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Securing the Future of Ground Water Resources
in the Great Lakes Basin
by Gerald Galloway1 and Ralph Pentland2

Abstract
Ground water is a vital, but underappreciated, natural resource in the Great Lakes basin. It meets many

human needs and contributes significantly to the hydrology of the Great Lakes and the health of ecosystems. This
paper provides an overview of ground water in the Great Lakes and the institutional and legal setting that governs
the use, protection, diversion, and removal of water from the basin and proposes a citizen-centered vision for
management of ground water in the 21st century.

The Great Lakes and Ground Water
Ground water is now and will remain a vital compo-

nent of the Great Lakes ecosystem. Its condition and the
management of this resource should be of interest to all.
This paper offers a vision that moves ground water in the
Great Lakes basin from an underappreciated and margin-
ally understood resource to one that has the full attention
of those who must rely on or are responsible for its con-
tinuing presence over the decades ahead.

The Great Lakes represent one of the largest surface
fresh water sources in the world and largest unfrozen
surface fresh water source in the Western Hemisphere—
22,674 km3. Unknown to most is the fact that under the
lakes and adjacent basin lands is a volume of ground
water approximately equal to that of Lake Michigan,
4168 km3 (Granneman et al. 2000). While residents of the
basin easily can see changes to the surface elevation of
the lakes and, through a variety of programs, gauge the
quality of the surface water, they know considerably less
about the water that flows beneath the ground. The pre-
cipitous drop in the levels of the Great Lakes from 1999
to 2003, the actual or perceived demands from outside of
the basin for basin water, and concern over degradation of
the quality of the water resulting from the legacy of pol-
lutants have focused considerable citizen attention on

protection of the water in these lakes. However, until
recently, less attention has been paid to the ground water
resources of the basin. Concerns over the impacts of point
and nonpoint source pollution and water bottling oper-
ations have raised citizen concerns. Studies by govern-
ments and private organizations have highlighted the
challenges faced in both Canada and the United States in
understanding the amounts, locations, and conditions of
ground water and the potential threats to this water (Inter-
national Joint Commission [IJC] 2000; Winter et al. 1998;
Rivera 2001; Great Lakes United 2003).

While water withdrawals from the surface water of
the Great Lakes have long been a matter of public inter-
est, a 1998 request by the Nova Group of Ontario to ship
water by tanker from Lake Superior to Asia raised sub-
stantial concerns. The proposal precipitated a new round
of serious federal, state, provincial, and citizen debate
over what steps should be taken to prevent damage to the
Great Lakes ecosystem from possible water withdrawals
and led to an IJC study of the issue. The IJC study, while
acknowledging the possibility of demands for water from
distant arid regions, indicated that the greater demand
might first come from communities located near the topo-
graphic divide separating the Great Lakes surface basin
from the surface basins that surround it (Figure 1). The
IJC concluded that little was known about the extent and
quality of Great Lakes ground water sources and that
effort needed to be undertaken to integrate consideration
of surface water issues with ground water issues. The
IJC recommended that the governors of the eight Great
Lakes states and the premiers of Ontario and Quebec, in
coordination with the federal governments, develop
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standards that could be used to regulate both out-of-basin
withdrawals and major new or increased consumptive
uses within the basin. This effort by the states and prov-
inces is currently under way.

Two more recent basin events focused attention on
ground water. In May 2000, 7 people died and more than
2000 were sickened as a result of E. coli bacteria contained
in drinking water obtained from ground water wells in
Walkerton, Ontario. A provincial inquiry subsequently indi-
cated that, among other things, there was need for criteria
to identify ‘‘ground water under the influence of surface
water,’’ that ground water quality should be monitored
when it is used as a source of drinking water, and that at-
tention should be paid to protection of source waters
(O’Connor 2002). In 2001, in a water quantity issue, the
Perrier Corporation reported plans to build a spring water
bottling plant in central Michigan and to supply the plant
from ground water. Strong citizen opposition did not stop
the construction and initiation of operations at the plant, but
it did raise the question as to state and regional regulation
of ground water withdrawals. With more than 10,000 large-
capacity ground water wells in the state, Michigan environ-
mental groups were concerned about inadequate federal
and state oversight and initiated court action. The legal

battles in Michigan have yet to be resolved (Michigan, 49th
Judicial Circuit, Mecosta County Circuit Court 2004).

Today, those concerned about the Great Lakes face
significant challenges. There are real or potential demands
for water both from surface and subsurface sources at
a time when the rules governing these withdrawals are
incomplete, and the very nature of ground water and its
relationship with surface water and in-stream conditions
and aquatic habitat are poorly understood. In addition,
potential climate change in the region threatens to reduce
water supplies and exacerbate the demands for use of
ground water. Should even a ‘‘moderate’’ climate change
take place, Great Lakes surface water and ground water
could drop a meter or more and reduce the average annual
volume of ground water contribution to surface water and
the timing of this discharge (Piggott et al. n.d.). Govern-
ments and citizens will have to come together to address
these challenges in a principled and orderly manner.

The Importance of Ground Water
in the Great Lakes

Ground water in the Great Lakes region is a source
of water supply for ~8 million U.S. residents of the basin.

Figure 1. Great Lakes basin.
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Thirty percent of Ontario residents and 90% of those who
live in rural areas in Ontario rely on ground water for
their water supply (IJC 2000; Piggott et al. 2001). In
1998, the USGS issued a report indicating that the esti-
mated contribution of ground water to stream flow in the
basin ranged from 79% in drainage to Lake Michigan to
48% to Lake Erie. The report also indicated that indirect
ground water discharge—ground water that entered the
streams and then into the lakes—accounted for ~22% of
the U.S. supply to Lake Erie, 33% to Lake Superior, 35%
to Lake Michigan, and 42% to Lakes Huron and Ontario.
The contribution of ground water to stream flow in
the Canadian portion of the basin is <20% because of
the presence of less porous and permeable material on the
northern side of the lakes (Holtschlag and Nicholas 1998;
Granneman et al. 2000). Ground water withdrawals in the
basin can directly affect the amount of water that ulti-
mately discharges to the Great Lakes. During periods of
low rainfall, when direct runoff to streams is reduced,
ground water may provide the only natural source of
water that keep streams flowing.

Threats to Ground Water in the Great Lakes
The specific rates of recharge or replenishment of

aquifers in unconsolidated materials in the Great Lakes
basin are not well understood and vary dramatically by
locality. Extensive withdrawals from the aquifer under
Milwaukee and Chicago in the late seventies and early
eighties resulted in a ground water level drop in wells of
over 114 m below Milwaukee and 375 m below Chicago.
This also lowered levels in nearby communities. When
Milwaukee and Chicago reduced ground water with-
drawals and returned to use of surface water, the lev-
els began to rise but did not reach their original levels
(Granneman et al. 2000).

Extensive ground water withdrawals can also alter
the relationship between the surface water and ground
water basin divides. Recent studies have shown that exten-
sive pumping on one side of the divide may cause the
ground water divide to move away from the pumped basin
and thus reduce the amount of water available to the
adjoining basin (Granