;J forces behin:l long-tenn fluctuations in Great Lakes water levels, and 
atom events are ll!i)Ortant factors in shoreline erosioo and floodi.n3'. 
Predictions of levels and stonn con:litions are likely to be viewed with less 
confidence if the possibility of gld:lal climatic c:han;Je, such as the 
greenhouse effect beo 11es ,oore likely. Should climatic c:han;Je beo •oe an 
umeniable reality, the historical record will offer little as a basis for 
confident depiction of the physical system. F\lrthennore, it is often 
difficult to detennine whether newly dlseived exb:emes actually do arise fran 
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fumamental. chm;Jes in p.c, ~esses such as the greenhouse effect, or whether 
such extremes are drawn frail the ~ probability distril::ution of 
aitoanes. 

At pz smt. there is general agreement with respect to the inplications of the 
accuuuJ,.tion of "greenhouse gases" although there is considerable debate about 
the magnitude, timin;J ani regional cliJDatic effects on the Great Lakes system; 
it· is certainly not clear whether recent extreme con::li.tions are evidence of 
cliJDatic change. 'Ibey, ani pemaps even more extreme con:litions, can 
reasonably be expected (although with low probability) even withalt cliJDatic 
change. 

CliJDatic change may affect levels directly in the fODII of more severe extremes 
ani heightened variability; it may also affect the frequency ani intensity of 
stom events. More illportantly, cliJDatic change or its threat can be expected 
to affect the political ecouany which plays a role in how levels affect 
interests' welfare. Pattems of agricultural production may change, which 
cx:w.d affect the shippin; imustty. New seasonal pattems in the denen:i for 
electric energy may emerge alon;J with an altered ability to suwly 
hydroelectricity. FllrtheDoore, govemment policies on resource use may 
chan;Je. 

CJ.iJDatic change aside, there is considerable uncertainty regaroing the 
cunulative effects on the enviroranent of human activity. It is not known how 
iniustrial wastes interact in the envirorunent, ani the chance that such 
interactions are of a hannful ani irreversible nature is receivin; increasin; 
attention in the decision making process. 

8.3 J!XXKMIC ACr.IVI'lY 

'1he eca1C111,Y influences 0g>0rtunities for interests to benefit frail the 
services of the Great Lakes. JUst as it is difficult to confidently predict 
certain ilrportant i:nysical pienanena, it is also difficult to predict future 
econc:mic activity in the Basin. 

In the energy crisis of the 1970s, availability of cheap ani reliable energy 
scmoes was recognized as crocial to ecalCllli.c decision making. Although the 
initial energy crisis is over, there is an increased awareness of the finite 
nature of fossil fuels ani of their effects upon the enviroranent. A search 
for alternate energy scmoes ani oonsezvation teduti.ques folla.ed the crisis. 
'Dle recent develcpnent of supercorductors may result in an entire 
restructurin;J of the energy imustty. 

Most d:Jviously affected by chm;Jes in energy suwly ani technology is the 
electric power interest. In attenptin; to shift away frail uncertain fossil 
fuel scmoes, more enplaSis is bein; placed upon hydro facilities. 'Drus, 
uncertainty regaroing levels ani flows cx:w.d play an increasin; role in power 
SUR>lY pJ.anni.n3. However, uncertainty regaroing energy scmoes goes beyond 
the electric power imustty, with repercussions ecot1C111,Y-'Wide. ~es in 
energy prices can affect shippin;, CCIJ'IDE!mial ani iniustrial interests, ani it 
may influence business cycles ani the general level of affluence. 
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PcpJ].ation growth within the Basin suggests an increased demani for 
recreation. '!his trem could be either danpened or heightened by the general 
level of ecalCllli.c well being in the Basin. However, there may be a chan;JE! in 
the type of recreation facilities demanded if the trem toward envirorunehtal 
awareness continues. Additionally, increased population may require increased 
enmgy SI.JR)ly, transportation services and oanmercial and industrial services. 

8.4 ~ rou:cns 

Government policies reflect, in part, social oonditioos and values, the 
structures of the institutions for decision making, and the perceived elements 
of the ):hysical envil:01u,e.Jt within whidl human activity l1lLISt be con:iucted. In 
tum these policies affect institutioos and social oonditions; if any one 
element d'laracterizes these relationships, it is chan;JE! Oller t.ilne. As with 
the eoonany, policy chan3'e is UJ'i)redictable and equally as inportant to 
interests as possible chan3'es in the ):hysical system. 

8.5 PIANNilC PCR '!HE FUIORE 

Uncertainty regarding the future is not new. However, in reoent years the 
increasing ability of humans to influence their envirorunent has been added to 
previously existing uncertainties. '!his may represent a furxlamental chan;JE! in 
the relationships between factors affecting human welfare, such that it may 
require many years of c:tiservation and analysis to be able to make confident 
predictions. It is not knC7,m if these furxlamental chan3'es are already being 
observed or when sane new equilibritnn will be readied. 

'!his fundamental uncertainty regarding the future has significant inplications 
for planning. Although chan3'es in oonditions terxi to spu- mitigative action, 
large scale efforts to mitigate any particular predicted affect may prove to 
be a waste of resources if the affect of cxmoern does not materialize. 
Indeed, the mitigative action itself may have affects which alter the econanic 
and social systems in UJ'i)redictable ways. 'Ihus, there is a dloice between 
inmerliat-e response to potential events of serious oonsequenoe that are 
predicted with little confidence, or a wait-and-see response SIJRX>rted with 
ongoing research and contingency plans should inmerliate action becOl,e 
nw,essaey. '1he dloice invariably involves value judgements regarding the 
"risk of waiting" versus the risk of incurring response-related financial and 
social costs. 

'1he main elements involved in the dloice of response are the seriousness of 
the predicted event, the prdlability of the event, the degree of (and need for 
reversibility of) inmerliate action. 'Ihe lower the prdlability of the event, 
the ioore ai:prcpriate becOires the wait-and-see ai;proach. '1he immediate action 
beoa,es 11Dre desireable the more catast:rq:lhic the predicted event. '1he more 
harmful and the ioore nearly irreversible the iJllDediate mitigative action, the 
ioore attractive the wait-and-see awroach. With today's cxmoern Oller budget 
priorities, fiscally costly actions for highly uncertain future events are 
difficult to defend. At the same t.une, envirorunental considerations 
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discxmage enviroranentally ocstly methods for dealin;J with uncertain future 
events. In addition to di=agin;J the construction of expensive (fiscally 
am enviroranentally) structures, the wait-am-see ~ch also disoourages 
such non-structural measures as imnediate lam use controls. 

Given the current ooncerns reflected by tight budgets am enviroranental 
awareness the management issues to be addressed 1lllSt be defined in near tenn 
future coniltions whose prooabilities of oocurrence can be predicted with 
confidence. ~ plannin;J programs can establish an ability to 
identify am respon::t to dlan;Jes in the fun:lamental econanic, i;nysical am 
social factors. 
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SB:!TICti 9 

9.1 nlE K>IE OF QJIIElHEfl' ~CtiS 

An inextricable linkage exists ~ the policies of a gove.rnnent an::l the 
institutional anarxjements an::l processes that exist to fulfill those 
policies. 'llle :role of institutions (including govemment oz:gani.zations) in 
c1etenninin;J policy effectiveness is capably articulated by the National 
Academy of Sciences' Omnission on Natural Resources (1980): 

'"llle dlaracteristics of anticipated prd:>lems are shaped by existin;J 
institutions, an::l any attenpt to inprove matters that ignores this fact 
will prc:t,ably cx:me to very little. No aJD.UJt of monitorin;J, or science 
advisin;J, or projection m:xlel.in;J is goin;J to inprove our record if the 
relevant prd:>lem-recognition system, the approaches to mitigate the 
prd:>lems, an::l the incentive systems to provide alternatives remain 
W'ldlanged. II 

If policies are viewed as an ootpJt of governments, the institutional 
~ that shape, interpret, an::l aclminister such policies becane a 
critical determinant of those policies' inpact an::l effectiveness (Zile 
1974). 'lhus, institutional analysis is a requisite, an::l perhaps dominant, 
CX81pXlE!Ilt of any prd:>lem mitigation strategy that p.u:ports to be 
catprehensive in soope an::l effective in application. 

'llle :role of govemment oz:gani.zations is a relatively subtle, but nonetheless 
powerful, factor in policy developnent in the deuoctalic system of 
gove.rnnent. Govemment oz:gani.zations - at any level - are not merely 
vehicles for qierationalizin;J policies fornulated by legislatures or 
officials of a given administration. Rather, they can detennine the 
sw:oess 'lr failure of a given policy, an::l even the very existence of that 
policy. Organizations of govemment provide an envi.roranent in which policies 
can be devised, altered, interpreted, advocated, ignored, or othenrise 
transformed. Exanples of this linkage include govemmental agercy 
adjustlnents of budgetary allocations, an::l the issuance of guidelines that 
serve to, de facto, interpret executive, legislative, or ju:ticial policies. 
'llle u.s. Federal Col.Inell for Science an::l Technology (1968) foum that 
"effective an::l adequate" institutional arrargements are the critical 
determinant in translatin;J policy prona.mcanents an::l technological 
capabilities into social effects. It also noted that the administratioo of 
a sin;Jle law can have even m:,re social inpact than ten years of research. 

'lllere is an illlmltable relatiooship ~ the p.iblic's peroeptioo of a 
prd:>lem an::l that of the govemment organizations responsible for administerin;J 
policies to mitigate the prd:>lem. When a govemmental entity responds to a 
perceived prd:>lem in a delayed or othenrise inadequate manner, the 
differentiatioo ~ the prd:>lem an::l the mitigatioo effort is often 
blurred; the ~ is viewed as a contributor to the prd:>lem rather than a 
giver of a solutioo (Ostran et al. 1970). 'llle caiplexity of institutional 
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arran;iemetrt:s in policy administration is proolematic as ~l; a cx:mplex and 
seemin3ly irrational system typically results in pJblic confusion, 
CXX>rdination and administrative inefficiencies, and less than q,tiJllal 
mitigation strategies. '1he cumu1 perception is that of governmental 
unresponsiveness, of the agencies tryin;J to grawle with ''prd:,lems of much 
sinpler times" (Hennigan, 1970) . 

'lhP disp;,rity between govenment policies (as described in Section 5) and 
the positions of interests (as described in Section 7) Slll,R8Sts 
~ in the existin;J structure or qieration of governmental 
organizations. AlJOOSt two decades ago, Hermigan (1970) pointed cut that an 
un:lerstandin;i and subsequent reform of the Great lakes institutional system 
1111CUld be the critical factor f= establishing a ''workable system 
i.n:x>rporatin;J the action elements of persuasion and education, legal 
action, and ecunuic incentives which can make effective water quality 
management an attainable goal." '1he same could be said today with respect 
to lake levels and related management issues. It is inperative then, to 
conduct a critical evaluation of gov,,uuuent organizations in the Great 
lakes Basin related to the water levels issue. 

'Ar¥ response of governmental organizations nust be devised and assessed in 
the broader context of the overall governance system of the Basin. 'lhe 
governance system inclooes the llllltitude of pJblic and private entities 
that set= influence policy as ~las the fonnal and infonnal linkages 
and interactions am::,rq them. over time, the Great lakes governance system 
has evolved into a cx:mplex management framework in which responsibilities 
are allocated between and am:,n;i an array of pJblic entities in the federal, 
states, provincial, local, and international arenas. It also has recently 
evolved to include nan-governmental organizations which, de facto, have 
authority to influence management. 'Af'¥ new institutional response nust 
ackna.iledge, aCXX.111,o.late, and work within this framework to acquire the 
suwcrt needed f= effective inplementation. 

9.2 INVl!NRl!l( OF ~ CR;ANIZATICIIS 

'1he existin;J (and, in fact, historical) Great lakes governance system 
is cx:mnonly and quite acx:urately portrayed as a cx:mplex, dynamic, and 
rather loosely defined amalgam of governmental and private sector entities 
with the authority to manage, = the ability to influence the management 
of, basin resources. '1he institutional arran;iemetrt:s within this governance 
system are alll1ost aven.nelmingly cx:mplex. '1he eight states and two 
provinces that share the Basin each have their own governmental structure 
in place to manage their vested interests in the Basin's resources. Well 
over a dozen federal agencies, U.S. and canadian, have a mandated interest 
in the Basin's resources. Literally hun:ireds of other governmental 
entities are charged with sane responsibility relatin;J to the lakes as 
~l, includin;J regional and international agencies, townships, coonties, 
and DI.Dlicipalities. Fach of these agencies has their own associated laws, 
agreements, mandates, directives, and :i,,:co;irains. 
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SiDply listin; agerx:ies am oi:ganizations involved in Great Lakes 
related management wcw.d be a major unclertakin;J. Past inventories, 
SlllllDarized by Cbnahue (1987) , highlight the magnitude of effort requiJ;ed. 
even for nan-c:xmprehensive listin;is. No cc:lll)rehensive listirg of individual 
agerx:ies or oi:ganizations is attempted herein. However, significant 
~. weaknesses, am cpportunities for dlarge within the present 
institutional settirg are evident by examinirg categories of institutions 
in a broad, generic sense. 

rnternatigJa1 omaoi :ratime 

:rntemational institutions :in::l.ude those governmental wtlts am oi:ganizational 
linkages established by joint agreement between members of two or more 
nations. Examples include international canmissions, infonnal -workin;J groups, 
declarations, treaties, bindirg am oon-bindirg agreements, diplanatic 
exi:tian;es, am others. While international institutions typically include only 
governmental wtlts at the federal level, agreements or canpacts between 
oon-federal governments acrcss the international interface are included in 
this category as -well. 

:rntemational institutions have their own advantages am disadvantages. 
Fonnal binational institutions are limited in number, oot those that do 
exist are long established am progranvnatically -well-define:i. Intemational 
institutions are products of their signatory parties am, as such, possess 
only limited autonany. However, no Great Lakes-related international 
institution is exercisirg the full ran;Je of authorities vested in it 
(D:lnahue, 1988). Intemational institutions are oriented IOOStiy tcMaJ:tl 
"soft" management approaches such as coordination, research, planning, am 
advisory functions. 'Ibey generally rely on their signatory parties to 
fulfill oonstruction, standard settirg, regulatory, am enforoement 
functions. Intemational institutions are largely accamtable only to 
federal governments, not with.stan:lirg state am provincial involvement in 
institutional activities. 'Ihus, they tend to be sanewhat "buffered" fran 
the resource management conflicts am pressures generated at the more 
localized levels of government. 'Ibis, canbine:i with their "soft" 
management respousibilities, results in a rather low profile am low level 
of recognition amrg intra-state/provincial am local institutions. 

:rntra-nati mtl Regicml. Omanµations 

'lhese institutions are nulti-jurisdictional arran;Jements, within a sirgle 
nation but acrcss the interstate or intezprovincial interface, fonned for the 
cooperative am coordinated management of a shared resource or acldressirg 
issues of joint concem. 'Ibey include interstate canpacts, federal-state 
CClll)acts, federal-provincial agreements, interstate camcils or canmissions, 
am interagency -workin;J groups, airon;1 others. 

Intra-national regional institutions share many dlaracteristics with 
international institutions since they are eadl nulti-jurisdictional 
oi:ganizations. In partia.ll.ar, they are creatures of their signatory 
parties with only limited autonany, they focus on "soft" management 
activities, am are not exercisirg their full ran;Je of authorities. Intra-
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naticmal regional institutions have been used to pi:esent a rmified regional 
block in 8A):roac:nin3' higher levels of governnent. 'lhey thus have a 
cxtsensus-buildin;J orientation, although consensus-buildin;J activities 
typically occur cutside fonnal institutional settin;is. Even though they 
have existed for decades, these institutions are still viewed sanewhat as 
"experilllents"; thus, if mentier jurisdictions allow, intra-national regional 
institutions can be quite flexible an:i creative in addressin;J the emergin;J 
needs of its members. However, these institutions are also highly 
sensitive to the political climate within merd:ler jurisdictions; political 
sui:p:rt by ment,er,. is the overridin;J deteminant of success of these 
institutions, transcen:ling even the lll0St restrictive or lll0St innovative 
institutional structure. 

'lhese institutions an:i their linkages q:,erate on the federal govemmental 
level, within a sin;Jle nation. 'lhey include Wepen:1ent federal agencies, 
their deparbnents an:i other subunits, federal boards, councils, ocmnissions, 
task forces, ard =rkil'g groups, among others. 

In the U.S., the federal govemment exerts a daninant role in Great Lakes 
management, both in terms of instituticmal presence an:i power. AccoUntability 
for Great Lakes management efforts ultimately lies at the federal level. 
Although policies an:i programs may be dictated or delegated to the states, the 
federal government retains oversight authority. In addition, where federal 
legislative control may be -weak (e.g. lan:i use management) fiscal daninance is 
often used to influence policies an:i actions of lower goverrunents. '1he 
ccnstitutional separation of the executive, legislative, an:i judicial brandles 
of the federal govemment, an:i its atterrlant system of checks an:i balances, 
ensures that each branch of govemment has an influential role in Great Lakes 
issues. '1he political allegiance of elected officials typically lies first 
with the ccrstituents an:i seoorxl with the party affiliation. 'lhus, they are 
sensitive to, ard encourage, oonsensus-buildin;J among diverse interests. 
Because each branch is relatively accessible to the public, interest groups 
have a IlUld:)er of avenues for influencin;J policy, includin;J sul:Bnittin;J 
legislative initiatives to Cu.giess, pressuring the executive branch to 
enp1aSize or de-enp1asize an agency's resource management authority, or filin;J 
suits in the CQlrts. 

'lhe role of the Canadian federal gov..:c1111snt in Great Lakes management is 
marltedly different fran that of its U.S. oounterpart. A m111.:.1 theme 
running tlu:ooghoot Canadian federal policies is the recognition of the 
stature of the provincial role in resource management an:i the necessity for 
intergoverrunental devices to address nulti-jurisdictional (danestic ard 
intemational) issues, Federal-provincial relations provide for a 
separation of powers an:i "checks ard balances" lacking within the federal 
government alooe. 'lhe Canadian federal government is characterized by a 
ooncentration of power within the majority political party, ard thus within 
the executive branch. Majority parties typically retain power for 
relatively lag periods (even decades) an:i can be insensitive to pressures 
to address perceived inadequacies in a given area; however, the stability 
of power can also provide CXlltinuity necessary for achievin;J lag-term 
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objectives. Due to the oonoentration of power within the executive branch arrl 
the traditional respect f= "professional decision making", the civil service 
enjoys a fairly large role in federal policy develcpnent in conjunction with 
elected officials. Regardless of where policy decisions originate, the 
Canadian federal government prefers to use broad interpretations of 
exist.in3" legislation rather than developin3 new statutes; the 
interpretations are made by the executive branch via issuirg rules arrl 
guidelines. 

stat:e/Provincial Institutims 

'lhese institutions include agencies arrl their linkages that operate on the 
state or provincial level, within a sin3le jurisdiction. 'Ibey include 
in:iepen:lent state arrl provincial agencies, their departments arrl other 
submits, state arrl provincial boards, councils, o::mnissions, task forces, arrl 
=rkin:J groups, ancn; others. 

Although the Great lakes states exercise substantial authority in matters 
pertainin3 to the management of the Great lakes, such authority is not 
intrinsic; it is largely derived from arrl therefore subject to a 
preenptive federal authority. Although the federal government has 
delegated nuch authority, especially for m:>nitorin3 arrl enforcement, to the 
states, that delegation depeoos upon state oarplianoe with federal 
requirements. Federal fun:tin:J assistance has historically provided an 
incentive for oatplianoe with federal requirements. However, with the 
emergence of the "new federalism" i:trilosqny, the states have been a=rded 
even m:,re responsibilities, but often with a reduction or elimination of 
federal furx:ls. '1he reduction in federal financial cxmnitments arrl the 
shift of political power to the South arrl West has recently fostered, in 
the Great lakes region, an emergin3 sense of self-detennination at the 
state/inter-state level. 'lhe states have beca11e initiators in water 
management efforts, in an effort to exert the states' "legal arrl political 
obligation to take primary responsibility for protectin3 the lakes," as 
stated by the Great lakes Oiarter. '!his may ultimately result in 
federal/state conflicts as the federal government has historically treated 
the states as, in a sense, "seoord-class citizens" in binational Great 
lakes issues. While the federal government has delegated to the states an 
operational role in meetin3 binational cxmnitments (increasin3ly without 
federal financial assistance} , they have been reluctant to allow the states 
to have an expanded, lll.ld1 less equal, role at the policy-settin3 level. 
outside their lesser authority for resource management, the states have 
generally the same characteristics as federal governments, especially 
concernin;J the separation of powers between branches of government, the 
:i.np,rtance of consensus-buildin3 within the political structure, arrl the 
many avenues available for interests to influence policy. 

In canada, the provinces have lll.ld1 m:,re authority, granted by the 
Constitution, for resource management than the U.S. states. However, when 
binational issues are involved, the role of the provinces is llllCh less 
certain. In addition, as the definition of water has shifted so that it is 
no lon;ier considered a proprietary resource owned arrl controlled by the 
provinces, the jurisdictional roles of the federal arrl provincial 
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governments have beoane even more blurred. Aooo:cdin;J to the canadian 
Environmental raw Fa.mdation (1986) , it is "inpossible to define precisely 
the respective roles of the federal-provincial governments in water 
management." It is pemaps this shared authority and annipresent 
jurisdictional uncertainty that has given rise to the extensive use of 
federal-provincial management agreements (e.g. Canacla-ontario 
Environmental Accord, Canada-ontario Flood Damage Re:luction Agreement) • 
Aooo:cdin;J to MacNeil (1970) , "It is difficult if not inpossible to 
visualize any political or institutional structure, or any system of 
powers, that would reduce the iltportance of such o:iqieration = that would 
work without it. 11 Provincial governments have generally the same 
characteristics of the canadian federal govt,J.Jmeut, ~ the primacy 
of the executive branch, the fOI111ation of policy within the civil service, 
and preference for broad intapretation of existin;J legislation. 

:rnb:a-state and Inb;JHn;:cwingiaJ 'Regional Imtitutims 

'lhese institutions are multi-jurisdictional arran;JE!lllents, within a sin;Jle 
state or province, fonied for the o:iqierative and coordinated managenent of a 
shared resource or acldressin;J issues of joint concern. '!hey often have a 
hyclrologic or resource-based geographic distinction. '!hey include joint 
county/nllnicipality management boards, regional develquent councils, 
intrastate special districts, watershe:1 councils, conservation authorities, 
task forces, and interagency workin;J groups, among others. 

In most instances, intra-state and intra-provincial regional institutions 
are membership organizations OC11prised of and financially SUR,X>rted by 
CC111111.11Uties within their geographic jurisdiction. 'lhus, they have many of 
the same characteristics as other regional institutions, includin;J limited 
autonany, a focus on "soft" managenent activities, potential for 
flexibility, sensitivity to the political climate of member jurisdictions, 
and the critical nee:i for political SUR,X>rt for effectiveness. 'lhe 
ilrportance of intra-state and intra-provincial institutions cannot be 
overstated. I.ocalize::1 zonin;J decisions, shoreline develquent activities, 
erosion control, flocx1plains and agricultural practices, to nane a few 
areas typically urrl.er the puzview of these institutions, have a trenemous 
CUimllative inpact on Great Lakes resources. Intra-state and intra
provincial institutions can serve a valuable fwlction as the "field level" 
OCllpOl1ent of a broader regional effort, substantially increasin;J program 
effectiveness. However, the role of intra-state and intra-provincial 
regional institutions in Great Lakes management is 0atplicated by their 
typically parochial perspective; because they are Oatprised of local 
jurisdictions that generally represent only a relatively small 
constituency, they are less capable of respon::lin;J to system-wide concerns, 
without incentives (financial or legislative) fran higher levels of 
govemnent. 'Ibis can result in conflict with higher levels of govemnent 
when parochial concerns are inconsistent with broader regional conoems. 

JQ7s!] Instit:ut,;'Df? 

'lhese institutions include agencies and their linkages operatin;J within a 
sin;Jle local jurisdiction, such as a mmicipality, township, or county. 
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In the sane manner that the U.S. states have been delegated authority for 
resource management by the federal government, the states have typically, 
in tum, delegated authority for lam use policy am decision making to 
local govemments. Similar delegation of authority has occurred in canada. 
I.ocal institutions are also very :i.nportant in the Basin governance system. 
I.ocalized zoning decisions, shoreline develcpnent activities, erosion =ntrol, 
floodplain am agricultural practices, etc. are typically w'Xler the pirview of 
these institutions, am have a tremen:ious, a.mulative ilrpact on Great lakes 
resources. Nowak (1988) documents the diversity of local institutions with 
jurisdiction alon;J the Great lakes shoreline. 'l\io characteristics shared by 
local institutions, however, have important .i.nplications for Great lakes 
management issues. First, local institutions are precisely that: local. 'Ibey 
typically have only a parochial view that may be inconsistent with broad 
regional or system-wide =ncems. Seoon:l, local institutions are very 
sensitive to =nstituent pressures. Even where their policies may be 
consistent with a regional perspective, there is often tremendous pressure by 
=nstituents for local institutions to provide variances am allow actions 
inconsistent with established re;iulations. As with intra-state am 
intra-provincial institutions, local institutions can serve as the =itical 
"field level" cxxrpment of broader regional efforts, but only within the 
limits that their parochial view am sensitivity to constituent dernan:ls 
enables. 

Ncn;pveuldlE!l1lal Organizations 

In addition to the various governmental institutions with a role on the Great 
lakes management arena, there is a growing cadre of nongovernmental 
organizations (NGOs) with a substantial influence in the foillR.llation am 
direction of Great lakes management policy. '!heir annipresent influence on 
Great lakes policy at all levels of government dernan:ls that they be reviewed 
in the context of the institutional setting. 

NGOs are generally of two distinct types: those organizations with broad 
resource management interests capable of .i.npartial am :irrleperxient 
functions, am those with a narrow i~riented focus directed toward 
prcm:>tion or advocacy of their views. NGOs include institutes within 
=lleges am universities, foundations, norprofit organizations, citizen 
groups, prq:,erty owner associations, professional associations, b.Jsiness 
rrun:i-tables, trade groups, labor groups, am b.Jsiness/in:iustry =alitions, 
~ others. 

Althoogh they lack the piblic staming am direct management authority 
vested in governmental institutions, NGOs possess ;i rnnnber of 
characteristics that =ntribute to Great lakes management efforts. Not 
subject to the often extensive jurisdictional =nstraints that limit piblic 
institutional activity, NGO man:lates tend to be flexible am thus NGOs can 
be mnparatively m:,re responsive to emerging issues NGOs have substantial 
followings within the region am have a proven effectiveness til swaying 
piblic opinion am influencing the direction of policy action. I NGOs, 
particularly those with research am education functions, can ~lement 
am suwcrt the governmental sector by assumiJ'g or st.ren;Jtheruw roles left 
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unatten:ied due to staffing or financial lilllits that typically plague p.iblic 
institutions. In sane Iespects, NGOs are :ilmune fran the b.Jreaucratic 
prooedures am diplanatic protocols ruling the actions of a p.iblic 
institution in danestic am binational arenas. 'lhus, with the possible 
exception of watchdog or advocacy NGOs, they often enjoy a high level of 
access to, am oooperation fran, governmental institutions. Finally, 
because they have no governmental affiliation, inpartial am i.n::iependent 
NGOs can serve as effective intennediaries between am anong govemmental 
am private sector interest groups, by pI'OITiding a forum for constructive 
interaction. 

'lhere are, however, sevetal -.a1aleSSeS associated with the use of NGOs in 
the management of resource use issues. Because they are a~le to their 
own boards of directors or constituents, NGOs are less a~le to the 
general p.iblic as o:mpared to governmental entities (in principle, at least). 
NGOs are dynamic, typically without the stability, lon;ievity, am resources 
for a sustained canmitlnent for influencing nanagement. 'lhe NGO setting is a 
very oonplex, crowded one in which there are no mechanisms, beyond rudimentary 
cooidinative efforts, available to structure am allocate functions anong 
oftel, cull(-Eting organizations. 'Ibis ocrrplexity can have a detrimental 
effect in the sense that the advocacy groups can neutralize each other's 
efforts am duplication of effort can oocur as research institutes curpete 
to establish am assert their roles. 

9. 3 'DIE ISSUE OF CXH'IEXI'lY 

CCl!plexity is a fact of life in the existing system of Great lakes 
govenianoe. over the years, a number of IeSeaI'Chers have attenpted, for 
various reasons, to inventory am document the nanagement functions of all 
or part of the Great lakes institutional setting. Many have foon::l the task 
allOClst overwnelming. For exanple, Bulkley am Mathews (1973) identified 
650 goverrnnental units, fran the local to intemational level, with 
jurisdiction over the Great Iakes shoreline. 

'lhe current institutional setting is actually a rational response to 
several inheient characteristics of the Great Iakes system am goverrnnental 
behavior. certainly, by virtue of its expansiveness alone, one might infer 
that management of Great Iakes resources deman:ls a CUll)lex, nw.ti
jurisdictional awroach. water J:xxlies have historically been used as 
convenient lines to separate political jurisdictions, am the Great Iakes 
Basin is no exception. In addition, the nature of the system, essentially a 
series of large reservoirs with continuous rut constrained outflCMS, has 
historically obscured the interconnectedn of the lakes am the need for 
system-wide nanagement. 'lhus, many governmental units were organized to 
focus only on hydrologically distinct parts of the system. 'lhe Great Iakes 
Basin also represent an intensively used 11catll0l'l pool" resource shared anaig a 
wide variety of interests, each seeking to influence (directly or .ini:irectly) 
resource nanagement policies am programs of govemmental institutions. At 
all levels of govemment, resource nanagement functions tend to be 
CXl1partlnentalized am geographically defined, to focus on specific 
constituencies. Hence, there is a large number of govemmental entities 
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throughart the region, many with distinct policies, prograns, an:l 
management functions; even when agencies share similar goals, they 
generally have distinctly local orientations. Finally, despite its 
importance to the region, the Great lakes system is not the dan:inatin;J 
econanic, social, or political feature. Water resource management must be 
ao.u111..xlated within the organization of other goverrnnental functions (e.g. 
transportation, education, econc:11d...: develcprent, social suwcrt) . 

Institutional catplexity also results fran adaptation to new knowledge, 
i.mether scientific, social, or political. Adaptation of the institutional 
settin;J to emergent knowledge cn)mimtes in one of three responses: 1) 
internal re-orderin;J am,lor expansion of management processes within 
existin;J institutions, 2) formation of inter-institutional linkages, or 3) 
creation of new institutions. In each case, increased catplexity is the 
outoane. 'lhese responses largely result fran the terxiency toward 
institutional inertia en:iemic amon;J goverrnnental J::ureaucracies. 'lhe 
adaptation of government structures to a changin;J envirornnent is typically 
subtle; changes are, in general, incremental an:l prolon;,ed. Rather than 
respon::lin;J with dramatic alterations to the status quo, the established 
political jurisdictions ten:i to resort to ad hoc working groups, inter
goverrnnental ocmnittees, interagency agree.nents, an:l a host of other "soft" 
management forms in lieu of dramatic changes to their own structure an:l 
function. As Schon (1971) explains, 

"When the problems an:l =ises clisa['l)E'ar Qr change drastically in 
nature, the old organizational structure persists. In government, as 
in most other established institutions, the organizational equivalent 
of biological death is missin;J ... Everyt.him known about changin;J 
organizations indicates that change in l::ureaucratic organizations is a 
slow an:l diffia.llt task, resisted by the organization itself." 

Great lakes goverrnnental entities an:l their linkages are largely products 
of this j:henanenon of "dynamic conservatism." Rather than subject 
themselves to dramatic change to address emergin;J challenges, established 
institutions a-wear willin;J to sanction (or at least practice indifference 
to) new mechanisms. As a result, rnnnerous regional institutions have been 
established over the years, each carefully designed to remain accountable 
to established political jurisdictions, t.hile fillin;J previously 
~ needs. 

'lhe abun::1anoe of agencies an:l organizations, each with their own associated 
laws, agreements, man:lates, an:l directives, can be overwhelmin;J for 
interest .groups wantin;J to ensure that their =noerns are incoll)Orated in 
Great lakes management, especially if they are not well-informed about the 
governance system. 'Ihus, amon;J sane interest groups (e.g. sane riparian 
sub-classes) there is a st.ron;J sentiment for establishin;J a central 
authority responsible for overall Great lakes management. SUc:h sentiment 
also plays on the typical preoccupation that political leaders have with 
"newness", who find it more advantageous to create new institutions or 
institutional mechanisms than to review an:l refine existin;J ones. As the 
Great lakes Basin Framework study (1975) observed, "'lhe easy solution when 
thin;Js are not working as desired is to create a new institution. 'lhe more 
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diffiaJlt approach, but un:loobtedly nore effective in the long run, is to 
build new relationships anong existing institutions." Yet, such awroaches 
are generally studiously avoided, in favor of "new'' initiatives, policies, 
or institutions. 

However, it's clear that a central authority is not necessarily the best 
approach. As noted by In;iram (1973), 

''Multiple-issue watershed management organizations are not 
created into an enpty world. Instead, a web of 
relationships already exists anong federal, state, and 
local agencies and interests groups... R>litical 
=nsiderations cannot be sidestewed by granting ... [the] 
organization nore fo:anal authority. . .. decisions are going 
to be made by process of negotiation and consent-building, 
not by fiat of ... [the] agency." 

Airy central authority would face the same limitations as existing regional 
institutions. Regional institutions are embocilinents of, and therefore 
constrained by, the prevailing political support of member jurisdictions. 
'!hey generally have only limited autonany, being directed by and therefnre 
acoountable to, the political jurisdictions whidl carprise their 
rrembership. At tiloos, their political support can be limited, as their 
member jurisdictions spurn regional cooperation when domestic interests are 
of nore .i.nrnediate concem. In brief, regional institutions can do only 
what the member political jurisdictions allow them to do. As a 
oonsequenoe, the prepon:ierance of past and present Great lakes regional 
authorities have only "soft" management capabilities. In only relatively 
few issue-specific cases have they been permitted (or have taken the 
initiative) to assert themselves as the guiding foroe for the breadth of 
the region's resource management efforts. Ultimately, regardless of 
intentimis, the consequence, as Kelnhofer (1972) notes, is that "no one is 
in dlarge." 

Catplexity actually doesn't awear to be the primary institutional problem 
at all. Based on interviews and questionnaires administered to a cross
section of individuals associated with the Great lakes management effort, 
Donahue (1987) foun:i that those individuals knowledgeable about the 
governance system didn't consider sheer catplexity to be a significant 
problem. As Donahue (1987) points rut, the problem of jurisdictional 
catplexity is "un:ioubtedly overstated by a generally ill-infonned, confused 
?,lblic and milieu of special interest groups." 'lhus, consolidation or 
ootright elimination of institutions for the sole IXJl'.JlOSE! of reducing the 
ni.mtier of "players" is inawropriate; concems of inefficiency or 
ineffectiveness must also be present. 

ffllile not the primary problem, institutional catplexity does pose sane 
secondazy diffiaJlties. While both federal governments, upon close 
examination, have clear and consistent policy themes praioting infonned 
private sector decision making and prohibiting cost-shifting to the 
environment or general ta)q:>ayers (as explained in Section 5), general 
perceptions are that no such clear expectations exist. 'lhus, management 
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organizations seldan receive the awrq,riate level of attention and oversight 
to evaluate their su=ess in meetill3' policy expectations. In addition, 
marginal performance tends to be rewaxded by silent ai;proval, as it generally 
raises fewer "turf protection" issues that could trigger the active interest 
of numerous jurisdictions. Institutions that do lose in "turf battles" (due 
to beirg less efficient or adaptable than other institutions} don't cease to 
exist, rut generally remain as marginally functicru.rg OC11PJ11e11ts within the 
overall institutional settill3'. Correction of such terx:lencies requires 
establishment of measurable goals and oojectives, a system of accountability 
for institutions, performance evaluation p:rocedn~, and a ll'eChanism to 
withdraw ''marginal" institutions. 

In addition, the nultiplicity of government organizations can result in 
different agencies havirg different goals, even within the same level of 
government. '!his can result in increased confusion and conflict am:>n;J 
interest groups. However, government agencies often, in effect, :represent 
distinct =nstituencies. 'lhus, while there should be consistency am:>n;J the 
broad policies that scope agency efforts (e.g. informed private sector 
decision makin;J, prohibition of cost-shiftirg}, other policy differences may 
be ai;p:ropriate. 

Review of the positions of interests (Section 7} and the policies of 
governments (Section 5} suggests that nw:>re than sheer institutional 
oanplexity is the cause for the confusion and frustration of sane 
interests. 'lhus, reduction in oanplexity alone will not resolve conflicts 
related to Great lakes levels issues. Problems related to existirg 
institutional structures and operations awear to be nw:>re serious than the 
prd:>lem of OC111plexity. In particular, relatively recent social charqes 
have trememously reduced the effectiveness of traditional decision makin;J 
pTOCeSses. It is becaning increasirgly difficult to develcp .inplementable 
resource management decisions usirg the traditional administrative 
procedures of the past several decades. 

Beginnirg in the late nineteenth century, professional resource managers 
largely :replaced politicians in makin;J decisions about the use of U.S. 
public lands and waters. Althoogh negotiations between sane pcMerful 
interest groups and the resource managers may have beet, mmon, the public 
generally had great faith in science and technology, which translated into 
public respect for the decisions of "experts." As resource decisicn makers 
are -well aware, l:K:Mever, the picture is nuch different today; massive 
social chan;Je5 OCCUZTirg over the last four decades have led to oon:litions 
reignirg in the discretion of professional managers. Because of these 
shifts, conflicts over the use of natural resources are nuch different in 
the 1980s than in previous decades. More interest groups, with a greater 
diversity of CXll'ICerllS and values, are involved in efforts to influence 
resource decisions, and agencies are fimirg it difficult to satisfy all 
these oanpetill3' interests. Althoogh many resource decisions are initially 
made by government agencies usirg established administrative procedures, 
the final decisions are increasirgly beirg decided thrcugh the oourts after 
a suit is filed by a group disgruntled with an agency decisicn, or by new 

C-127 



legislation after a group takes an agency decision into the political 
arena. As a consequenoe, the resolution of resource disputes is bec::anin;J 
more costly in tenns of expenditures, agency resources, cgx:,rtunity costs, 
an:l tillle. Decision mak:in; can be stymied for years in administrative 
appeals, legislative hearings, an:l legal battles. In addition, key issues 
that are really at the heart of the dispute aren't always addressed; 
instead, groups contest agency decisions on procedural groun:ls. Because the 
issues that underlie the conflict aren't addressed, the conflicts typically 
aren't really resolved, an:l they sinply manifest t:henselves in other 
resource disputes. 

'lhe stan:lard approaches traditionally used by agencies to address the 
conoenis of diverse groups interested in a specific proolem include public 
involvement canpaigns an:l cgx:,rtunities for public review an:l canment. 
Jlgencies ask for public inp.rt;, corxluct the evaluations themselves, return 
to ask for public review, an:l then make the decisions internally. 'lhe 
agencies assume that the public will recognize an:l appreciate the logic, 
objectivity, an:l rationality of their evaluations an:l decisions. However, 
the interest groups only see a "black box"; they don't see how their input 
affected decisions, how their conoenis .....ere acx:x.t,a,odated or why they 
couldn't be, how the issues .....ere synthesized, or the rationale in getting 
to the final decision. As interest groups becane more numerous an:l 
diverse, it is more difficult for agency personnel to fully appreciate the 
irerits of all the interests an:l forecast what tradeoffs will be acceptable 
to each group. In addition, not even scientists an:l governments can make 
technical judgements without also mak:in; value judgements; unfortunately, 
those technical judgements sinply obscure the =itical value choices that 
.....ere made. Relying on professional expertise tn assess values an:l make the 
inevitable tradeoffs results in mistrust of those "experts" an:l 
dissatisfaction on the part of interest groups affected by the decision. 

Because of dissatisfaction with the traditional decision mak:in; process an:l 
the resulting decisions, interest groups are likely to contest the 
evaluations when the stakes are high. Typically, the groups contend the 
evaluations .....ere in<:::orrplete or inaccurate, the process was flawed or 
subjective, or that the resulting decisions allocate resources in an unfair 
or inefficient manner. 'lhese disputes aver the evaluation or decision can 
harm an agency's image an:l effectiveness in other areas. 

One of the most illustrative examples of the failure of traditional 
decision mak:in; processes is the U.S. National Forest Sel:vice (USFS) 
Road.less Area Review an:l Evaluation experience (Won:iolleck, 1985, 1988). 
A=rding to Won:iolleck, the USFS was quite aware that large interest 
groups had cuupet.in;J conoenis an:l high stakes in the USFS designations, an:l 
that nuch of the general public, via the media, WCAll.d watch the USFS 
decision mak:in; process closely. 'lhe USFS decided the best approach WCAll.d 
be to involve the public an:l interest groups in each step of their 
decision mak:in; process; they planned for massive outside involvement. 'lhe 
agency COirlucted 227 workshops nationwide an:l involved aver 17,000 people, 
just to detennine the initial =iteria for evaluating the roadless areas. 
A public review process brooght forth another 50,000 cunments that the 
agency considered in develq:,ing the final =iteria. 'lhose =iteria .....ere 

C-128 



used to evaluate 10 wilderness designation alternatives; 264,000 camnents 
were received fran 360,000 people when those evaluations were sul:rnitted for 
pmlic review. In spite of all this effort, the resultin:;J USFS wilderness 
designations were lanbasted by all interest groups, considered a "signal 
failure", and eventually rendered irwalid by the oourts. 

'lhe pmlic involvement effort of the USFS was tremendous. large 11lllltlers of 
a wide variety of interests participated and their level of involvement was 
high. ~er, accordin:;J to Wondolleck, the process itself, the manner in 
which people were involved, was inadequate. While the agency used the 
piblic to develop. a "data base" that acknc:Mledged the different values of 
the c:arpetin:;J interest groups, it was the agency personnel who made the 
highly jud;p,enlctl. tradeoffs -. without the participation of the interest 
groups. Because the groups "1erel1 1t involved in det:erminin;J the key issues, 
developin:;J alternatives, evaluatin:;J alternatives, and makin:;J the key 
tradeoffs, they couldn't urrlerstand or aooept the tradeoffs made by the 
agency. 

Similar dissatisfaction with agency decision makin:;J is identified by Clamen 
(1988) in a review of past IJC water level studies. Criticized for the use 
of a rather "narrow view'' of econanics as the bottan line for 
rec:ammerx:lations on measures, Clamen notes that the econanic analyses have 
not met with nruc:h interest group approval. '1he reported econanic analyses 
have been further =iticized for not rec:ognizin:;J the possibility or costs of 
remedial or caipensator:y measures. Clamen also identifies =iticisrns for 
ignorin:;J a ran;,e of evaluative =iteria, especially social =iteria. As 
well, erwirornnental interests have argued that habitat needs and inpacts 
were not fully considered in the decision makin:;J process, since natural 
resource =iteria were not included in any evaluations. '.lb.is suggests 
that, had the IJC studies resulted in any agency actions to inplement 
measures (rather than the "do nothing" and "additional study" measures) , 
there 'WOUld have been demams for m:ire analyses and reevaluation, and 
perhaps actions to prevent illlplementation. Ilellarns fran sane interest 
groups dissatisfied with past IJC water level studies resulted in the 
present reference study and reflect the ability of those groups to 
influence government action. Given the disparate perceptions, values, and 
=ncerns of the many Great lakes interest groups (des=ibed in section 7), 
it seems inevitable that there will be dissatisfaction with results of the 
present reference study which call for inplementin:;J or not ill1plementin:;J 
specific measures; that dissatisfaction will likely be expressed by action 
in the legal or political arenas, to prchibit or force specific measures or 
reevaluation. 

9.5 'R:IWm EHIANCE) m:rs:rw MAKIK; CAIWllL1TIES 

Better issue management and resource decisions are possible by inprovin:;J 
the process for makin:;J decisions. 'lhe key ci1an;Je III.ISt be to attenpt to 
b.lild consensus anr:n:J the various interest groups that have sane stake in a 
resource decision. '!here are many a:i:proaches for tr:yin:;J to achieve this 
consensus, all generically tenned alternative dispute resolution (Am) 
processes. Am suwlements, rather than replaces, traditional 
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administrative, legislative, or judicial p=sses. While decision makin:3' 
urder an MR process may be guided by professional experts and based on 
scientific management principles, the dist~ characteristics of an 
MR process are that 1) interest groups are actively included in developin:J 
and a::ses::in:J alternatives and in makin:3' tradeoffs between alternatives, 
and 2) issues are decided on their merits rather than on the mettle of the 
various interest groups. '1he four principles of MR are: 1) focusin:J on 
the issues, n:,t the in:lividuals or groups involved, 2) focusin:J on 
Wlderstanc:lin:J the positions of interests and the concerns which urderlie their 
positions, 3) inventin:J options that provide for nutual gains, and 4) usin:J 
objective =iteria, both for assessin:J substantive issues and for procedures. 

MR processes are especially .llli)Ortant when the issues are carplex, decisions 
require value judgements, and when technical expertise is lintited. '1he use of 
MR is bec:x:1nin:J m:,re ccmnon as agencies becane familiar with the process and 
as a history of success develops. In particular, MR has proved useful in a 
variety of ?,lblic disputes, including USFS forest management plannin:J 
(Worrlolleck, 1985); the allocation of costs am::>n:J parties at SUperfurrl sites, 
hazardous waste facility sitings, EPA rule makin:3' (Rich, 1985); offshore oil 
drillin:J (Scott and Hisrch, 1983); port develcprents and dredgin:J, water 
supply reservoir developnent, small-scale hydroelectric power projects 
(Bingham, 1986; Kirn and Marts, 1986). '!here exists a wide variety of MR 
approaches available for use in ?]blic resource conflicts, differin:J primarily 
by the level of involvement of a neutral intervenor. 'lhese approaches include 
unassisted negotiation, facilitated policy dialogues, collaborative problem 
solvin:J, mediated negotiation, non-binding art>itration, and birrlin:J 
art>itration. 

A consensus-building, or MR, process offers inportant advantages aver 
traditional approaches to dealin:J with the conflicts inherent in resource 
issues and decision makin:3'. '!he interest groups focus directly on the 
issues of concern, n:,t sinply on stated preferences regarding alternatives 
that might only in:lirectly satisfy their cioncerns. '1he groups focus their 
enei:gies on devisin:J and supportin:J rntually acceptable proposals, instead 
of finding fault with agency decisions. Because the interest groups are 
actively included in the actual decision makin:3' process, they feel a sense 
of ownership in the problem and the solution; thus, they have a stake in 
seein:J that the ultimate decision is supported and inplemented. consensus 
between catl)E!tin:J interest groups enhances the =edibility of the decision 
am::>n:J the general ?,lblic and may help inplementation errlure even throogh 
changin:J political corrlitions. Interactions between carpetin:J interest 
groups and agencies are shifted fran the adversarial nature of 
administrative hearings and ?,lblic review (often viewed as "charades" by 
the participants), to the m:>re positive nature of collaborative prablern
solvin:J, inprovin:J prospects for better lorg-tenn relationships and 
disa1ssions on other issues as well. 

For disputes with a stron;J technical dimension, MR uniquely offers the 
potential for groups to change their positions based on the learnin:J that 
ocx:urs durin:J direct dialogue with other groups. Negotiations foster 
=itical questionin:J of each groop•s assi.mptions and rationale for their 
positions, and '.lxposes inconsistencies or inadequacies in their perceptions. 
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As each group leanis the merits of other groups' positions, they lllJSt 
resvaluate the adequacies of their own. While this leanrln;J process 
doesn't guarantee that groups will chan;Je their position, ArR provides a 
1lllCh better c:gx,rtunity for it to oocur than traditional public involvement 
efforts. 

'lhe process also can offer lllpOrtant advantages to agencies faced with making 
decisions that are otherwise likely to be oontroversial. 'lhe primacy benefit 
is the increased efficiency of the entire management process. While the 
initial decision making may take lon;,er, the decisions are less likely to be 
contested am inplementation proceeds IIIUdl sm:x:>ther. Risks for exterxled 
conflicts bebieen the agency an:i groups are 1:-educe:i, as are the adverse 
publicity am severe drains on agercj resources that usually result fran 
fonnal hearin;is an:i administrative awea].s. &aspects are inproved for 
volimtaxy carpliance with aey agercj marxlates resultin:J fran the process. 
An:lther benefit, that shouldn't be disocunted, is that a successful ArR effort 
can inprove an agency's illlage; they may be seen as reasonable, o::inpetent, an:i 
able to provide strorg leadership for making difficult resource decisions. 

Even when ArR doesn't result in a signed am inplemented agree.cent, it 
still offers advantages over traditional agercj decision making. Buckle an:i 
'lbanas-Buckle (1986) interviewed participants in a wide variety of 
negotiation efforts where the mediators thought the prcx::ess had failed 
because no fonnal agreement was reached. Most participants in the 
negotiation, however, considered the process rucc:ess.,,,11, either because it 
contributed to sr,o:,ess.,,,11 resolution of the diS?,lte in sane other forum or 
inproved their ability to harxlle potential conflict situations. 

A carplete, explicit ArR strategy at the outset of initiatin:J the process 
shouldn't be expected, am isn't necessary for suocessful results. 
Typically, the "rules of the game" are determined each time ArR oocurs. In 
addition, public dispJtes evolve an:i shift too IIIUc:h to expect aey planned 
strategy to remain unchan:Jed. SUfficient structure is provided by sinply 
dividin:J the process into four general i;:ilases: conflict analysis, pre
negotiation, negotiation, an:i past-negotiation. Although the i;:iJases are 
presented in the context of negotiations, they are awlicable for aey ArR 
process. 

0 CDlflict Analysis 

Sumess with an ArR prcx::ess requires that the conflict itself, not just 
alternative solutions, be analyzed in detail. Even if the incentives for 
reac:hin:J agreement are high, inadequate conflict assessment will often 
result in failed negotiations. A conflict analysis is not i.ntemed to 
provide a solution to aey diS?,lte, but it does offer a non-partisan 
perspective on the disi:ute as a precursor to helpin:J interest groups 
develop their own solution. A conflict analysis 111.lSt address all three 
areas to be dealt with in an ArR process: interest groups, their 
relationships, an:i the substantive issues All interest groups that have 
a stake in an:i can influence the ootcane of the disi:ute 111.lSt be 
identified, including those groups that may becaue involved for reasons 
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Qltside the primary di.sp1te (e.g. only if certain altematives are 
prq,osed) • In OC11plex dispJtes, it may not be possible to identify all 
interest groups, blt at least the entire rarge of interest groups should 
be identified, alorq with their goals, values, attitudes, motivations, 
an:i perceptions. 

Exaniination of the relationships between interest groups reveals whether 
a di.sp1te is escalatin;i or settlinJ down, the distribltion of power am:n;i 
groups, an:i the level of trust am:n;i groups. Analysis of the substantive 
issues is o:>ncemed with identifyinJ the central issues in the di.splte, 
an:i altemative solutions prq,osed by ead1 groop. 

At least sane govemment agencies will usually have to awrove acy 
agreement produced via an AIR process, an:i many agencies oontrol the 
means for inplementation. '1hose agencies llllSt be considered as interest 
groups an:i be included in that capacity in acy AIR process. Without 
their participation, the agencies will likely be unable to suwcrt the 
agreement or its inplementation due to inconsistencies (process or 
substance related) with their statuto:cy mandates. Including agencies as 
AIR participants also helps maintain a high level of conunitment to the 
process on the part of groups that will have a continuirq relationship 
with the agercy; those groups may have difficulties with the agency on 
other matters unless they participate fully an:i in good faith. Different 
government agencies, even fran the same level of government, llllSt be 
considered as different interests. rue to the plethora of legislation 
affectin3" a sinJle resoorce, there are often dispJtes am:n;i agencies 
based on their jurisdiction, oonflictinJ statutory mandates, their focus 
on s&VllYJ different clientele (e.g. energy, ocmnercial fishin;J, wetlan:i 
interests), an:i different agency styles an:i cperatinJ procedures. '1hese 
oonflicts can also exist between different units within an agency, 
requirizq that they be oonsidered as different interest groups as well. 

0 P.ce-ffegctiati 

Pre-ne.jullation typically takes rore time than actual negotiations, blt 
should not be short-dlan;Jed. Where there is no institutionalized 
stxucture for an AIR process, substantial effort is required of each 
interest groop before acy negotiations actually begin. Activities that 
llllSt be oorr::lucted durinJ pre-negotiation include: 1) identifyinJ interest 
groups an:i their representatives that should take part in the 
negotiations, 2) detenninirq if a mediator is required an:i if so, 
selectin3" a mediator acceptable to all involved groups, 3) determinin; 
the pro edural grow'd :rules for subsequent negotiations, 4) settinJ an 
ageooa for the rarge an:i order of issues to be oonsidered, 5) identifyinJ 
an:i allocatin;J the resoorces to suwcrt subsequent negotiations, fran 
tedmical assistance to travel fUn::ls, 6) initiatinJ joint fact-f.in::lirq by 
deteDnirun3 the types of infcmnaticn an:i analyses needed prior to or 
durin; negotiations, 7) trainin; the AIR participants in negotiation 
skills, 8) generatin;J initial statements of needs an:i concerns (not 
positions) of each interest groop. • 
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Where many issues am participants are involved, a team of mediators may 
be most effective at managin;J the AIR process. It's essential that 
mediators be perceived by all involved groups as non-partisan. In 
addition, M'¥ result:ug agreements are more apt to be seen as fair am 
efficient by the general p.iblic if a mediator is -well-known am widely 
respected. Mediators 111.lSt be ao:,eptable to all parties, capable of us:ug 
AIR techniques, am capable of umerstand:i.rg the technical issues 
un:lerlyin;J the disp.rt.e. '1his last point is SClllelmat problene.tic; when 
mediators have personal expertise in the issues, they may rely on their 
own assunptions am values :rather than leamin;J those of the involved 
groups, am they may col= the participants' oamunications with their 
own inclepen:Ent assessment of the "facts." l'iscussi'll'IS may fcx:,us on 
technical issues :rather than values, am M'¥ resultin;i agL&!lleilt is more 
likely to result fran mediators "leaclint' the groups, reduc:ug group 
oc:mnitments to inplementation. At the same time, an umerstand:i.rg of the 
technical issues enables mediators to keep disaJSSions focused, prevent 
misrepresentation of facts, am generate alternative solutions. In sane 
AIR settings, the generation of altemative solutions is an inportant 
role f= mediators. 

0 Negotiaticn 

Dur:ug this piase of an AIR process, the <lisputin;J groups work to fin:l a 
solution that is voluntarily acceptable to all. Key activities in this 
piase include: 1) iclentifyin;J the un:lerlyin;J concems of the interest 
groups, incluclin;J their relative inp:>rtanoe, 2) inventin;J am evaluat:ug 
altematives, J) clevelopin;J a negotiatin;J text, am 4) preparin;J am 
signin;J a final agL&!llent. In addition, joint fact-fin:lin;J usually 
continues. 

Where perceptions, values, am concems coincide between groups, there is 
certainly potential for disooverin;J alternatives to satisfy those groups. 
Hoiiever, filsagn,ement about them does not preclude eventual c.9L&!lle11t on 
a solution. In fact, those differences make t:radeoffs possible, because 
one group may see a specific oarponent of an alternative as providin;J 
large benefits while another may see it as only cost:ug a little. Sane 
CUIIILII differences in interests that make t:radeoffs possible include 
eoananic vs. political oonsiderations, internal vs. exteLTlal 
oonside:rations, synbolic vs. practical oonside:rations, short-tenn vs. 
long-tenn time horizons, progress vs. t:radition, precedent vs. conoenl 
f= just this disp.rt.e, am the acceptability of monetacy vs. non--manetary 
cwpensation. Differences amon:J interest groups in their prcbability 
assessments of uncertain future con::litions (e.g. ecouanic, cl:iJDatic) can 
be aooa,m::dated via cont:ugency agreements; given their different 
pi:ojections of the future, each group can, in effect, ''bet" so as to 
maximize their respective expected values. DiffeLenoes in risk tolerance 
can lead to risk-shar:ug agreements, with the more risk-tolerant groups 
cbtainin;J gains of sane other type as cwpensation fran risk-averse 
groups. 

A negotiat:ug text links all issues (or groups of separable issues) 
together in a package deal OC11Din:ug alternatives created dur:ug the 
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negotiatial process. '1hrooghoot the evolutial of alternatives and 
negotiatirg texts, eadl interest group nust evaluate how each successive 
plan satisfies their needs and oonoems (i.e., criteria) identified 
earlier in the Al:R process. No attenpt should be made to do a single 
evaluatial for all groups; rather, each group nust ocn::luct its own 
evaluatial based al its own criteria. HoWever, even groups with 
identical criteria can view a single alternative differently when there 
are disagreements aver data. Data disagreements can oocur aver base-line 
cx:n:li.tions or the probable jJipacts of an alternative, but groups may 
agree to use c. amw11 data base and models, or to aooept those provided 
by .i.mepement, IIDltual.ly respected experts. Alternatively, each group 
may be expected to share the infonnatial they intern to use to SIJR)Ort 
their views; other groups may CX'JIIQIE'ln1-. al the infonnatial and explain arr:f 
potential objections to the validity of the data source, data oollectial 
techniques, or data interpretation. 

0 Pcst-fiegCJtiaticn 

An Al:R pi:ooess isn't finished with the signing of a written agreement. 
Like pre-negotiation efforts, post-negotiation typically requires JD:lre 
time than the negotiations and it's inp:>rtance shouldn't be disoounted. 
Pest-negotiation includes activities to 1) bin:l. groups to the agreement, 
2) monitor inplementation, 3) develq> renegotiatial contingencies (e.g. 
substantial political, eoonanic, or climatic chan;Je), and 4) evaluate the 
process. 'lhe framework for the first step is generally develq>ed during 
the negotiation piase, but the actions are initiated only after all 
groups have fonnalized their agreement. stakeholder groups may have 
agreed to post perfonnance bon::ls, make administrative rulings, provide 
oaipensation, or other actions; agencies may nee:i to seek legislative 
ai:proval to carply with specific provisions, or plblic votes may be 
needed to provide a man::late for actial by governments. Influential 
in:l.ividuals can be critical in convincing outsiders to go alon;J with 
agreement previsions, especially if the outside groups nust make 
sacrifices. Using negotiation participants in monitoring efforts can 
foster continled oanmunication am::>J'YJ the stakeholder groups and greater 
dedication to ensuring the suo::ess of the agreement. 

A1:R And 'lhP Mer IfM'Js Issue 

ExamiMtion of the present Great lakes institutional structure reveals 
that, even with the large I'IJl1lber of diverse gav..ruteut. organizations, there 
is no focused forum for Al:R am:n;J interest groups (including government 
organizations) . Regardless of incentives, the groups have little or no 
cg>art:unity to explore q>tions for trade-offs, oaipensations, or joint gains. 
Forums are required on several levels to managP. issues involving different 
levels of government. 'Where binational or large-scale regional oonoems are 
involved, a forum for Al:R would be most awrc;priate within the IJC. 'lhe 
IJC is recognized as having a finn legal basis for managing bc:undary water 
Oalflicts, having a system-wide orientation, being able to provide for 
joint OCX1Sideration of U.S. and canadian oonoems, being relatively 
inpartial, having prestige and a positive plblic image, and having a solid 
technical capability within its staff, boards, and amnittees (Ib'lahue, 
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1987). Use of AtR l!lall.d not require any new authority for the LJC, since 
Title X of the Bcun::lazy waters Treaty of 1909 enpowers the LJC with a 
birrlin;J azbitration function in cases cotisented to by the u.s. Senate am 
the Gavemor General in Cnmcil in Canada. 

While Title X has never been invoked to manage boun::lacy waters oonflicts, 
the use of AtR by the LJC does have pzeceoent- (Kirn am Marts, 1986) . In 
resolviDJ the decades old disp.rt:e over hydrcpower developnent am flood:iig' 
in the Skagit River Valley of washln;Jton am British Columbia, the LJC 
issued '\ SIJl:plementary Order of Awroval that made explicit the LJC's 
authority to detennine the outcane of the disp.rt:e. 'lhe Orders also made 
clear the LJC's camnitment to first allow the d.isp.itin;J parties to attarpt 
to reach a negotiated, nutually acceptable agree1IIE!lrt:; the parties were 
clearly expected to forge an agree11e11t anaJ:J themselves. 'lhe willin;Jness 
of the LJC to assert its authority to arbitrate the disp.rt:e, am then 
create a suitable forum for an AtR process was =itical to the f"KXlE'SS-Ful. 

resolution of the disp.rt:e. Although not the original goal of the AtR 
process, the final agreement was c:ullninated in a binational treaty between 
the u.s. am Canada, am additionally ratified by a province am a u.s. 
m.micipality. 

Where oancems are restricted to a m:,re local level (e.g. shore protection 
projects, localized dredg:iig' activities, developnent of shoreline zoniDJ 
regulations), federal, state, or non~enunental forums for AtR may be 
m:>re appzopLiate. Although a forum within the U.S. Anny Corps of Engineers 
or Environment Canada may be suitable, the use of agency pei:sonnel as 
mediators l!lall.d be ina:wropriate where decisions by those agencies are 
required (e.g. where they must awrove agreements or where they control 
the means for inplementation of any agreement, via furxlin;J or the issuing 
of pennits). Rather, either agency should be considered as a separate 
interest group, or as the lead agency makin;J a camnitment to use AtR to 
settle a disp.rt:e anaJ:J interest groups am p:roceed accordiDJ to the 
agreemeJrt: developed by the groups. In such cases, interest groups may 
accept a mediator fLall a govenunent agency with no involvement in any 
potential decision makin;J (e.g. the U.S. EPA or OOAA mediatiDJ AtR 
conoemed with a joint USACE/state/m.micipality shore protection project) . 
Where the disp.rt:e involves only statejm.lnicipal or provincial/]mmicipal 
interests, a federal agency mediator (incllldil'g the USACE or Environment 
Canada) may be awropriate. 'lhe role of non~ organizations 
(those with broad resoorce management interests capable of inpartial am 
in:ieperx!ent functions, not those with a narLOii issue-oriented focus 
directed tcMard advocacy of their views) in providiDJ a forum for AtR or 
act:iig' a mediators should not be overlooked. Use of these organizations 
l!lall.d be appl.opLiate for disp.rt:es operatiDJ at federal, regional, state, 
am local levels. 

AtR pzcm::ses hold tLemen:bJs pL'allise for deal:iig' with levels issues in the 
Great lakes - st. I.awrenoe River Basin. 1\s Section 5 explains, there is 
strung consistency between u.s.am Canadian federal policies call:iig' for 
infomed private sector risk-taking am prohibition of cost-shiftiDJ to the 
environment or general taxpayers. lbvever, that consistency is often 
overlooked by interests, am there are i:nportant differences in other policies 
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(e.g. auwort for hydrq,ower, waterbome navigation, recreation) that affect 
Great Lakes management. In addition each federal gcJ1r...:111snt has oonoems 
alx:ut pr:ser,i.n;J its oovereignty arxl the primacy of the federal level of 
government vis-a-vis the states arxl provinces. On the other hand, the 
state arxl provincial governments clearly play a critical role in Great 
Lakes levels issnes; they have tretetxious respousibilities (delegated arxl 
Constitutionally-<lerived) related to use of the lakes. '1he Great Lakes 
CJ1arter arxl the Great Lakes Protection Fun:i illustrate that the state arxl 
provincial governments recognize that their ocmnit:nent to collective action 
pranises increased benefits for all, ca.pared to imepen:1ent actions that 
may provide short-tenn benefits to a si.n;Jle jurisdiction tut pranise long
tenn costs for all. However, the states arxl provinces also have oonoems 
alx:ut program .funli.rq, their savereignty, arxl their role vis-a-vis the 
federal governments. 

A facilitated policy dialogue or collaborative problem solvi.n;J process 
involvi.n;J the federal, state, arxl provincial governments could serve to 
make clear the consistencies between policies am:,rg the jurisdictions, arxl 
their joint am separable ooligations to inplenent programs consistent with 
those policies. Facilitated policy dialogues focus on 1:w.ldi.n;J trust arxl 
establishi.n;J averrues of cxmm.mication am:,rg groups with different views on 
public policies; a facilitator typically helps the groups exchange views, 
share infonnation, arxl clarify their 0Cltlll0llalities arxl differences. 
0:>llaborative problem solvi.n;J is l1iUCh the sane, tut with the additional 
goal of f.i.rrlin;J solutions to problems defined in tenns of the interests of 
all involved groups (in this case the federal, state, arxl provincial 
governments) ; this joint problem definition helps the groups look beyom 
their own, 110re narrowly conceived, oonoems. 

An i.Jrportant product of either process "l,'OU].d be a consensus statement 
conoerni.n;J their oc:mron policies am joint arxl separable ooligations. SUCh 
a statement could be ernbcx'lied as a convention, agreenent, dlarter, 
ltellDran:ium of umerstan:lin;J, joint cxmmmique, or as diplanatic notes, 
depemi.n;J on the level of stature the participants "l,'OU].d be willi.n;J to vest 
in their consensus statement. Recoguizi.n;J the U.S. federal government's 
historical reluctance to allow the states an equal role at the policy
setti.n;J level, arrr AIR process may need to be oon:1ucted on several levels, 
with consensus statenents develc:ped at joint federal, federal/state, arxl 
federal/provincial levels. Even if the U.S. federal government were 
unwilli.n;J to involve the states in such a process, a consensus statement 
between the U.S. arxl Canadian federal governments "l,'OU].d still provide a 
clearer umerst:an:li.n; of the federal policies affecti.n;J Great Lakes 
interest groups. 

AIR prcc e sses can also serve as a vehicle to inform specific interest 
groups alx:ut the Great Lakes system, its govemanoe system, arxl the 
oonoems of other interest groups. AIR fosters critical questioni.n;J of 
each group's assunptions arxl rationale for their positions, arxl can expose 
iD:xx1sistencies or inadequacies in their perceptions. As each group leams 
the nerits of other groups' positions, they l1aJst reevaluate the adequacies 
of their own. '1his lilltual learni.n;J on the part of the varioos interest 
groups can be best assured by usi.n;J as interest group representatives those 
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individuals that are influential within their group, an:i by~ use of a 
facilitator or mediator. 

0:lnsiderin;J the tremendals ramt>er of interest groups throoghcQt the Great 
lakes system, this application of Am wwld be most effective -when managin;J 
disagreements or resolvin;J disputes on a more local level (e.g. related to 
shore protection projects, dev..J.opuent of shoreline use regulations, 
detenuinin;J the distribition of oosts associated with a dredgin;J pi:o::,La.u) • 
Used in this manner, the snoess of Am should be judged on the extent to 
which tht, pl.OCW 1) helps the groups ootain a sooni knowledge al:xlut the 
facts surroun:lin;J the decisions to be made, 2) helps the groups clearly 
umerstard the relevant fonnal an:i infonnal precedents affec:tin;J the 
decisions to be made, 3) helps the groups develc:p an accurate knowledge of 
the concems an:i strategic c:ptions of all groups involved in the disp.ite, 
an:i 4) persuades the groups to act aooordiB} to clear perceptions al:xlut the 
facts, precedents, an:i the concems an:i c:ptions of all disp.Itin;J interest 
groups. Slnoess will be oontin:,ent up:,n lead agerx:ies ~ the 
cxmnitment to use Am in their decision ~ an:i clearly definin;J the 
goals of the process. Without a clear goal, the process may founder as 
participants are uncertain whether they are expected to reach agreement or 
siliply ackrloil7ledge the perspectives of other interest groups. (For more 
infoLJDation on government mganizations an:i the Am process refer to documents 
listed in AWemix 4.) 
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10.1 5(NMRlC OF F.IIIDDD; 

'1his 1.epo1.t has sought to highlight the key dlall~ am q;p>rbmities for 
IIDl.'8 effectively IIBl'lagiiq the on-goin3 water levels issue in the Great lakes -
st. Iawrence River Basin. Governments ben:Pe partiallarly sensitized to the 
issue when interested parties petition gc,vemments for action. It is awarent; 
that government agencies am other interests, am even groups am in:lividuaJ s 
within interests, do not shal.e a ,:01111 u urderstan:liD;J of the i;nysical am 
governance systalEI of the Basin, nor do they shal.e a co111u, q:,inion on the 
actions governnents shcw.d initiate. 'lheJ.e are further differences, amon;J am 
within interests, in the values am i;niloscpli.es which also contribute to 
formin;J the varioos positions taken by interested parties. 'lhese differences 
in perceptions am disagreements over governnent actions 1.ep:r2a:nt a central 
dlallen;ie to the management of the lake levels issue. 

In this situation, where experieooes, factual urderstan:liD;J am values vary so 
gi:eatly, it is extremely diffiallt to establish a basis f= evaluatin3 the 
merit of interests' petitions am the BR>Ll.\>l.iateness of alternative courses 
of action by governments. '1he BR>roach taken in this investigation was not to 
develcp sane new am necessarily al.bitraey criteria, J:ut rather to identify 
those princ.iples ali:eady established in governnent policy. Existin3 policies 
of governments 'Wl8L'e reviewed to isolate those themes, = principles or "ground 
rules" which define the 0l"AIS of gavemmental :responsibility am set the basis 
for gcvernment actions. 

'Die analysis of federal am sane provincial am state policies has in:licated 
that CUIIIUl themes do exist between the two nations. Governments in both 
nations are eutmitted to the clevelcpnent am dissemination of infomation so 
that in:lividual or 001.p0rate interests can make "infonned am :responsible" 
invesbnent decisions to utilize the varioos seLVioes of the Basin. 
Governments in both nations seek to enhance the resiliency of interests' 
activities, to reduce the shiftin3 of oosts by interests to others, to provide 
ecoucanic develcpnent subject to envixcnnental protection, am to assure p.iblic 
involvement in decision maldJq. 'lhese policy themes provide the famjation 
f= inteJ.pJ.etin3 the positions of the interests, am for isolatin3 those 
instances where governnent action is warranted, given the policy. 

'lhese policy positions of governnents are not explicitly artiallated nor are 
they widely known = umerstood (a."' be- a111e awarent; in the analysis of the 
positions of interests). 'Die interests include riparians (shoJ.el.ine pl.q)el.ty 
owners), envircnnental groups, electric power, transportation am ccamneroial 
am imustrial cxmpanies, recreationists, ccamneroial fishin3 am agriallturaJ. 
interests, native nations, am agencies of gov1.um .. nt at many levels. F.adl 
lllel1bar of these inteJ.est classes makes decisions to use the seLVioes of the 
lakes am diamel.s to receive sane social = eoca...nic benefit fran the water 
lix:ation = other attriblte of the system. 'lhese investment decisions are 
based on certain assunptions inclu:ling assunptions about the lakes, the levels 
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and sher., pucesses, and abcut govemmental responsibilities and policies. 
'lhese decisions al!30 involve certain costs and risks, incl~ risk 
associated with lake levels and shore processes and govemment policies. 'lhe 
c:aisequeooes of dlim]:ug levels for interests' invesb1e.11ts, and their 
umerstam:ug of govemments roles and i::esponsi.bilities have pi::aooted various 
interests to petition govemments for action. 

Analysis of the positions taken by interests inlicates the OJ11Siderable 
disagreement which exists betl,een and within interests with respect to the 
effectiveness and desirability of different measures. Measures to regulate 
levels and flows ('fype 1) receive the JOOSt attention, with SIJRX)rt CXllW'JJ 
sti::agly fran riparian groops and with CJg)OSitioo JOOSt ~ in 
enviramiental interests. '!hose IXJt seekiig 'fype 1 measures petition for the 
status quo or more localized responses. Generally, there is limited knowledge 
of, and little widespread SIJRX)rt for measures which directly restrict ('fype 
3) or indirectly influence ('fype 4) the uses of land and water. However, 
there does arpear to be general, if 1.D'lfoo1sed, SIJRX)rt for measures enhanc:ug 
infcmnation, particularly abcut the p-iysical system. 

Investigations into why the interests take their positions and how these 
concems and 110tivations relate to the policies of govemments proved 
reveal:ug. A major factor in the fcmnation of positions is the expectation an 
the part of many interests for perceived "rights" to the use of lakes and 
related land resources. 'lhere is also a oonceni for fainless, both beb.leen 
lakes and beb.leen interests. In catpar:ug the basis for petition:ug to the 
policy themes of gov,,.uunent, a number of intel:preta.tions arise, incl~ 
suzprise, lack of resiliency, benefit enhancement, and cost shift:ug. 'lhese 
intei::pretations and their inplicatians for goven,ment action are OJ11Sidered in 
tw:n. 

Many of the interests were "sui::prised" by sane element of the system, such as 
the levels, tlll: degi::ee of floodin;J or erosion, or the failure of governments 
to do saneth:ug abcut these thugs. "SUrprise" is relevant to govemments 
because of their cxmnitment to "infonned and i::espo11sible11 decisioo malcin:J. 
Sane interests lack resiliency to the costs of natural hazards, also a oonceni 

to govemments when this reflects a failure in pranot:ug infonned investment 
decision or when it threatens an ecalCllli.c sector or creates widespread 
hal:dship. Sane petitioo:ug seens to seek a shift:ug of costs associated with 
an investment to others, in particular the envirament or the general 
ta>q>ayer ._Govemment...... policies disorurage cost shift:ug and seek to protect 
the envii::ament. other interests SIJl:P)rt ;, measure which "1C01d enhance the 
benefits to their investment, sanethiig governments awrove of, rut i:x,t by 
modify:ug the p-iysical system at plblic expense or at cost to the envii::au11e11:t. 

An avei::rid:ug ocnclusion fran the analysis of the positions of interests is 
that there is OJ11Siderable inperfection in govemments • understan::l:ug of 
interests• perceptions and concems, and there is OJ11Siderable inperfection in 
interests• un::lerstarxlin of levels, physical p:w:cesses and govemment 
policies. 'lhe arjective of infonned and i::espousible decision maJcin:J has IXJt 
been unifozmly achieved. 'lhere is an ui::gent need for inprovement in 
infcmnatioo about the pra,abilistic nature of lake levels, the existirg 
ccntrols and oaistraints on regulatioo of levels and flows in the system, the 
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relatiaish.ip between levels and storm events and shoreline erosion and 
i.ramdation, and especially al:lout the policies and authorities of governments. 

In sane i.nstaooes the information is not available, b.It 111:lStl.y the proolem is 
with d:csm'l"'tion of information. Policies generally are not rigorously 
artiatlated and are often diffiatlt to unearth and inte!:pret. As well, a 
m..11.tiplicity of agencies and SOJrOes provide information which often is or 
arpean to be oontradictozy or misleadin;J. 

'lhis cx:mplexity of gavemment and ~ organizations pr s mt a 
cilal.le!lif8 for managi.n:J the issue. Authorities and respaisibilities are 
diffused aver a large l1lll1ter of organizations, at all levels of government. 
'lhe absence of a clear authority for monitori.n:J and managi.n:J the water levels 
issue is a source of confusion and frustration. Imeed, the mix of 
institutions ~ for sane interests that the:ce may be a oonspiracy 
against their welfare favcuri.n:J others who kncM hew and where the decisions 
are made. Nonetheless, the carplex institutional setti.n:J is a reality of the 
govemaooe system, and it does not preclude significant iltprovements in 
informatiOI" dissemination and decision makin;J. 

'lhe current prooess for makin;J resoorce use decisions is far mre OC11plex than 
it was in the past. 'lhe fiscal and enviroranental oonst:caints on governments 
are mre prcnamoed, and a mre active plblic demands a place in decision 
prooes;;;. Despite gov=ts' cxmnitment to plblic involvement, such 
participation is not se:cved by the current decision makin;J structures. Mlch 
of the d151ajte-ate.,t over the issue can be traced to the current institutional 
~ which are not designed to facilitate lllltual lea:cnirg or 
resolution of disprt:es. 

'lhe stan:1a:cd pr, celnr:RS involvi.n:J tedmical evaluations of hydrology, 
en;ineeri.n:J, costs and benefits conducted within agencies, with sane plblic 
:review and internal decision makin;J is not well suited to better info:cm 
interested parties oor to identify areas of ag:ceemeut, 

Altemative decision makin;J processes are available, includirg those which 
pral0te illproved uooerstandirg of positions of interests, the exchan;Je of 
information by involvement of interest influentials, and the seeki.n:J of areas 
of agi:eeneat. 'lhese decision pro ednres represent new and innovative 
CH)Ol'."bmities for enhanci.n:J the management of the water levels issue. 

10.2 

What shcw.d gov=ts do? 'lhe answer to this question depen:ls fumamentally 
on what gov=ts are respa1Sible for. Hence the reoamnendations pr ; s mted 
here evolve fran the pnre11l"J findin;is relatfn:J to policy themes of 
gcvernnents, positions of interests, and institutional organizations and 
decision makin;J. 

'lhe reoamnendations are directed to the federal gov=ts of canada and the 
U.S.A., who through the IJC, reprcs!!:llt the principle study clients. 'lhe 
re 1 1111enriations recx:,gnize the roles of other levels of government and their 
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constituents, blt focus on the federal governments' authority am ability to 
manage the nulti-faoeted issue associated with water levels in the Great lakes 
Basin. 

In managing the issue, one q,tion is essentially to ignore it or divert the 
prd::>lem, not respcud to ~e • 1111e,>dations of IJC studies, am pemaps cx:mnission 
another study when another crisis situation arises. On the other han:i, if 
govemments do wish to manage the issue as indicated in the Reference for this 
study, then sane quite specific actions shcw.d be undertaken. Sane of these 
actions can be taken immediately, am others require further investigation or 
developtetlt prior to action. In all cases the reccmnendations are designed to 
ccntriblte to governments• ability to manage the water levels issue aver time. 

'Ihe nultiple reccmnendations of this report shcw.d be ocnsidered as a package. 
'Ihere are linkages amen;, the >-e • iliie• rlations whicn nean that eacn is more 
defensible am has a greater logic when seen as part of an action progia.u 
rather than an isolated activity. 'Ihe reccmnendations themselves reflect the 
central cnallerge for governments of managing disagreements am petitioning by 
interests aver 'What, if anything, to do abcut fluctuating water levels. To 
facilitate the management of this issue, gc,vemments DI.ISt inpzove their 
ability to infOL111, both abcut the nature of the J:bysical system am also abcut 
the policies am progLaDS inten::led to direct the uses of the lam am water 
I'8SQlLOeS of the Basin. It is not suggested that i.nplenentation of these 
rea:amP1dations will en::l disagreements or petitioning, blt rather that there 
will be a neans of managing these activities am enhancing ocmrunications so 
that all parties have more cx:arplete am ocnsistent info:rmation, am hence that 
many of the souroes of disagreement am petitioning will be iem::,ved or 
rednoed. Together, these reccmnendations zepzesent a strategy for government 
actia1. 

'Ihe rea:amerdations are ozganized into six broad categories: 

o clarify govemmental responsibilities am policies; 
o infonn interests about the J:bysical system; 
o enhance ocmrunicaticns am decision making; 
o declare a position on Type l (flow control) measures; 
o develop non-'l'ype l measures; 
o establish cent~ plans for extreme events. 

1. ~ ~ ARl'Iamm!: 'lHl!:IR POLICIES AND RESl'CHSIBIL1'1. 

tire is a poor awareness of the policies of govenments whicn define these 
matters of ocncem to interests whicn govenments ocnsider ''policy relevant", 
am whicn define am limit measures govemments will undertake am whicn 
allocate decisia1 making authority to different govemmental institutions. 
'Ihe ocnfusia1 about the goals of federal am non-federal govemments 
pezpetuates disagreements anc1 inp!des ,uanagenent. 'Ihe broad a:mpati.bility of 
policy thenes provides a substantial qp::,rbmity for denalstrating that 
govemin;J institutions in the Basin share mmon goals, for i.nproving the 
decisia1 making of individuals, am for developing a greater singleness of 
govenment pnpcse. 
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'1his bi:0ad re-• 1111erlaticn may be elaborated via three sul:rreo 11u1endations: 

1 a. 'Dime be a fcmml fedel.al ~ zespa&e to the zea:miel1datims 
oL this study. 

'Die LJC is eqx:,wered mly to offer advice and U1CX11111Hldations to the 
two federal governments: theze exists no zecipzocal zequirement for 
zespo11se to those re• e111erdations. Historically, zespo11ses fran 
governments have been sp01.acll..:. A zespaise, through sane p.iblic 
fOI\1111, is reo 1111eided to better infonn all players of the issue and 
of the governments I positicn, and to in:::rease the effect of LJC 
activities en p.iblic and private decisicn makers in the Basin. 

1 b. Goveumad.s ze!e a joint stataDent en fedeial. policy goals 
zegazding the 161:er levels issue, irci.milq a 
clarificati.cn of the o.u:zad: .. tatus of~ to levels 
and nows and to private land use. 

'lheie aze 0.IIIWII policy thenes whicn the two federal gcveznments use 
to define both the proolems which gcvemments cxinsider matters of 
cxn:ezn and the aooeptability of measures. However, many interests 
aze not -well infozmed abcut these policies or their inplications. 

Many of the policy thenes of governnents will limit governments 
response to the specific requests for action by interests. Policy 
defines gcvernnent program goals. For the federal gcvemments, 
p:cogzams of infozmation develcpnent and distr:ib.rtion aze intended to 
inpzove interests i.nvestnents in capturID3" lake services. Policies 
seek to zeduoe the ability to shift hazazd costs, to in:::rease 
zesilierx::y, to pzulOt.. eoc:n:nic develcpnent, subject to 
environnental. protecticn constraints, and to assure p.iblic 
involvenent in decisioo makin:J. However, be::ause in practice these 
policies may conflict and because policy is dlan;Jll'l3' over time and 
subject to intezpretation for specific cases, instances where the 
policy thenes aze not sezved by actual pzogzam ddministraticn can be 
cited. 

lllile both fedeial. governments programs strive to acnieve the goals 
stated above, neither CXUltzy has shozeline managenent authority 
(primarily Type 3 measures for managenent of shozeline hazazds ) 
vested at the federal level. Instead the nlll.tiplicity of provincial, 
state and mmicipal governments on both sides have to develcp ard 
administer sucn p:cogzans with federal assistance limited to 
infozmaticn and tectmical advice. In this OC11Plex gc:,vemiJ)1 settin;J 
theze will arise diffezeooes in p:cogzam plil.oeq:hies and J,,Logzam 
administraticn. 

'Die ~ inoonsistency in goals and i,4ogzams cm:>n;J federal and 
non-federal governments confuses the interests, makes adlievenent of 
an agi:wat oo levels issues difficult, and makes administration of 
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shoreline management pLc:gLdllS diffiOJlt for local ~ 
authorities. Govemments failure to camunicate policy themes sm:ve 
to peLpetuate CD1flicts between govemments am interests, 'Ihe 
oatp1tibility of policy goals pLes□ ,t.s a substantial, l::ut pLes:mtiy 
untapped, q:p:>rtunity for enhancin,J ooordinated, system wide 
management of lake levels issues, 'Ibis is true even ac:oeptin,J the 
diffeLe11oes am excepticris to policy wdl do exist. A missin;J 
elenent is a unifyin;J statement for the Great Lakes - st. Iawrenoe 
River system. SUdl a statement, cooperatively derived am awrc,ved, 
wool.d provide a 0.IIIIUl focus un::ler wdl all pL09LdllS or measures 
wool.d be p.irsued. By clarifyin;J the policies am divisicris of 
respatsibility ~ the Basin's governin;J institutioos, it wool.d 
also greatly facilitate plannin;J am decisial makin;J by interests. 

Of partiOJlar note, is that interests perceive that they have 
certain assurances fran govemments regardirq levels am flows am 
rights to use of the Basin's water am related lam resources. As a 
result, interests petition governments to assure oertainty of sudl 
perceived rights. 
For exanple, there are expectaticris for goverranent pLogLa.,s (e.g. 
dredgin;J of haLixxJrs am cun.ect:uq dlannels), rights to levels or 
flows by existin;J regulaticris (e.g. SUperior regulatial am 1958D) 
am rights to use of private prq:,erty. However, there are sane 
misun:lerst.an: aba.It the nature am limitati= of these rights. 
'lb illustrate, the extent of federal dredgin;J oc:mnitments for 
recreatialal am ccmnercial channels is ambiguous, am thus, 
misun:lerstood; the capabilities am qieratialal rules of regulation 
plans are not un:ierstood; rights to private use of lam are expected 
to be "LE!Sp:lltsible", by not shiftin;J costs of a lam use decision to 
the enviL01a11e11t or to general ta>cpayers; am lam use is rarely 
restricted except to infonn interests of risk, to reduce cost 
shiftin;J or to adlieve p.iblic goals of access or enviroranental 
protectial. 

'lhe nature am limitaticris of rights nust be made clear to the 
interests, l::ut in doin,J so the oc:mnitment in principle to cu,u,un 
policy themes should be well artiOJlated. Included in this effort 
should be, at a minim.lln, the tenns am plans for oaipensation for 
losses if regulatocy actions result in nudificatialS to the limits 
al SUperior regulatial, the qieratin;J rules for 1958 D, federal 
tuigetary oc:mnitments to dredgin;J, am the enviroranental ocristraints 
al dredgin;J that may exist. 

Hen::le governments' joint statement of policy goals should include a 
clarificatial of the OJrrent status of rights to levels am flows 
am to private lan:i use. Govemments may Leqll8St the LJC to 
facilitate this effort un::ler OJrrent or new study authority. 
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1 c. Stat&. and Pl:oYinces be IIBde pert of such a joint stat:enent of 
policy goals and 1.esp:usihilities. 

'Ihe effectiveness of a joint statement: will be limited unless non
federal gc,vemments are inclooed. 'lhe Canadian federal government 
is the ooly level whidl can make a bilateral agreement with the U.S. 
federal government. But, in Canada, it is the provinces that have 
legal jurisdiction aver many of the lake and ooastal J.eSOO:rOeS and 
their use. 'Dllls, the canadian federal government cannot :i.nplerrent 
an ag1.eE!llelrt., withart: making a federal/provincial ag1.eement: separate 
fran, and subsequent to, a U.S./Canadian agreement. '!his makes it 
difficult f= the Canadian federal government to initiate bilateral 
policies whidl require action in Canada. While the role of the 
U.S. states in Great lakes levels-i::el.ated issues is significant, 
their stan:lin;J vis-a-vis federal interests has historically been 
poorly defined. 'Ihe states p:r:sontly lack a direct voice in 
negotiation of binational agreements, but have large financial and 
statuto:ry 1espo11sibilities. Explicit specification of state roles 
wruld assist in assessment of l::udgetary needs , provide a benchmark 
for evaluatin;J efforts, and guide the develc:pnent of interstate 
arran;reirents to n-eet expectations embodied in the statement: of 
principles. 

'lhe participation of the states and provinces in a joint statement 
CX111.d be by sane U.S. and Canadian federal/state/provincial 
agreement, or by a U.S. - Canadian federal agreement develqied 
corx:urrently with federal-state and federal-provincial agreements 
(e.g., p:r,esent canada-<lntario ag:reements). Governments may request 
the LJC to facilitate this cooperation un::1er current or new 
reference authority. 

2. ~ IEll9UNE Sl'rX!IFIC INRIMI.T.[Qf NmE AID1l' 'DIE GRFAT !AKES 
BIISlN SYS'lBI .AND IEVEl.OP ~ INRIMI.T.[Qf BASFS. 

Governments ability to manage the lake levels issue depems upon its own 
un::lerstan.lin of the J:hysical, policy and decision making settin;J. If 
info1.mation oo these matters is confused or ambiguous, then interests ability 
to make infOl.llled and respousible decisions is catpranised and the capacity of 
governments to better infom inteJ.ests is limited. 

Sane interests have not anticipated the full r.m;ie of possible water level 
c::han;ies anti associated consequences, are not aware of J:hysical pmcesses 
involved, and are not :r,esilient in 1espo11se to level fluctuations and 
shoreline I'"OCElSSes. As a result of this lack of awareness, misinfo1.mation, 
= mi.sl.iroel.sta, the policy of "infonned and 1espo11sible decision making" 
by interests has not been adlieved unifomly. 

Many, but not all, riparian, and sane cx:mne:rcial, recreational, and nunicipal 
interests ;q:pear to be germinely SUiprised by the fluctuations in levels and 
shoreline pro ses. Mellbers of these interests also expect p:rag:rams of 
governments to assu:r,e :r,esiliency to consequences they bear fran these 

C-144 



fluctuations. F\lrtherm:>re, there is evic:lerx,e that these interests cx:ntinue to 
be misinfozmed abcut the lakes an:i gov,,ument prOJLdllS. '!his is a maj= cause 
Of the petitiatlrq to govenments. 

In ccntrast, interests with large invest:nents, such as power, transportation, 
industrial interests, as 'Well as agen:::ies of federal, provincial an:i state 
govenments, are better infozmed. 1liese interests have made :investnent 
decisions based on this umerstamin,J in order to be resilient to the dlan;JinJ 
physical conditions in the Basin. At times both the levels of information an:i 
resiliency are enhan::ed by government assistance. 1liese interests have not 
petitioned govenments f= DDLe levels regulation. However, because they have 
made :investnents f= the a.irrently expected levels an:i policy regines, 
pre p,saJs to dlan;Je either, (f= exanple to nr:xlify 1958D regulation) may cause 
their oojection. 

Effective issue management requires that governments better umerstaIXi the 
conceptual basis an:i data used in interest decision makinJ. Certain 
information needs are sufficiently awarent; to justify the fol1C1111IDJ sub
recannendations: 

2a. GciveLnDents gain an illprCJll8d urderstarmnJ of the interests, their 
Jcncwledge of i;:nysical pre• es an:i policies, an:i their use of that 
Jcncwledge in their decisions. 

Gavemnent agen:::ies are not 'Well infonned abcut the interests, 
clearly a difficulty in develapinJ effective infonnation prograns. 
Notwit:hstan::l.in;J the efforts of this study, there is limited 
Jcncwledge abcut the nature an:i location of the interests an:i abcut 
how the interests make decisions given their umerstaIXiinJ of 
levels' probabilities, shoreline pwv::esses an:i govenment policies. 

2b. GciveLnDents dellelap illprCJll8d infar:DBtion on the prcbabilistic nature 
of levels an:i storm, an:i relata:i shareline pr c es, an:i hazam 
DIH>IDJ• 

'1here remains a limited ability of govenments to adequately 
describe in probabilistic teI:ms the i;nysical conditions an:i their 
inplications for interests' :investnents in the Basin. Uroerstanding 
the risks of these investnents can not be equally achieved by all 
interests, especially if governments thelllselves do not have the 
basic analytical prooednres, data an:i resultinJ studies to describe 
these risks. 

2c. GciveLnDents should ccntinJwsl.y review the basic state of Jcncwledge 
alxut t.eamical an:i policy matters relata:i to lake level issue 
man=-; ,evt. 

C-145 



3. GIJIIJ!l'IIBl1S l!S'mBlJSH Vl!HICU!S KR, AND CXHnT '10 'DIE tEE OF 
CXJIDIICATICIIS. 

Management of the levels issue is hanpered by governments I incarplete 
kncwledge of the positions of interests and by interests' incarplete kncwledge 
of the Basin's J;bysical and gcvernanoe systems. '!his situation arises, in 
large part, fran institutional i:npedinents to the involvanent of interests in 
issue definiticn and investigaticn, and in decisicn ~- Neither a new 
"super agency'' nor an amen:nnent to the Boun::lal:y waters Treaty are required for 
a cxmnitment to this p;cooess. Altemative displte resoluticn (.AI:R) procedures 
should be used to foster DUtual. leaminJ am:in;J interests and agerx:ies of 
goven-anent. 

'!his broad re:, 1111errlaticn to illprove infonnaticn d5ssm'l"'tiat and 
CXJJ1J1mi.cations requires attenticn to govermental organizaticn, the processes 
for interest involvanent, and the nature of infonnaticn .programs. Eadl of 
these :nutual.ly SURJO~ itms is elaborated en umer the follc:Min;J sub
,reocmnendations: 

3a. Gave:crDents ccnd.der instituticnal :reform to illprove 
intergoverranen cammicaticn and artiailaticn of pol.icy positicn, 
arxl to enhanoe plbl.ic involvement and the infomi.nJ of 
interests. 

'lhe dlall~ to management of the lake levels issue results partly 
fran the CX11plexity of goverranent organization. A large number of 
basin organizations have authority over sane aspect of the levels 
issue. 'lhese are at all levels of goveuaoent and at the regional and 
intemational level. Gcvemments' authorities and responsibilities 
are diffused. 'lhe absence of a clear authority for monitoring and 
managing lake levels issues is a so.irce of recurrent oonflict in 
this issue. In:ieed, the confusion of instituticns creates in sane 
interests min::ls the possibility that there is a conspiracy against 
their 'lilelfare favouring others who "knew hoW' and where decisions are 
made". Nonetheless, a CX11plex institutional setting is the reality 
for the Great Lakes gcvernanoe system. Aey pee lf<lS8d institutional 
response nust acn ilit• date this situaticn. Aey sho~ will not 
be corrected simply by creating a new, cmnipotent agency. 

Institutional :reform is needed, b.1t such reforms should stress i) 
illproved intergoverranen catm.micaticn arxl artirulaticn of joint 
policy positions where ever possible, and ii) innavative p.iblic 
involvement p;ccm::ses to better inform the interests. 'lhe core of 
coordinaticn is catm.micaticn, not authority. Rather than a single 
super agency, there should be foIUIIIS for inter-jurisdictional 
infonnaticn sharing, p;cogxa.u coordination, and develq:ment of basin 
policies. 

Gc\1emments may request an IJC xeview of, and reocmnendations for 
organizational :reforms needed to assure p;cogxam and goal 
coordinaticn and issue management. 
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3b. GcJvm:naants ..tab] :lsb the aut:barity to investigate, design an:i 
initiate a pt• • to iJlll[Oll8 the involw1L of int:e1:esL lEadei...,........,sl""ilp 
ani goveaments in the mmganent of the levels issue (e.g, with the 
JJC un:lar the existing or Jal J:&feca.::e) . 

Gavemments' cxmnibnents to cx:nmmicatioo an:i p.iblic involvement are 
also inpeded l,y =rent llA.)roadles to basin plannin;J. 'lhe =rent 
plannin;J IIIOdel is largely a "fact-fin::lin;J" exercise, whereby 
tedlnical experts define alternatives and evaluate these for 
tedlnical feasibility an:i reliability. 'lhis ai:proach is i:4Ptqttlate 
for clesigni.Jq specific projects but is not well suited for 
addressin;J the broad soq,e of the water levels issue. 

Basin-wide plannin;J needs to utilize an alternative IIIOdel of the 
decisioo prooess, an:i should secure infonnation in accord with the 
needs of that process. A prooess of plannin;J IIIOdeled after the 
alternative disp.rt:e resolutioo (Am) procedure should be used to 
foster nutual leamin;J am:in;J interest groops. For disp.rtes with a 
SU0n3' tedlnical ctimension, AtR uniquely offers the potential for 
groops to d1an;Je their positions based al leamin;J that oocurs 
thrCA.Jgh dialogue with other groops, includin;J govt=uuueut agencies. 
Negotiations foster critical questionin;J of each group's assunptions 
an:i ratialale for their positions, an:i expose inconsistencies or 
inadequacies in their perceptions. As each group learns the merits 
of other groops' positions, they l1llSt reevaluate the adequacies of 
their CMn. ~e this leamin;J prooess doesn't guarantee that 
groops will d1an;Je their positioo, it does offer an q:portunity for 
it to occur. 

Because gc,verrurents, their agencies (Enviroment Canada and the 
Cl>i:ps of ED]ineers), an:i their policies are a basic source of 
misun1erstandin and disagreement, govemments an:i their agencies 
should mt be charged with facilitatin;J this process. Instead, 
gc,verrurents should dlarter the IJC to design an:i initiate an Am
style process, involvin;J representatives of interests and 
governments at all levels. Amemment of the Boon::lary waters Treaty 
of 1909 is mt required for cxmnitment to an AIR-style prooess as a 
first awroach for managin;J disagreements; exi.stin;J provisions of 
the Treaty provide the neoessacy basis for primacy cxmnitment to use 
of such a pro s. 

Jc. GcMmlDents shculd establish a respalSil,le bi-national authority for 
the co-aminat:icn of :infcu:mtia, px:091.cms. 

As noted earlier, an i.np::,rtant. inpedinent to managin;J the water 
levels issue is the distribulioo an:i use of infonnatioo, abruL both 
piysical systems an:i policy. D.Jrin;J periods of nonnalcy, the lake 
levels issue receives little govemmental attentioo an:i governments 
general infonnatioo programs lapse, resultin;J in poorly infm:mad 
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investments by sane interests. '!he information efforts of govennnent 
dur.i.nJ high ani lO!ri water &Xl.Ianes will be m::>re intense. However, 
when major facilities are planned by oertain interests, govennnents 
do work ooq,e.ratively to assure that the best available info:cmation 
is utilized in investJnent decision making. OVerall, however, levels 
studies ani informatia-, pi:o;Jl.ans fluctuate inversely with lake 
levels. 'lhis "iss:ie-attention cycle" prd:>lem results fran 
govennnents failure to dlarge am .. , , • qj:: an institutional entity 
with info:cmation progra!IIIW'l3 ani management :i:esponsibility aver 
time. Instead, a nultiplicity of agencies ani info:cmation saJrCeS 

provide info:cmation which is often awarentJ.y oontradictory or 
misleadin;J (by its sillplification) . 

Not only do governments need to .inprove the information available, 
but there also needs to be attention to what information ani to hoW' 
to cxmmmicate the info:cmation. Different types of info:cmation will 
require different types of c:xmmmication. For exanple, what is the 
best way to have interests cane to umerstani the probal:lilities of 
flood.i.nJ at a particular location? As another exanple, what is the 
best way to have interests mnerstam shoreline processes? 'lhe 
mnmmi.cation strategies for answers to these tl\10 questions may 
differ not only by the type of info:cmation, but also by the 
mnmmi.cation pmpose. oamamicat.i.nJ with a s.i.nJle laniowner may 
require a different strategy f:ran that when infoDlli.n;J interests' 
representatives in an AIR-style process. 

A key .i.nJredient in illprov.i.nJ info:cmation progranmirg is the 
establishment of a bi-national body to co-o:t:dinate the information 
developnent prog:i:ans of the nultiple exist.i.nJ agencies. 

GaVemnents should seek ways to provide financial suwart to such an 
effort. Govemments should dlarge such a body with identify.i.nJ 
info:cmation needs ani enooorag.i.nJ the developnent of that 
information. 'lhis may be aCXX11plished by hav.i.nJ such a body advise 
l:AJdget authorities who IIRlSt allocate fun:ls to exist.i.nJ study 
o:i:ganizations. 

In suwc>rt of the bi-national body, govemments should ask the IJC 
to extend its science adviso:ry board c::au::spl to the role of pass.i.nJ 
j1\Jge1er.t: on matters of~ scientific uncertainty (such as 
erosion pi:coe::ses) in order to achieve a statement of the scientific 
ooosensus on key matters. 

In sui;po:i:t of the bi-national body, govemments should ask the IJC 
to oa,oeive ani maintain a p:ilicy adviso:ry board with a similar 
mission as the science board. A p:ilicy board woold be :i:esponsible 
for mcnitor.i.nJ ani c.x:mpil.i.nJ ani invento:ry of govemments p:ilicy ani 
pi:o;i:i:ans gennane to the lake levels issue. SUch an invento:ry is 
essential to the oantinu:ing pi:ooess of levels issue management, to 
encoorag.i.nJ p:ilicy clarification ani to infoDlli.n;J individual 
decision making. 
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Gavemments sha.lld request that the CX>Onlinatin;J .body initially 
enpiasize certain infonnation develc:p.ent efforts. 'Dlese include: 
probabilistic descriptions of levels and stmm events, shore 
pr, oesses, hazaro mawin;J, neasures explanation, and poi:i.cy 
artia.ll.ation. 

Gavemments sha.lld request that the CX>Ordinatin;J .body review and 
re 11111e-i how pi: :sent infonnation services pi:o,iraus can be iDproved. 
'Bley sha.lld focus on providiJ'g infonnation OCllSistent with the u.s. 
and canadian federal policies. '1he infonnation 111.lSt be oamunicated 
for specific interest groops, not sinply provided as you 'WCUld to 
agencies or other ''hydrolo,iically educated" users or those already 
familiar with the governance system. 

4. ~ MARE c::u!'AR 'mAT Net Tl!FE 1 MF.ASURES ARE EX1RIHi:lH u«J1CEVi 'ID 
IE IMPIDHm;D IN 'DIE KmSEIWILB FUruRE. 

'lhere is a broad and powerful series of c:tstacles to the inplenentation of 
structural. 'WOLks to regulate levels and flows. 'Dlese relate to policy 
SIJR.X)rl, tedlnical nerit, envirormental and socio-~oonanic rationale and the 
decision maJcin;J enviroment for major oant:rol projects. Failure to clearly 
artia.ll.ate this position lies at the core of continued disagreenents and helps 
explain the limited efforts in the design and inplenentation of other 
neasures. 

'lhere is an expectation a11iOn:J sa,e interests that governments might soon 
inplement additional structures to regulate lake levels. 'Ibis view is founi 
a11iOn:J both those who favour such (Type 1) neasures and those who c:ppose them, 
and is a sairce of nuch di.sagreenent and petitionin;J. Yet this expectation 
seems poorly foun::led given the significant c:tstacles to inminent 
inplenentation of further regulatory 'WOrks. 'Dlese c:tstacles include: 

lbnan influence on the Basin hydrolo,iy is limited. Interests who are SULprised 
by dlanges in lake levels are victimized by poor or mis-information rather 
than by the actions of others. '1he response of governments to petitions for 
action are likely to focus on iDprovin;J un:ierstan:lirg of the system rather 
than at:lellptin;J to make the lakes conform to an il1lage of the system held by 
SCl1e interests. 

'1here are tedlnical limits on the feasible extent of regulation and its i.Jrpact 
on the welfare of interests. '1here are restrictions on the ability to oant:rol 
levels without exaggeratin;J flows in other parts of the system. Additionally, 
if levels 111ere controlled, there 'WCUld be limited effect on erosion, primarily 
a dlarge in timin;J b.1t not degree of erosion, and this varies by shoreline. 
Floodin;J levels are often stom driven and levels control will reduce flood 
heights in only limited areas and not at all tines. Operation of a regulation 
plan to achieve levels' goals is diffia.ll.t due to the stochastic nature of 
basin iq:plies and lag tines for system respaise to managenent action. 
caitrols for low water levels may be e11ployed b.1t this may require inportin;J 
water into the Basin and a sairce is uncertain. 
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Initial costs for lake level ocntrol, even crudely estim:te::l, are extremely 
high ani 'lolall.d be further increased by the need for oarpensatory works on the 
st. Lawrence River ani on ccrmecti1l3 dlannels. en the scale sane interests are 
~. the management of the lakes 'lolall.d be aie of the largest p.iblic 
works project umertaken in North America. '!his in a tine when fiscal 
restraint is the theme of policies in both nations, ani tight gavemment 
bJdgets are being allcx:ate::l to other purposes ani away fran water resources 
develcpnent. In:leed, fecleral bJdgets for water project construction have been 
ani remain small in canada, ani have decreased in real dollars since the 
1970 1s in the Unite::l states. 

Gavemments' policies ani the wuent decision environment result in long lead 
times for the :i:nplementation of Type 1 measures. strict ecanu.lc ani 
environmental assessment requirements for projects of this scale can take 
several years. Several policies will in::rease costs ani restrict the 
likelihood of a favorable evaluation. Environmental costs will need to be 
fully mitigate::l. Policy q:p:isition to art:- of- basin diversions, ani 
environmental q:p:isition to into-basin diversions will severely limit the 
design of Type I measures, reducin;J potential benefits ani increasin;J costs 
for oarpensation works in the st. I.awrence River ani in connectin;J dlannels. 
Benefit claims whicn warrant fecleral involvement are limite::l as both nations 
consider shore erosion ocntrol for private lanis to be art:side federal 
responsibility. Recreation benefits may be claille::l., but may not be used to 
assure project ecaianic justification in the Unite::l states. 'Dllls two benefit 
categories whicn might suwcrt Type 1 measures are not cansidere::l relevant by 
gavemments. Federal J::ujget policy in the U.S. ani canada calls for 
substantial recovery of costs fran project beneficiaries. '!his recent policy 
refoz:m in the U.S. has been shown to severely danJ)en non fecleral enthusiasm 
for large water develcpnent projects. 

Benefits arron:1 the interests for lake level regulation are unclear in sane 
cases ani limite::l in others. Power interests might benefit or be haz:me::l, 
depem:ing upon how the measure chan;Jes the reliable flows. Because of the 
scale of the likely c:han;Jes in flows, benefits or costs inp::,sed will be 
m:x1est~ o:mre=ial navigation 'lolall.d not benefit as long as dreclgin;J programs 
1o1ere maintained ani might be haz:me::l if lake highs i.ere car:ped or dlannel flows 
exaggerate::l. Benefits fran save::l dreclgm:J costs for lOW' frequency lOW' water 
events 'lolall.d be small. Benefits for m.micipal, residential, agriall.tural ani 
~ial shoreline interests will be limite::l because of the limite::l 
technical ability to ocntrol levels, the limite::l extent to whicn reduced 
levels will substantially reduce stonn relate::l flood ani erosion damages ani 
the J"AlllleI'CAlS areas of the lakes where flood damages are not realize::l. 
Recreation benefits 'lolall.d seem to be limite::l to avoided damages to boats arrl 
:i:nplications for doclcin3' facilities, but these are m:x1est in extent, only 
ocx:ur sporadically, ani are often a result of the boat qierator's lack of 
recognition of level c:han;Jes, rather than the levels themselves. For national 
ecaianies as a whole, there is little evidence that aggrepte ecaianic grOW'th 
benefits will be fo1.egc:ue if levels are not regulate::l. 

Gavemments wish to reduce oonflict arrl Type 1 measures have the potential for 
instigatin;J protracted disagreements arrl conflict. Within the riparians alone 
there is disagreement (partiall.arly by geograi;ru.c lcx:ation) on the 
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desirability of Type 1 measures. Power an:i many <X'IIIDPJT'!ial an:i irnustrial 
interests are, at best, indifferent to Type 1 measures, while navigation 
interests arpea:r to be og:,osed. Policies of governments pit them in a 
position of beirq party to a conflict if Type I measures are •ion the table". 
Finally, reCXJgniire that envircranental cgxisitian is vigo:raJS. In :recent years 
enviroranental.....,....,.,niinterests have shifted the bu:den of proof f= water projects to 
makm;J J:11.opaiE!Ut.l shoii wiiy they should be wilt, as og:,osed to them sh:Mirq 
wiiy they should oot. 

'1hese f~ denu.st.rate, as have previous studies, that makin;J the case for 
Type 1 measures will be difficult. ctstacles to the inplement:ation of such 
measures are broader than the often speculative mmerical estimates of 
benefit-cost analyses; .in:leed a favoorable benefit cost result -wculd oot 
assure the inplement:ation of Type 1 measures. GaVemments should articulate 
the reasons wiiy there is little likelihood that Type 1 measures will be 
inplemented un:ler current ocn:titions. 'lhis articulation should be part of a 
joint statement fran governments clarifyirq their position on the levels 
issue. Furthenoore, if Type 1 measures are :recognized as unlikely to be 
inplemented in the fOJ:ssooa':1e future, then measures other then Type 1, which 
have little need for :inteJ:na.tianal agreements, can an:i shculd be vigoTOJSly 
plrSU8d in study an:i inplement:ation. 

5. ~ (XH(l'r AFIBJmIME RESaJRa;S ID 'DIE IESIG1f J\ND IJNEIOHIJ;Jfl' OF 
MF.ASORES omm. 'DWi ~ ~-

Given the disp:rq>ort:iooa.te experxlitures on the investigation of Type 1 
measures, other types of measures have been poorly developed an:i face 
inpediments for inplement:ation. With equivalent resources ccmnitted to study 
an:i develc:pnent of these other measures, significant progress could be made in 
developirq oodel. pi:ogLc111S an:i sha:rirq of experiences an:i successes at various 
levels of govemment. 

'lhe experxlitures in levels studies have been stL-omly biased toward the design 
of :regulatocy works while other measures have received little attention. As a 
result, study conclusions are often made which suggest oostacles, in 
particular, to Type 3 an:i Type 4 measures. 'lhis makes their inplement:ation 
difficult, yet the inplement:ation prcblem is :returned to non-federal 
govemments f= solution. 

'lhe review of measures an:i their c:ha:racteristics indicates that few measures 
have significant :inteJ:na.tianal linkages. rake level :regulation, maintenance 
of channel depths, an:i linkages in pc:,,ie:r grid systetS are places 'loile:re 
:inteJ:na.tianal inte:rdepemenoe are m:ist obvious an:i agreements may be 
required. Othe!:wise, individual governments have the authority to inplement 
m:ist other measures. Sane envircranental issues, such as water quality or 
habitat loss, may have :inteJ:na.tional spillovers, althcugh in many cases 
relevant agreements already exist. It is only these instaooes of t:ransba.1maLy 
linkages that there may be :inteJ:na.tional ooncem aver the details of other 
nations• shoreline lan:i use policies. Nonetheless, there may be substantial 
gains f:ran cooperative investigation of other than Type 1 measures, in order 
to gain insight fran the joint experiences of the two nations. 
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If study and dev..lop,eut resouroes, eq.rlvalent to those cxmnitted to Type 1 
measures, were allocated to other measures, then significant pLO:JLe&. owld be 
made in developim model pl.O:JL&ns, and in sharim of experiences and snooesses 
at varicus levels of goven,ment:, (refer, as exanple, to File Document on Type 
4 Measures) . Specific suggestions to facilitate and direct this 
Le.::Uiilelidation include, DJt are not limited to: 

o Based upon an assessment of the benefits and risks to =t 
&M.lop1snt and usim their own policy =iteria, goven,ment:s (federal 
and IDl-federal) shcw.d make case by case decisions on p.iblic 
investnents in, and p.iblic financim of, shore protection works, 
dredgim PIO:JidlllS and other Type 2 measures. 

o Govemments sha.ild revi- and, as awropriate for their own policy 
goals, enhance tedmical and financial assistance programs for 
OCliillllU.ty and in:lividual shore protection works. 'lhere. shcw.d be 
special attention to enhanc:im institutional capability to provide 
financial assistance, thra1gh such mechanisms as revolvim loan funds, 
peihaps initially capitalized with general revenues. 

o Govemments shcw.d revi- and, if awropriate for their own policy 
goals, oonsider tedmical and financial assistance for shoreline 
?JI'Chase programs which result in p.iblic benefits, such as access 
enhancettent, habitat protection, or hazard reduction. 

o Resilien::y of interests can be enhanced via insurance and disaster aid 
programs. However, such PLO:JLdllS need to be designed with care to 
ensure Lespol sible decision making and to avoid cost shiftim. To this 
en:l, insurance 1JIO:JLdllS sho.lld be actuarially sam::l and aid programs 
shoold be available only in instances where interests' investllent 
decision were made in a manner deemed infoLlled and iesponsible, in 
aoooid with govenments' policy. Design of disaster aid and insurance 
programs to neat these =iteria shcw.d be a priority area of future 
study. 

o Govemments shcw.d revi- and, if awropriate for their policy goals, 
p=te strategies for disclosure of risks. '1he govemttents can assist 
by better definim hazards in pi:ooability tenns and by clarifyim the 
ocnsequences of shore processes and stoI111 events versus levels. 
Effective disclosure of risks will also involve infoI111ation generation 
and d;sserh:,,,tion, inclu::ling to and by !Dl-federal authorities. 

o Govemments shcw.d work with illplementim authorities to develop policy 
goals and program design for shoreline management. SUch programs may 
take quite different forms. For exanple, in cases 'Where no p.iblic 
value is threatened, the pi:O:Jiam may focus en info=im (e.g. via 
denotation of flood or erosion likelihoods) rather than prchibition. 
In other cases, peihaps 'Where policy warnmts envirormental protection 
or p.ibic access, iegulaticn of shore use with cx:rrpensaticn may by 
awropriate. In other cases, such as preventim encroad'nnent in 
connectin} channels, CClltrols may be awropriate without cx:rrpensation. 
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6. CDl7l!HH!NlS l!S'l2'BLYSll--<XHr.IllalClr....,. PlNtS RR .r:ltlid!Ns EVEtrIS. 

0:nlitions nay arise to proopl gcvenments to charge the wide ~:cespoi~.-. -is-ibilities 
they accept and to deviate fran policy "g:coum rules" because of larger sociai 
~- It is now known that cxnlitions, such as levels higher or lower 
than known extremes, are possible. Hence, the:ce is no need to wait until such 
events ocx::ur before givin;J oa,sideration to either the nature and magnitude of 
an event neo sa::y to proopl charges in the rules or the courses of action 
gcvenments will follow given the oocurreooe of such an event. 

sane interests (such as power or navigation) are "satisfied" that they have 
made prudent and well info:cmed investments. '1bese interests, even when well 
info:cmed, may make investments which urmr extremes are acknowledged to result 
in basin wide adverse~ for t-hernselves, for cusLcmers, for the 
taxpayers and/or for the envirooment. Often these decisions are based upon 
investmenL incentives in govemments• policies and the concurrence of 
gove:cnnents' agencies which :regulate invesbtenl (e.g. U.S. power) or make 
investmenLs (e,g. Canadian power) . GoVemnents may not have adequately 
oa,sidered the 1~ adverse consequences or awrcpriate respaise to ve:cy low 
prooability extremes. 

Gove:cnttenLs need to ad::lress the strategies and prooedu:ces they will enploy 
today to deal with fub.n:e uncertainties, both those which can be reasonably 
anticipated and those which will be truly "sw:prise". 

Gove:cnttenLs should review the position of SC11e interests to detennine whether 
the interests• acceptance of the status quo (aooeplable risk) will result in 
costs which will be unaooeplable to governments. At the sane tine, the:ce is a 
need to clarify the intentions and limitations of govemnent actions to 
pennit ciost shiflin;J as a matter of p.iblic policy. In the inte:cest of 
exe=isin;i their :responsibilities for maintaining prospects for eoouanic 
gn:Mt:h and the gene:cal welfare, governments should: 

o Develop a process for joint ~ pl.ann:in;J for high and low water 
short tenn, incltnin;J deman:i managenent re: power, transport, etc. 
Goverrlnents should en::lorse recx:amermtions 2 and 5 in the Interim 
Report fran this Sb.ny. 

o Develop an o:cganizatiaial process and decision rules for joint 
c:xntm;Jency plaJ'llllDJ for lonJ teDn shifts in the neteorological related 
h}>drological shifts i:ecognizin;J that high or low levels may ocx::ur. 

o GaVerntenL should grant the LJC a "standing'' or "open" refei:ence to 
provide for on-goin;J, la,g-tenn anticipatoi:y and oontiugeucy plcll'llllD] 
related to lake level issues. 'Die LJC is the regiaial institution best 
suited, strucLural.ly and politically, to urmrtake such plaJ'llllDJ. A 
pm;ju,.,., :report in the plcll'llllD] process should be prepared periodically 
by ai;:p.:opriate boai:ds or oamrl.ttee, in addition to the develc:p.eul \Jf 
plcll'llllD] cloaments thensel ves. Of oan:se, these plcll'llllD] furci:i.ons 
should oatplEllellt and be coordinated with those of other agencies. 
'1his flexibility is essential if gavernnents are to E!lit>raoe proactive, 
anticipatoi:y, and continlency plaJ'llllDJ. 
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APPl'H>ICES 



JtJ:i&CLX 1 

RIPARDINSIRYEY 

SURVEY ASSESSMENl' OF RIPARIAN SENSlTIVITIES 'IO WATER lEVEL 
FIIJC1t1ATICHS. 

fuRHM: 

'lb =sscss the sensitivitiy of riparians to fluctuating water levels. 
Identificatioo of the riparian interest and its sub-classes. 'lb relate 
dlaracteristics of the shoreline and shore p..,,...,.,.scs to the interest. 'lb 
detennine how the riparians ai:e inpacted by fluctuatians and how theY peroeive 
these fluctuatians. 'lb detennine the perceptians of the interest class to 
selected measures. 'lb explain the variatians in perceptions, responses and 
sensitivities with respect to the dlaracteristics of the pec.ple, the prq>crt.y 
and the shoreline. 'lb irp.it socio--«XXIClllic data into the Geogra}:hic 
Infonnatioo System (GIS) • 

Rfi[f!YNfQYNRQl: 

'lhere is a need for a better un:ieJ:standin: of interests, their view of the 
problem, and their expectations of goverrnrnts. 'lhe inforamtion 'Which could 
be gained fl:an such a survey WCQ].d SCJ:Ve to extern -work begun in FGJ and, in 
so doin;J, enhance the pzospects for managin;J the issue. 'lhe very act of a 
survey, 'Which provides riparians with an CH)Ortunity for irp.it, is itself part 
of the management or resolution. 

«RMWl"J.viSll«;RK <IIIKHHJB: 

'lhe survey shoold attenpt to gain a greater umerstan:tin;J of who and were the 
riparians ai:e, their positions regardin;J fluctuations and measures to address 
them, and why it is that theY hold these views. 'lhe survey WCQ].d docl.Dnrnt 
variations in the nature of riparian land and water use, in their 
sensitiviteis to levels, and in their positions acxx>rdin;J to thier location 
within the Basin. 

1. S'lUDY AREA: 

'lhe study area is the Canadian side of the GJ:eat lakes st. I.awrencr Basin, (a 
similar survey will be ocnruc:ted on the U.S. side). 

When the Basin-wide prcpcrties list has bccn assenb1 ed for the Canadian 
portioo of the Basin the survey will be ocnruc:ted on a stratified raman 
sanple of the full pcp.11.ation of Canadian shore prq>crt.y owners. '1his sanple 
will be stratified by lake, calll?ctin;J dlanncl, and st. I.awrencr River and by 
shorelinP segment. 'lhe llUldJer of shoreline segments sanpled will be 
ocntirgent on fume available. 'lhe U.S. will be usin;J similar questionnaire to 
survey the American shorelines. 'lhe U.S. and Canadian surveys shoold produce 
ocnpatible results thrwghoot the entire Basin. 
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2. S1'MPLDG: 

'lhe sanple will be stratified by lake, CX:.Dl&.,tirg channels, arxi the st. 
Iawrence River. Within this division the sauple will be divided into 
shoreline seg11e11ts. Fran eadl shoreline seguei1t a :raman sanple will be 
drawn. 

For a sanple to be :raman it llllSt be statistically significant. 
'lhe size of the sanple required does not increase p~rtianately with 
increases in the size of the pop.llatian to be surveyed. 'lhe rrumber of 
interviews will, therefore, be disprqx,rtianate between the various segnents 
beiig surveyed arxi will be cantin;Jent an the size of the pop.llatian within the 
particular AegiiPJ.+-, cticsen. 

For most segnents of the basin - do not J'lCJii have a reliable pop.llatian list. 
A census of properties alon;J the shoreline is presently un:lel:way whidl. will 
create a pcpUatian list fran whidl. to draw the sanple. Our best guess would 
be that when the entire basin is CXlllSidered an average of 300 interviews per 
shorelirv> seguPJ,t would be required (this is likely an overestimate). If 1"'e 

estimate awraximately SO seguei1ts f= the entire stretch of shoreline then 1"'e 
coold estimate 15,000 interviews as a maxinum. 

3. S'lRJCllJRE OF ~CNS: 

'lhe fo:cmat of the questionnaire arxi the style of questions will be decided on 
the basis of their effectiveness for meetirg the goals of the survey. 'lhe 
questionnaire will be prepared by Envirannent Canada (the similar 
questionnaire will be used in a survey beilg un:iertaken an the u. s. side. ) 

4. INFCHVa'IOO: 

'lhe type of info:cmatian desired in the questionnaire is as follcr.,s: (NOI'E: 
not all of the follCMin;J will be covered arxi the questions might not be in 
this order an the actual questionnaire) . 

A: OlARACl'ERISTIC:S OF PROPERIY 

Gra.lp A identifies specific c:haracteristics of the interest arxi allcr.,s 
determination of ~ical sensitivities. 

-piysical location an lake o:,;_ cx:.u1&.,tirg channel 
-len;ith of lake frCXltage & depth of prqierty 
-structures & their distance fran water 
-structure size & type 
-type of shoreline (ie: bluff, bead!., etc.) 
-estimate of prq:,erty value - a ~ 
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B: CJlllRACI'ERISTCS OF CXX1lPANl'S/ocaJPANCT 

Groop B profiles the interest helpiig theiel:!y to relate these attributes to 
their peroeptions. 

-age 
-educaticn 
~te iixxlne ran;ie 
-•xx:upat-icn 
-# of occupants & age 
--affiliations 
-lergt:h of occ:uparx:y 

C: PERCEPl'ICNS OF FIIJCruATICNS 

Groop c gives indications of interests' inte%pretations of fluctuations en the 
Great Lakes. 

-perceived problems of fluctuations 
-perceived causes of fluctuations 
-perceived ran;ie of fluctuations 
-perceived future levels 

D: EXPERIENCES 

Groop D indicates how historic levels are remenbered arxi peroeived. Also 
identifies sensitivities to highs, lows, & stonns. 

-history of experience with levels 
ie:Jnel1K)ry of ran;ie of levels 
-.illpacts of erosion 
-.illpacts of floodin;J 
-.illpacts of stonns 

E: ~ R&SFCNS&S/ADAPrATICNS 

Groop E highlights peroeived options in dealing with fluctuations arxi i"Y1exes 
the attadlment of the interest to their prq:,ert:y. 

-shore protecticn 
-shore management 
-political Iespcrise 
-infonnaticn & educaticn respoose 
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F: PERCEPrlOOS OF GOll'ERNMENl' RESR:HlES 

Grcq> F investigates the interests• perception of past government 
initiatives, possible government alternatives and locus of gc,11...:~u-, ... ~it 
responsibility f= dealin;J with fluctuatiais. 

-awareness of governments actiais 
-perception of desired solution 
-perception of respousibility & jurisdiction 
-wo shculd pay 

G: ~ IMPACl'S OF MFASlJRES & Willin;p,ess 'lb S\JR)Ort 

Grcq> G specifies interests kn:Jwl~ of measures: what they perceive the 
probable iitpacts of measures to be and their willirgness to suwart an::J/or 
inplement measures. 

-awareness of :ran;ie of measures 
-stroctural regulation ie: 50N 
-land-use regulation ie: zonin;J 
--willirgness to pay 
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APHJIDIX2 

GUESARlCOFT&E 

Agzwlk.: Joint statements aJOC1DJ two or m::>re gc,vennnental units on 
(i) goals an:i pRPOSE!S which shwld guide basin decision-makin;J, (ii) 
p...,..,..,.,ses of decision-making an:i (iii) authorities of governments to act . 
.llgLee1,enl:. are an attenpt to i:emedy a shared problem, an:i they serve to define 
the 1:Jo.Jmaries an:i cx:mstraints on choice of measures. 

Al.temative Dispute Resol.uti.cn (AIR) : A process aimed at reac:hin;J a consensus 
agreement in order to em a disp.lte or reduce conflict aJOC1DJ interest groups 
that have sane stake in an:i can influence the aJtoaoe of decisions or actions 
related to the water level issue. 'lhe distinguishing characteristics of AIR 
are that 1) interest groups are actively included in develc:pin;J an:i assess~~ 
altematives an:i makin;J tradeoffs between alternatives, an:i 2) issues are 
decided on their merits rather than on the interests access to the decision 
makin;J process. Policy dialogues an:i negotiation are types of AIR processes. 

Associated Cllsts: Costs incurred as a result of iltplementin;J a measure. 
'lhere are two types of assoicated costs. (1) cash costs are expen;titures 
required of an interest in order to take advantage of a measure. (2) 
OE:Porb.mity costs are a change in the welfare of an interest as a result of a 
neasu:ce. 

Aut:hari.ty: 'lhe right to enforce laws an:i regulations or to CLeate policy. 

Basin (Great lakes - st. I.awrenoe River) : 'lhe surface area c:ontxibut:in;J runoff 
to all of the Great lakes an:i the st lawrenoe River clcwnstream to Trois 
Riviere, Quebec. 

Cl.i.JBte: 'lhe S1.D11 total of meteorological pienanena CNer a period of time 
which oanbine to characterize the average an:i extLeme condition of the 
at:m:JsJ;ilere at any place on the earth's surface. 

Ocnlecti:ng Oiannel.s: A natural or artificial wateLway of perceptible extent, 
which either periodically or continuously contains movin;J water, or which 
foLmS a oonnectin:, link between two bodies of water. 'lhe Detroit River, lake 
st. Clair an:i the st. Clair River CCl!prise the oonnectin;J dlannel between lake 
Huron an:i lake Erie. Bebieen lake SUperior an:i lake Huron, the connecting 
dlannel is the st. Mai:ys River. 

o.a1Ltul. Wm:ks: H;ytlraulic structures (dlannel iltprovements, locks, 
powemouses, or dams) b.lilt to control outflows an:i levels of a lake or lake 
system. 

Di.versiais: A transfer of water either into the Great lakes wateLShed fran an 
adjacent wateLShed, or vice versa, or fran the watershed of one of the Great 
lakes into that of another. 
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Dilre: A wall or earth mcund built aroun:i a low lying area to prevent 
flooding. 

Dcainage Basin: 'lhe area that oontribrt:.es runoff to a stream, river, or lake. 

Envircnnent: Air, lan::l or water; plant an::l animal life including nan; an::l the 
social, eoananic, cultural, plySical, biolcgical an::l other cxnlitions that may 
act on an organism or OClllll.l!lity to influence its develcpnent or existence. 

Erosi.cn: 'lhe ,-earing away of the shoreline an::l lake or river bed by the 
action of waves an::l currents, an::l other natural processes. 

Evaluati.cn: 'lhe awlication of data, analytical pro:ielun>S an::l assessment 
related to criteria to establish a judgment on the relative merit of a 
measure, policy or institution. Evaluation is a process which can be 
conducted both within foi:mal studies an::l by separate interests, although 
different data, procedures an::l criteria may be enployed in the evaluation by 
different interests. 

Flooding: 'lhe i.nurnation of low lying areas by water. 

Fl.ucbJati.on: A period of rise an::l succeeding period of decline of water 
level. Fluctuations oocur seasonally with higher levels in late spring to 
mid-smtmer an::l lower levels in winter. Fluctuations oocur over the years due 
to precipitation an::l climatic variability. As well, fluctuations can oocur on 
a short-term basis due to the effects of pericxtic events such as stonns, 
surges, ice jams, etc. 

GalleJ:Tlance Systen: 'lhe CC11Plex, dynamic m:isaic of goverrnnental an::l non
goverrnnental entities having sane authority to manage, or the ability to 
influence the management of, Basin resauroes. 

GraJp Depth Interviews (GDI's): A tool borrowed fran marketing to gather 
peroeptual data fran a small group of representatives of local interests an::l 
goverrnnents on the following: the problems caused by different lake levels; 
the q:p:,rtunities presented by different Measures; the factors involved in 
decision making about adcpting Measures; an::l the consequences of Measures. 
It shcw.d be noted the GDI's reflect accurately the perceptions of the 
atterxlees but do not '160eSsarily reflect the perceptions of all individuals 
within an interest. 

Inplementability: 'lhe ability to p.rt into effect a measure considering 
factors of en;iineering, eoo11anic, envil:ornnental, social, political an::l 
institutional feasibility. 

Inplementing Authority: Aey goverrnnental agency at any level having 
apprcpriate authority to authorize an::l execute the inplementation of any 
particular action an::l the jurisdiction to enforce an action. 
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Dlpl.E!IIE!lltinJ <l:lsts: 'lllere are three oosts that governments 111.lSt assume when 
inplementing any action. (1) the initial capital cost of inplementation, (2) 
oosts associated with operation an:l maintenance of an action, an:l (3) any 
cx:mpmsatory oosts. 

rnstit:uticn: An organization of goverrunental units which have the authority 
an:l ability to facilitate am,lor make decisions affecting the water levels 
issue. 

Interests: Mrf identifiable group, includin;J specialized missioo agencies of 
gavemments which (1) perceive that their oonstituents,llllembers welfare is 
influenced by lake level fluctuation or policies an:l measures to address lake 
level fluctuation, an:l which (2) are willing an:l able to enter the decision 
maki.n;J p:tocess to protect the welfare of their oonstituents/mentiers (See 
Section 3 for definitions of in:lividual interest classes) . 

Intemational. Joint Omniss"i.cn (LJC): A binational o:mnission created umer 
authority of the 1909 Boun:lary water Treaty. 'Ihe LJC has three primary 
functions: 1) quasi-judicial, with responsibility for approving applications 
to affect natural flows or levels of boun:lary waters; 2) investigation of 
matters at the request of the two governments, with the limitation that 
resulting reoct11111eOOations are not bin::ling on the goverrunents, an:l can be 
m:xlified or ignored; 3) sw:veillance/ooordination, through monitoring or 
ooordinating the inplementation of reoc:mnemations, at the request of the 
governments. 

Investment: Mrf experrliture (e.g. financial, time) made by an interest to 
capture benefits. '.Ihe invesboont decision reflects available infonnation an:l 
urrlerstan:lin: about the system, goverrunent responsibilities an:l risks. 

Jurisdiction: 'Ihe extent or territory over which authority may be legally 
exercised. 

lake Service: uses of the lakes an:l the associated resources represent 
services which are E!l!Ployed by the. interest. 'Ihese services include habitat 
for fish an:l wildlife papllations, a medium for transportation, a good for 
human COl'lSUllption, a ooolant, a oonsumable product for in::lustrial an:l 
~ial purposes, a medium for receiving wastes, a source of power, an:l 
services associated with shoreline locatioo an:l acness. an:l with aesthetic an:l 
recreational activities. 

la::ation Benefit: Fositive effect on the welfare of an interest derived fran 
shore locatioo an:l water level situation. 

la::ation OJst: Negative effect on the 'lllel.fare of an interest derived fran 
shore location an:l water level situation. 

Mcan:o:e: 'JlJrf action, initiated by a level(s) of goverrunent to address the 
issue of lake level fluctuations, includin;J the decisioo to do nothing. 
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Negoti.aticn: 'lhe process of seekiig aco ..... dation am aep.eenent on measures 
am policies anr:>nJ two or more interests or agencies having initially 
CC81flicting positions by a ''voluntazy" or "non-legal" awroach. 'lhis is often 
considered a part of an MR process. 

~ Plan: A list of prooedures to be followed in making changes to the 
lake levels or their outflows for a specific purpose or to achieve certain 
objectives. Operation of regulato:cy facilities on the Great I..akes are carried 
out by their owners am operators umer the ~ision of the IJC am in 
aoco:cdance with Plan 1977 (Lake SUperior) am Plan 1958D (Lake Ontario). 

l'l:ilicy: 'lhe position adopted by a gov .. rnuent on an issue which is expected to 
structure am guide the decision making process. 

Rlsiticn of Int:erests: 'lhe perceptions, beliefs am preferences of interests 
regarding fluctuating water levels, inplicatians of those levels, arrl 
aooeptability of a measure or policy to an interest. Positions may be 
directly stated or may be inferred from supporting or opposing activities 
taken by the interest in the decision making process. 

Pmcli.ctability: 'lhe ability to foretell an event on the basis of obseJ:vation, 
experience, or scientific reason. 

Prcbability: 'lhe ratio of the number of outoanes of a given event to the 
total number of all possible outoanes; the chanoe that a given event will 
occur. 

legulaticn: Artificial changes to the lake levels or their outflows for 
specific purpose or to achieve certain objectives. 

Riparians: Fersons residin:J on the banks of a body of water (see Interests, 
Residential Property OWner, Section 3) . 

stakeholder: An individual, groop, or institution with an interest or 
oancezn, either econanic, societal or envirorunental, that is affected by 
fluctuating water levels or by measures proposed to respon:i to fluctuating 
water levels within the Great I..akes-St. Iawrence River Basin. 
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.APPINIJlX ... 

™ C, ]HRRlln'B:lf 

Sane of this Report is based on information oontaine:i in Annexes an:1 file 
documents ocnpleted durin;J the oc:w:se of the study. Annexes are available 
through the LJC, while file documents are available fran imividual authors. 

Information on the J;hysical Settil'g (Section 2) is based on the f.i.mi.n;ls of 
FUnctional Groups 1 an:1 2. ~ groups annexes are as follows: 

International Joint o:mnissi.on, 198.9. Past an:1 Future water I.evel 
Fluctuations. Annex A. Report to the International Joint camnission 
prepared by FUnctional Gralp 1, April 1989. 

International Joint o:mnissi.on, 1989. Environmental Features, P.rooesses an:1 
Inpacts: An F.oosystem Perspective on the Great lakes - st. Iawrence 
River System. Annex B. Report to the International Joint camnission 
prepared by FUnctional Gralp 2, April 1989. 

'lhe foll~ sources di SOJSS in more detail measures governments may 
implement to deal with the fluctuatirq Wctter levels issue: 

International Joint o:mnissi.on, 1989. Potential Actions to Deal with the 
.Adverse 0onsequences of Fluctuatirq water levels. Annex F. Report to 
the International Joint o:mni ssit)ll prepared by the Sub-Groop on Measures 
(Karsten, J., stewart, C., Shoots, W. an:1 Yee, P.), March 1989. 

International Joint o:mnission, 1989. Type rv Measures. File Document. 
Prepared for FUnctional Gralp 3 by the Measures Work Gralp (Hartmann, 
H.C., Karsten, J. an:1 Shoots, W.), Septeni:ler, 1988. 

For an elaboi:ation of government m:ganizations an:1 the AIR process (Section 9) 
readers can refer to the foll~ file documents: 

Reducing Great lakes I.evels 0:>nflicts via Alternative Dist:me Resolution by 
H.C. Hartmann. 

Institutions for Great lakes Decision Making: An Assessrnert by H.C. Hartmann 
an:1 M.J. Da'lahue. 

A major oojective of this iepcnt WclS to identify interests' positions in light 
of govenmant policies. !l.lCh of Section 7 is based on infoxmation oontaine:i 
in 9 file documents available at Environnent canada in 8.lrl~, ontario an:1 
at the U.S. AL1lly CoLp District Offices in 9.lffalo, Chicago an:1 Detroit. 'lhe 
file documents provide an asscs;m,ent of the positions an:1 sensitivities of 
eadl interest class to fluctuating lake levels an:1 measures. F.adl doonent: 
includes: 
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1) a description of the interest class, and the significance of the 
interest to the region 

2) a,, essoosmer+- of the sensitivity of the interest to fluctuatin; water 
levels 

3) a disatssion of the illpacts of selected measures on interests 

and 4) a sunmary of the needs f= and methods of asi;:oos~rq illpacts. 

'!he file documents v,iere written and oarpiled by work Groups (\Q;) of 
F\Drtional Gro.ip 3 oonsistin; of at least one canadian and one U.S. technical 
specialist. 'Ihe w:;s oarpiled information f= documents through a review of 
relevant literature and through contacts with varic:us representatives of their 
interest class. A point was made to contact interests in order that their 
positions regardirq fluctuatin; lake levels and measures could be articulated. 
'!his exercise was un:lertaken in varyin; Jegr: es. Nevertheless, all w:;s made 
sane attenpts at contactin; interests to acquire information pertainin; to 
their positions. '!his information fran interests was collected in a number of 
ways. Sane work groups directly involved interest representatives in their 
groups. 'Ihe Riparian w:;, for exanple, involved Sharon Hazen, the president of 
the canadian coalition f= Great lakes Regulation. Ms. Hazen was given the 
ewortunity to review and cx:mnent on the =rk of the Riparian w:; and played 
and active role in providirq information. 'lhe Electric Power w:; also included 
rrembers of the interoot. 'Ibey invited representativoo of the p:,wer entities, 
such as Ontario Hydro, Q.1ebec Hydro, and the New York Power authority to sit 
on their w:; and provide i.rp.Jt. 

other w:;s contacted interest directly, through telepione interviews, or by 
serxlirq out questionnairM. 'Ihe transportation interest group, for exanple, 
hired a contractor to interview the majority of representatives of their 
interest class in both the u.s. and Canada to include i.rp.Jt fran shiwin; 
carpanies, docks, vessel owners and port authorities. Likewise, the 
environmental. w:; had a contractor help interview representativoo of their 
interest. Representativoo of <Ner 100 environmental interest groups in the 
Great lakes Basin and elsewnere v.1ere interviewed. 

Another major method by which w:;s acquired information fran interests, was 
through a process kncMl as Gro.ip Depth Interviews (GDI). Fran July 17th to 
July 22n:i, 1988, twenty-two GDis v,iere held in six locations aroon:i the Great 
lakes Basin. 'Ihese GDis v,iere run by one of two contracted facilitators. '!he 
interviews, havin; generally 8 - 10 people participatin;, ran 2 hours in 
lerqth. 'Ihe first hour was dedicated to determinirq the types of prct>lems and 
illpacts the interest experierx:ed in the past due to fluctuatin; water levels. 
'!he second hour was spent looking at possible government actions = measures 
to deal with those illpacts. Foor 1'.'0rk groups took part in this exercise. 
'Ibey included, oc:mneroial/in:iustrial, riparian, recreation, and government 
interests, as 'Nell as two native people representatives. For a detailed 
review of these interviews refer to Walsh and Weidman, 1988. 

As evident fran the above disa1ssion, the cq:proach used by each 1NOrk group 
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As evident frail the above diso1ssi.m, the iq:proach used by each work group 
varies slightly. '1he following sub seotions prc,vide a more detailed 
descriptim of the ~ adqlted by each IG. 

Work Group #3 - TrareP qtatiCI) Interests by Midlael. Palone (U.S. Anny Cotp of 
Erqineers, Buffalo District); Tan M.1ir (Water Plarmil'q and Management 
Branch, Envltament Cclnada, aJrlingta,, Ontario); and Jdm o. ~ 
(Transportatim 0:lnsUJ.tant, Cleveland, atlo) . 

D.Jrirq the Ehase 1 study, the transportatim work group identified the 
cx.upouents of the interest class, user dlaracteristics, effects of fluctuatirq 
water levels a, eac::n mtl,)OC.ent and areas for fubJxe investigatim. 

catponents of the interest class were identified based upon the functimal 
inter-relationships d:lseJ:ved beb.een and mllOn1 the individual elements within 
the transportation sector. In additim, a literature search was initiated 
early in the Ehase 1 study. 

'1he classification system used in this study is shown below: 

* vessel operators 
* docks and teJ:minal q:,erators 
* port authorities and associations 
* shipyards 
* railroads 

Each group was asked to describe its use of the lakes and how fluctuations in 
levels 1!10Uld affect their existirq operations. Specific considerations on the 
followirq tq>ics were explicitly requested. 

1. What are the effects of fluctuatirq water levels 
2. How have they adapted or resp:nied to historical 

highs and lows 
3. What were their peroeptions of measures 
4. Arrj other relevant q:,inions a, our study 

'!heir assessment of types of measures was also solicited. Infonnation 
collected durirq the period July 1988 to Octd::>er 1988 was used primarily to 
describe the sensitivity of the interest class to water level c::ban;Jes. In 
general, more oon::iems were expr; sed in terms of extreme low water ooniltions 
than for extreme high water levels. Fleet efficiency, increased dredgirq 
needs and subsequent containment of dredged materials, were associated with 
low levels. storm damages and wave attack plus the increased potential for 
irrlucecl damages caused by ship wakes were identified as potential problens for 
high water ooniltions. 

In ~ of these early efforts of IG3, a contract was awarded to a Great 
lakes transportatim consultant familiar with all the major corporations 
within the Great lakes. A list of target finns was initially prc,vided to this 
person, tut over the course of the study, the list was 51.Wlemented and 
revised. 'lhis consultant made cootact with 61 corporations and more than 75 
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in::lividuals participated in the prd:>lem identification process. Intezview 
documents were prepared after each contact was made. 

'lhe distrillution of field interviews were as follow: 

Interest SUb-Class 

Vessel operators 
Dock Tenninals 
Railroads 
Port Associations 
Ship yards 

'lOI'AL 

NUmber 

16 
25 
5 

12 
3 

61 

'lhe topical ootline of disoissioo itens and field ocntacts made are provided 
in ~ l of the Transportation Interest Workin;J Paper. 

Very little detailed infonnation on impacts of measures was obtained. 
Detailed i.nplct assessments by each transportati01, cx:a11(..<J11ent for each type of 
measure would require a level of study \obi.ch was considered to be ootside the 
scope of the Riase l study. 

A review of the literature in::licated an extensive aioc,.mt of past research on 
transportation and marketin;J issues had been cx:anpleted for Great lakes 
maritillle interests. However, water level fluctuations were not explicitly 
considered in these prior studies as a variable. F\Jrther study of the impacts 
of water levels on traffic volumes, ship movement and other financial 
parameters should be cx:atpleted before an evaluation of measures can be made. 

'lhe work groop attenpted to maintain close contact with the interest class by 
personal contacts, atten:lance at a regional grain export conference in 'lhun:ler 
Bay, ont. and ncnitorin;J trade p.lblications and journals \obi.ch profiled the 
Great lakes maritime cx:amunity. Many references were fcmn to the ~in;J 
nature of water levels over the period 1988 to 1989. 

Financial estimates of loss were p.lblished for in::lividual fleet operators on 
major trade routes. However, all of these inpacts were related to the largest 
sizes of ships operatin;J on the lakes or referenced to the recent high water 
levels of 1986 to 1987. 'Iherefore, these dlan;Jes included "losses" as 
measured against tenp:>rarily high water levels. l\s such, these annual losses 
may not be true ( or sustained) annual losses due to the tenp:>razy nature of 
the previous high levels. statanents sllllilar to these may be read by the 
general p.lblic as evidence of severe or sustained eco11anic losses. 

Work GroJp #4 ChmlAn;;i.al an:i IJ:rll!§!:ria] Interests by <l'lristian J. stewart 
(Erwil.ament Canada, Cornwall, ontario) and Bob Kin;J (U.S. Anrrj Corps of 
Erqineers, Detroit District). 

One of the first priorities of l'l.4 was to conduct an in depth review of the 
literature to search for infonnaticn. 'lhe literature review did not limit 
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it's focus to Great Lakes related studies. Many cnp,rUla'IS and analogies 
were drawn fran literature dealin;i in other areas, sudl as ocean shorelines, 
or small inland lake shorelines (eg. inpacts of hurrlcaiws; US coastal Zone 
Management Pl.ogi:ans, resm:voir studies, etc.). 

Oamunication with representatives who have expertise in the area of concem 
was a key factor in acxx,,pl \Shin;J the requirements of ~. 'lhese contacts 
were broken down into two distinct groops. 'lhe first group, or Type A 
contacts, were those pecple who cculd provide infomation a, previ0US studies 
of a similar nature (eg, acadeni'""J), or who cculd provide an inventozy of 
interest classes. In other 'Wt>Xds, they fOJ:llled part of the literature :review 
process. 'lhe seccu::1 group, or Type B contacts, were ocnprised of 
representatives of the actual CCIIIIIPJ:Y'!ial and iniustrial. interest classes. 'lhe 
peq>le who were contacted, and who were Type B contacts, were drawn fran 
prepared invent:oey lists, fran previous contacts who stated they were 
oaicemed aba1t the prd:>lem, and fran Type A contacts, dependin;J on their 
knowledge and ~ of interest in the study. 

In contactirg Type A contacts, telepicne contact and persa,al visitation was 
the easiest and most straightfcxward method. For the Type B contacts, two 
means of data oollectim were used. First, a telepicne questionnaire was used 
to elicit infomation fran the various ccmnercial and in:lustrial interest 
graips. Please note that every CCIIIIIPJ:Y'!i.al and in:lustrial prcperty on the 
Great lakes shoreline was not contacted. Rather aba1t 20 representatives of 
the interest class were contacted. FUrthenoore, no statistical analysis of 
the questionnaire was W'ldertaken. It shcw.d be noted hcMever, that telepicne 
contact of sane type had to be established and the questionnaire awroac:h was 
sillply an organized way of gatherin;i this data. 

'lhe seoorxl method of data oollection was throogh the use of group depth 
i.ntmviews (see walsh and Wiedman, 1988). 'lhese sessions were held in various 
locations arooni the Great Lakes and added a great deal of insight into the 
prd:>lems that have been experienced by ccmnercial and in:lustrial interests. 
Infomation fran those meetin;Js has been inclu:led in this draft, and 
transcripts of the cx:,nmen::ial and in:lustrial meetin;Js are available fran the 
authors. 

One of the main tasks required fran ~ was the identification of the inpacts 
of the various measures on the interest classes. As such, it was possible to 
provide initially, sane infomation on the nature of the inpacts (i.e. what 
particular aspect of the interest is goin;i to be affected) . Aspects inclu:led 
water SUR;>ly, waste disposal, watemonie transp:ntation, location, shoreline 
amenities, beadles, scenic vistas, infrastructure, net in:xne and regional 
in:xne. 'Ibis was accx:nplished by preparin;i summary tables that o.itlined which 
aspect of the interest group was affected by the five types of measures. 
'lhese tables and a brief description are available fran the authors if 
desired. 

Usin;i the infomation in the group depth i.ntmview reports and throogh 
oontin.led contact with zep=sssntatives, a moze detailed list of the types of 
inpacts for each nieasuze (or representative measure), for each interest class 
was pnxluced. llleL8 possible, inpacts were expzessed in quantitative terms. 
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However, many b.lsi1 esses were urwillin} to divulge detaile:i e.xa.::mi.c details, 
especially in a group session, ard henJe the majority of inpacts are expressed 
qualitatively. 'lhis infomation is CXllltained in Section V of the Cl'.:IJIJJE>mial 
ard In:lustrial 'liOrki.tq paper. 

Work Group #5 - Amjqulture Interests by Al leF'eUVre (Envirorunent c:anada, 
a.trl.i.rqtcn, Ontario) ard Gary Wickboldt (U.S. Co:cps of En:ji.neers, Nm). 

'lhe Work Group started the study by i::eviewin; several pi::evious lake level 
studies. 'lhe next step was to oantact the agricultural deparbnents at the 
Fe:ieral, state ard Pravin::ial levels. 'lhese agencies, especially at the state 
ard Pravin::ial level, have extensive field programs to 'liOrk with individual 
fanners ard fann organizatic:ns. '!hey understard the perception of the 
agriculturaJ CX1DDmity on al.Joost all issues. In addition, they were able to 
indicate the geograprical extent of lake-level-sensitive fann lard ard the 
nature of potential inpacts. 

In Ontario there was cc:nsiderable activity related to dyk:irg through the 
Regional Conservation Authorities. Dita on dike heights ard acreage protected 
fonn these agencies will be used to ruild the effects m:idel.. 

Work Group #6 - l"'rfflrn<>JT;ial Fishim Interests by Jonathan 8rcM'1 (U.S. Arlr.rf 
Co:cps of En:ji.neers, Buffalo District) ; Ted Cowan (Department of Fisheries 
ard Oceans, a.trli.tqton, ontario) ard Mona 'lhanason (U.S. Arlr.rf Co:cps of 
En:ji.neers, ~rtlard District). 

o Literature Search ard Review 

'lhe first step of the 'liOrlc group was to identify existin} descriptive 
infomation on the Great lakes cx:mnercial fi.shin;J imustry ard fishennen, ard 
on alternative methccls of quantifyin} the inpacts of fluctuatin} water levels 
on the interest group. 'lhis was aooarplished through an extensive literature 
search f01. ieports, dissertatic:ns, ard other documents 'Which aa:lress relevant 
issues. 

'lhe descriptive infonnation to be obtained fian the literature search was 
cx:uprehensive in nature. It in::luded a histoey of the cx:mnercial f.i.shin;r 
imustry on the Great lakes, showinJ how the fisheey has dlarged ard adapted 
to the chargin} nature of the lakes. Descriptic:ns of the various interest 
group sub-classes were desired. MJre specific infonnation sud!. as the 
dist:rib.rt:ion ard allocation of the iesoorce ( in::luding catch quotas ard 
larg-tenn qytilll.nn yield levels) ; state, provin::ial, ard fe:ieral regulations; 
market ocn:litions; historical fish lardin}e ard ex-vessel values; harvestin} 
methccls ard fleet qieratic:ns; fleet characteristics, ard an inventoey of 
cx:mnercial f.i.shin;r hamors was also needed . 

'lhe seoom d)jective of the search was to identify potential analytical 
methccls 'Which could be used to quantify the inpacts of fluctuatin} water 
levels on the cx:mnercial fi.shin;J imustry ard related interest groups. 'lhe 

C-A4-6 



intent was to find a nuniJer of methods llihic::h had been used in previous 
studies. After analyzin;J the various methods, the Work Group 'lolOUl.d select the 
most awrc,priate tedmique. 

'lhe literature searcn was a two p;iase p:ccoess. Fi:cst, a amprt:er searcn was 
initiated with a d:otabase called DIALOG (DIALOG Infonnation Se:cvices, Inc.) . 
DIALOG consists of the most ocmp:cehensive listin;is of plblished an:i 
unp.lblished literature available in the EBJlish l.anJuage, inclucl.in;J government 
:reports, acadenic papers, jcurnal. articles an:i books. 

In addition to the main DIALOG searcn, an additional amprt:er searcn was made 
of the :ceports plblished by the Sea Grant Institutes. ('lhe National Sea Grant 
College Pl.o;p.am was established by o:.ug:ces., in 1966 to :inp:cove the knowledge 
of the aquatic :resou:coes of the United states. 'lhe Great lakes Sea Grant 
Institute 1lie:te also individually oontacted an:i asked for their plblications 
lists an:i back issJPS of annual or biennial :ceports, if available. 

Listings of documents llihic::h matched the seaJ:C'h criteria 1lie:te received f:ran 
DIALOG Infonnation Se:cvices an:i the Sea Grant Depositoi:y. 'lhe listings 
generally included an abst:cact of the document-. as lolell as necessai:y 
infonnation such as title, author, an:i plblisher. Based on the abstracts, 
copies of :reports an:i articles llihic::h s c ;med relevant 1lie:te ootained. 

'lhe seoorn stage of the literature searcn oonsiste::l sinply of perusin;J the 
bibliog:capues of the material on hard for additional SOU:ta!S. 'lhese 
additional SOU:ta!S 1lie:te also ootained if they awea:ced relevant. 

Although the DIALOG an:i Sea Grant amprt:er sea:cdles resulted in lorJJ lists of 
potential SOU:ta!S, vei:y few of the documents in the DIALOG an:i Sea Grant 
listin]s 1lie:te gennane. Once the documents 1lie:te :received, it was appa:cent that 
even fewer oontained pertinent infonnation. 

Sane descriptive infonnation on the Great lakes fishe:cy was ootained f:ran the 
University of Wisconsin Sea Grant Institute an:i the U.S. Fish an:i Wildlife 
Se:cvice (Unive:csity of Wisconsin Sea Grant Institute, 1986 an:i Wilbur L. 
Harbnan, 1988). Infonnation on United states governirent agencies involved in 
the Great lakes ocmnercial fishe:cy was ootained f:ran the Deparbnent of Natural 
Resources. 

Descriptions or exanples of methodologies used to analyze inpacts to 
ocmnercial fishe:cmen f:ran charges in the lakes 1lie:te even :roore sca:coe than 
general descriptive infonnation. ~y one study was fam:l llihic::h add:cessed 
the issue of eoonanic inpacts to ocmnercial fishe:cmen of fluctua.tin;J water 
levels on the Great lakes. 

'!his study, I:npacts of Lake Level Regulation on Omne:ccial Fishin;J an:i 
Cllarter/Passen;Jer Boat ~tions: lakes Erie an:i Ontario an:i a:innecting 
wate:cways (Midwest ReseaJ:dl Institute, 1980), was OC11Pleted for the 
International Joint Cl:lllnission's lake Erie Regulation study (1977-1981). 
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0 Telephone contacts 

rue to the lack of published infor:matioo oo the O"IIIDfU'T'ial fi.shin;J industry on 
the Great Lakes, a secx:n:l averrue was taken to obtain the infor:mation r,ecyssary 
to ccmplete this report. Telep1Cne contacts were made with cx:mnemial am 
In:lian fishennen, fish processors, other ~...:111E!lltal agencies concerned 
with tllE' <Xl!IDPJ"l::ial fi.shin;J industry CXl the Great Lakes, the U.S. Fish am 
Wildlife Service, am state departments of natural resouroes. A list of all 
telep1Cne oontacts is provided in Appemix B of the Work Grc:Alp report. 

'lhe infor:matioo to be gathered fran these sources inclmed the infor:mation 
that was not foorxi thn:u;jl the literature seard!. as -well as infor:mation which 
could only be gathered fran the meni:>ers of the interest classes themselves. 
'lhe following sections describe the infor:matioo that was obtained fran each 
source am how it was used in this report. 

o CClnmercial am In:lian Fishennen 

Fifteen United states cx:mnercial fishennen were contacted to detennine how 
they are inpacted by fluctuating water levels, am their perceptions of the 
measures are. No In:iian fishennen were contacted because i.e could not d:>tain 
names of the fishennen. It was assumed that since the In:iian fishennen 
generally use the same fi.shin;J tedutlques, vessels, am gear that the 
cx:mnercial fishennen use, the i.npacts experienced by the In:lian fishernen are 
similar to those experienced by the cx:mnercial fishernen who were contacted. 

In general, the ccmnercial fishennen who were contacted were willing to 
express their q:iinions. Since questiooing each fisherman aboot all possible 
pieces of infor:mation would have resulted in len;Jthy disaissions, selective 
interviews were conducted. Sane fishennen were asked only aboot the i.npacts 
of fluctuating water levels while others were only asked aboot their 
perceptions of the measures. All oontacts were asked three general questions 
aboot their fi.shin;J experieooe on the Great Lakes. 'lhe questions they were 
asked are: 

1. Where do you usually fish (lake, area)? Have you ever fished anywhere 
else on the Great Lakes? 

2. What types of fish do you catch, am wat kind of gear do you use? 
3. How lon;i have you been fi.shin;J cx:mnercially (treaty fi.shin;J) on the Great 

Lakes? 
4. Has yoor fi.shin;J qieratioo, or the fi.shin;J qieration of anyone you know, 

ever been affected by either high or low water levels? If the 
fluctuations were even greater than you have seen (up to three feet 
higher or lower) would yoor qieration be i.npacted? If so, how? 

5. Are any other types of i:npacts illportant to you as a ccmnercial fisherman 
(eg-. environmental, social, political, eo:J1:unl..:)? Which of these i.npacts 
are m:ist in'portant? 

6. Wool.d you like the i:npacts of the fluctuations of the lakes to be 
lessened? 

7. Determine if the fisherman has 1) an uroerstaniing of any of the 
representative measures, 2) an q:iinion on any of them am why he holds 
that q:iinion, am 3) ideas of how the measures would .i.npact him. 

C-A4-8 



8. Are there any other p:Jt.ential. measures that wculd directly affect your 
fishin;J qieration? 

0 Fish Pl:0dllcl.. Pl.c CPSsor.5' 

Six United states fish product pro:, ssors were contacted. 'lhe fish products 
proo ssom were asked questions f'irniJar to those asked of ttP cxmnercial 
fishm:men. However, sinoe the pro ,essors were contacted early in the study 
when there was practically oo information on the measures, oo information was 
gathered am.it their pe.:oepLions of the measures. After the information am.it 
the measures was ciJtained by the -work group, it 'wa,: decided to not contact the 
pre, ,essors again because their ilplt to the study shalld be gathered by the 
Om:nemial and Imustrial Work Grcq>. 

Sinoe oo information am.it processors was ciJtained fran the literature search 
or fran other souroes, the processors were also asked for general information 
am.it their qierations. 'lhe questions they were asked are: 

1. Where do yc:u pm:hase fish caught by cxmnen::ial fishm:men on the Great 
lakes? 

2. Do yc:u have any dockside qierations? 
3. Are pm:hases made fran contract vessels or in:Jepement fishm:men? 
4. What species are purchased by your c:x:JTP""Y? HaW 111.lCh? 
5. HaW are the fish I'rooPSsed for marketinfi 
6. Where are your markets? 
7. Is your qieration fully depement upon fish caught in the Great lakes? 

If not, what percentage? 
8. What m:inths of the year is your facility in qieration? 
9. HaW many people do yc:u employ? What is your peak and low m:inths and 

correspon:lliq employment levels? 
10. HaW lcn;J have your been in the fish product$ prcx:essuq business? 
11. HaVe your qierations ever been affected by fluctuatuq water levels on 

the Great lakes? If so, hew? 
12. If the fluctuations were l1llCh greater than they have been, for exanple up 

to t:lu:ee feet higher or lower, wculd your qierations be inpacted? 
13. HaW severely ocw.d your qieration be affected by fluctuatuq water 

levels? 

0 other ~ GrOlps 

United states cxmnemial fishm:men's associations were oontacted because the 
lctt,yists and officers of the organizations are very kncJt,,le:Jgeable am.it all 
aspects of cxmnercial fishin;J. 'Ibey were asked for descriptive infoI111ation 
am.it their associations, as well as their cpinions on the measures and how 
cxmnemial fishm:men are illpacted by fluctuations in the water levels. 

o Goveznnent 1\gencies 

'lhe Great Lakes Fisheey lab, which is umer the jurisdiction of the u.s. Fish 
and Wildlife Se%vioe, provided detailed infoilll!ltion on historical cat:dles and 
values for each lake and state. 
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'lhe Great Lakes Fisheiy O:mnissi.m, a U.S. - canada joint CX1J1Dissi.m, was 
contacted to fini out alxut the regulatoey aspects of the United states Great 
Lakes o::JTGDe?"C'i.al fishilq industiy. A senior researcher there was asked the 
followirg questims: 

1. Haw are catch quotas split up between each state and canada? 
2. What are the quotas depement m? 
3. What are the a:mrerci.al fishilq regulatims in each state? 
4. Are the regulatims in aey way inp!.cted by they level of water in the 

Great Lakes? 0:llll.d water level fluctuatims inp!.ct regulatims? 

'lhe Great Lakes Fisheiy O:mnissi.m oootact ~ted that we contact each 
state's Department of Natural Resources for more informatim a, state 
regulatims. 

'lhe state departments of natural resOJrCeS provided cx:mnercial fishilq 
regulatims, lists of names and addresses of licensed cx:mnercial fishennen, 
and general informatim a, the industiy such as fishilq hartiors and c:perating 
n-ethods in=luding types of boats and gear. 'Ibey also were asked alxut the 
inpacts of fluctuating water levels on cx:mnercial fishennen. 

'lhe cx:mnissims which regulate Intian fishilq were also contacted and asked 
the same questions. 'Ibey were also asked to provide general information ahout 
relevant treaties and ag1eaoa.1ts. In general, the states and Inlian 
camnissions were asked: 

1. Is there a formal cx:mnercial fishilq policy in your state? If so, what 
is it? 

2. What are the regulations for cx:mnercial fishennen in your state? 
3. Haw many cx:mnercial fishennen are licensed? 
4. What is the duration of the cx:mnercial fishilq season? 
5. Describe the types of vessels and gear used for cx:mnercial fishilq. 
6. Describe a typical operatin:J cycle durin;J the fishin;J sea=. 
7. Have the fishin;J c:perations ever been affected by either high or lCM 

water con:litims? If the fluctuations were even greater that you have 
seen (up to three feet higher or lower) wculd the c:perations be inpacted? 
If so, hcM? 

s. What hartiors do the fishennen use? 

'lhe agencies were also asked to seni cq>ies of the cx:mnercial fishin;J 
policies, regulatims, and lists of licensed cx:mnercial fishennen. Although 
the regulatory agencies are also interest class members, they were not 
individually asked alxut the inp!.cts of fluctuating water levels on their 
c:peratims for a 1'llllli:ler of reasoos. First, this portim of the IJC study 
focuses a, the cx:mnercial fishilq industiy; a different 'W0l"k group is 
specifically studying the illpacts of fluctuating water levels on govemments. 
Also, it was thought that there wculd be diffia.llties in finiing a 
spokesperson for the agencies who wculd have an opinim on this issue without 
doin;J further studies of their own. Finally, the o:111>lexities of how the 
industiy is regulated (administrative regulations versus legislative 
regulatims) precludes a sinple answer for many of the states. 'lherefore, the 
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positions of the regulatmy agencies were mainly gathered by inferen:ie fran 
the existinJ :rules. 

Work Groop #7 - Electric Power Interests by Bl:adford s. Price, Ronald J .. 
Guido am Kim Irvine (U.S. Anny axps of Erl3'ineers, Eklffalo District); 
Rooert B. C21i11¥J (Ontario Ministry of Natural Resooroes, Toronto) ; am 
'1hanas 11.lir (Enviroranent canada, Burlington, Ontario). 

1. Identified primacy hydrq>cwer :interests to work as associates with the work 
group. 
2. Held meet~ with the work group associates tr> discuss the study, its 
c:bjectives am tasks that the associates oaild perfOD11. 'Ibey were tasked to 
identify their sub-class :interests. 'Ibey also provided inpit to this paper, 
especially Sections 4,5,6, am 7. 
3. cantacted the Deparbnent of~, ~ Infomatioo Office; statistics 
canada; inlividual utilities am the Ele:::tric Reliability CouJx:il Regions for 
infonnatioo oo power plants, inclucl.in;J locatioo, generatin;J capacity, 
intercannections, type of fuel used, fuel origins, fuel destinations, am nme 
of fuel transport. 'lhis infomation is presented in Appen:lices c, D, am L. 
4. Perfonned a literature search throogh the Eklffalo District librarian of the 
available mo:lels to assms illpacts of fluctuatin;J water levels on the ele:::tric 
utility imustcy. 'lhe available mo:lels are reviewed in Section 4.5. 
5. Perfonned a literature search throogh the Eklffalo District librarian of the 
available studies of the .inpacts of fluctuatin;J water levels on the ele:::tric 
utility imustcy. 'lhe literature is in::lmed in the referen:ies, AWerrlix B. 
6. Attemed ~ with representatives of the New York Power Pool (NYPP), 
Ontario Hydro am Hydro Quebec to diso1ss am detennine the .inpacts of 
prolon:Jed drought on ele:::tric reliability. 
7. Contacted representative themal :interests to a:rt:ain perceptions of 
.inpacts. A ccpy of the questiainaire circulated to Ontario Hydro, New York 
state Ele:::tric am Gas eozp. am Niagara-M:tlawk Power eozp. is presented in 
AWerrlix E of the Work Groop Report. 
a. Contacts were initiated with sub-class :interests to a:rt:ain their views 
regarding .inpacts of fluctuatin;J water levels am means of assmsin;J measures. 
9. S'IJocessi•,e drafts of the 11110rkin;J paper were prepared based on inpit fran 
ment>ers, associates am other soorces. 

Work Groop #8 - Re§jdential Interests by Rill. Berstein (U.S. Anny co~ of 
EIJ3'ineers, Chicago District) ; am Arme Sudar am Gary Jones (Enviroranent 
canada, Burlin;Jtoo, Ontario). 

Members of this work group oollected, intmviewed am analyzed the riparian 
experience both as inlividual researchers am as IIIE!lli:lers of a professional, 
analytic group. Each IDE'!d:ler was respo11sible for inlividual sections with the 
group bein;J responsible for the whole. COOOeptualization was oon:iucted am 
oonfinned throogh the followin;J: 

-intmviews of varia.is riparians on an ad hoc basis. 
-liaison with coalitions. 
-field trips to view .inpacts &/or intmview. 
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-readin; of newspapers, joumals, books etc. - in short the available 
literature, past and present. 
-Group Depth Intmviews provided a cx:nprehensive aveiview 

-while the interviews lacked tepr s 111:dti~ they provided a spectrum 
• of experiences. Further investigatiai will enumerate the incidence of 

experiences within this spectrum. 
-ocnsul.tatiai with oo-chairs and "W0l'k gmup oo-otdinators. 

Work Gm.Ip #9 - l':k>n=Bireri.ari Becrffltia) Interests by Jonathan Brown cu.s. Antr:/ 
Cotps of ~ineers, 8.lffalo District) and Ms. Anne SUdar and Gary Jaies 
(Envitameut canada, Burlirgton, Ontario). 

Riase I of the Non-riparian Rec:reatiai work Gm.Ip has examined use 
characteristics of the Great lakes for zecreatiai, how various interest 
classes are affected by fluctuating water levels, the likely inpacts of 
neasures that 'WOUld alter water levels or fluctuations on zecreatiai interest 
classes, and methods for estimating quantitatively the benefits or disbenefits 
to zecreationists of incremental chan;Jes in water levels. 'lhe awroac:h to 
cartying out Riase I is further describei belCM. 

Available zecreation use and inventozy data were ootained by activity flCIII 
state/provincial and federal agencies having a role in p:roviding recreation on 
the Great lakes. In addition, a literature seardl was undertaken for (1) 
additional p.iblished use and inventozy data that 'WOUld p:rovide insight into 
growth tren:ls in Great lakes zecreation; (2) inpacts of fluctuating water 
levels on zecreation use, and (3) methods for estimating costs or distenefits 
of various types of erwirormental degradation to zecreationists. 

'lhe data ca,pilation and literature zeview efforts were supplemented by two 
types of interviews of selected interest class representatives to learn their 
primazy concerns related to fluctuating water levels. Two Gm.Ip Depth 
Intmviews were held in Toledo, Ohio and Alexan:lria Bay, New York in whidl a 
professional m:xlerator met with a Illlllcet' of pt: selected interest class 
representatives and elicited concerns via gmup discussi.on related to 
fluctuating water levels. In addition, 41 Fey Infonnant telepione intezviews 
were held throughoo;t the Great lakes of in::lividuals (sane of whau represent 
zecreation interest ozganizations) who were knCMledgeable about various 
zecreation activities and how they are affected by fluctuating water levels. 

A classification system was develcpad to highlight the zecreation interests 
that make greatest use of the Great lakes erwironnent. 'lhese interest gmups 
were initially dichotanized into water-depen::lent and water-related gmups. 
Water clepenient gmups incl\Xled all types of boating ( including water skiing) , 
boat fishing, SWlllllin;J, and win::lsurfing. Water-related interest gmups were 
further divided into sunbathing; shore and pier fishing; waterfCMl hunting; 
birdwatdling; hiking, beac:h::x:m)ing, and nature stu:iy; picnicking; canping; and 
coastal driving for pleasure. 

Using infozmation fran the literature zeview on past zecreational use of the 
Great lakes coastline, supplemented with data frau federal and 
state/provincial agencies, descriptioos were prepared for eadl of the above 
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recreational interest groups (Sectim 2). To the degu1e that infODDatim was 
available, this sectim Slllllllarize:i the type of recreational experience sooght 
fran the ooastal envircnnent, l'1lllli:Jers of users am trems for each type ef 
use, am any available eoananic valuatim or brpact data related to these 
activities. For the activities of boatin3 am fishin;J, available data were 
Slllllllarized in tables m a lake by lake basis. 

Based m the info:cmatim fran the group depth am key info:cmant intmviews, 
Sectim 3 was prepared m the sensitivity of the interest classes to water 
fluctuations umer current oc:n:litions (with oo ~ in measures) . 'lhe 
follCJiill13' types of inpacts of fluc:tuatin3 water levels am measures m 
recreational interests were identified: habitat, access to site, restricted 
use, aesthetics, capacity, piysical damages, am quality of recreational 
experience. Initially, ocricerns arP su••Mrized fran the perspective of the 
interest classes. 'lhis is followed by II suDJMry of the professional opinions 
of the authors m how the recreatim interest classes are affected. 

Five types of measures were identified for inclusion in the overall evaluation 
framework: (1) public investment in control am diversim works, (2) public 
investment to direct lam am water use to adapt to shore fluctuatin3 levels, 
(3) direct public regulation of lam am water use, (4) public programs to 
:ux:lirectly influence lam am water or the effects of fluctuatin3 water 
levels, am (5) emei:gency response capacity. For eadl type of measure, 
specific consequences of fluctuatin3 water levels that 'WO.ll.d be lessened via 
these general measures were outlined. 

Usin3 this measures framework, a qualitative appraisal was developed in 
Sectim 4 of the degree to 'Whidl, am how the ill'plementation of various 
measures 'WO.ll.d likely ameliorate or in sare cases aggravate the concems of 
the inilvidual interest classes abcut water levels am fluctuations. 'lhis 
section is quite brief because mly a skeletal outline of likely iltiiacts can 
be assent>led withoot oorxiuctin3 in-depth research. 

Fran the literature review of available ec::ananic methods for estimatin3 the 
benefits am disbenqfits a=in;J to recreatimists fran environmental 
c:han}es, a general reccmnen:led methodology was developed. for designirq am 
ill'plementin3 8Jase II studies. 'lhus, this 8Jase I effort in total provides 
the necessary preliminary umerst:an:lin;J of the brpacts of fluctuatin3 water 
levels on non-riparian interest classes to permit the design am 
ill'plementatim of quantitative studies umer :AJase II. 

~rk GrC1lp #10 - Environmental Interests Grc11p=; by Dan Willians (U.S. An!¥ 
O:>qis of Eniineers, Detroit District); Bill Bien am Rimi Kalinauskas 
(Envi:tc:auuetrt: canada, lllrlin3tm, Ontario) am T:inm Fisher (Consultant, 
wateroown, Ontario). 

'lhe infODDatim sui:plied here was developed in several ways. Factual or 
scientific elements were taken fran literature souroes. Many of these were 
familiar to the authors, throogh their endeavors to umerstam the influence 
of water levels m Great Iake rescurces. 1\d:litional efforts were make to 
review literature partiallarly awropriate to the tq>ic, e.g., water quality 
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effects of water levels. 'lhe literature was cbtained by library research 
aimed at locatinJ :i:ecent ..xxltributions and by canvassin;J colleagues familiar 
with these tcpics. 

'lhe views of the Enviromental Interest group were a second source of 
inf0:t:111ation. 'Dlese U.S. and Canadian souroes were identified fonn mailin;J 
lists, personal knowledge, newspaper clii:pin;is, and o:upendi\DIIS of 
enviromental inten!st groups. Literature evaluation focused on detenninin;J 
eadl group's maooate and app:cop:i:iate tcpics that follow fran their maooate. 
SUbsequentl.y, eadl group was intmviewed by telepiane (U.S.) or sent a 
questionnaire (Canadian). 'lhe U.S. intmviews were oorxiucted in bolo p,ases. 
A stamard set of cp!Stions was asked in eadl piase. 'lhe second set of 
intmviews was in a f0:t:111at nearly identical to the Canadian questionnaire. 
Each cp!Stion focnsed m the d1a:i:ge of FUnctimal group 3, and on the opinion 
or policy of the enviromental organizatim with :respect to the question. 'lhe 
telepiane intmviewer solicited answers and fully :i:ecorded the :responses. 
Canadian responses were :received in written fonn as -well as Oller the 
telephone. 'lhe stamardized, introductoey statements, questions, and 
responses, as :i:ecorded by the intmviewer, and the Canadian responses that 
have been :received and pmoessed, a:i:e four'd in an .I\R;)ernix to the Work Group 
report. To elate, (Ma:t:eh, 1989) 46 U.S. and 57 Canadian interests group 
intmview or questionnaires have been carpleted exclusive of anthropological 
groups. 

Work Group #11 - Gov..ru@at Interests by SUzanne Gaines (U.S. Anrry Corp of 
En3ineers, st. Paul District) and Al IaFeuv:t:e (Environment Canada, 
Burlin;Jtm, Ontario) . 

One of the initial awroaches was to review earlier studies of Great Lakes 
water levels, and especially to note the :response of goverranents to the study 
reCX.1Me1datims. Another initiative was to di.soever the attitudes ard 
experien:ies of local politicians and bu:t:eaucrats by holclirg Group Depth 
Inte:t:views at several locations around the Lakes. Althcugh mly a limited 
number of :rep:i:esentatives were intmviewed (63 :rep:i:esentatives of 
goverranents), the fo:i:mat allowed the Work Group to develop a deeper 
W1derstan::lin; of the cmflicts, oonoems, and issues 1:aced by the local 
goverranents. 
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Allllcur, A. 
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Brown, J. 
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Cowan, T. 

Donahue, M. 

P. 

Fisher, T. 

Gaines, s. 

Gilloor, M. 

Greenwood, J. 

York Univ. , 'lbrClnto, ant. 

Sir Wilfred Iaurier Univ. 
Waterloo, ant. 

USACE, Chicago, IL 

IWD, EC, Blrlil'gtan, ant. 

USACE, Buffalo, NY 

CX>nlell Univ., NY 

MNR, ant. 

DFO, Blrlil'gtan, ant. 
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Ann Arbor, MI 

USACE, st. Paul, MI 

• Hartmann, H. GIERL, NOAA, Ann Arbor, MI 

Irvine, K. USACE, Buffalo, NY 

Janes, G. IWD, EC, Blrlil'gtan, ant. 

Kalinauskas, R. IWD, EC, Blrlil'gtan, ant. 

Karsten, J. USACE, Buffalo, NY 

Kin;J, R. USACE, Detroit, MI 

I.eFeuvre, A. IWD, EC, aJrlil'gtan, ant. 

Lewis, M. lfiR, ant. 
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'iC #2: 'llle Measures Work Groop 

'iCs #3 to #11: 'llle Inpact Assx:::mei+ Work Groops (described in detail in 
AR;>en:iix3) 
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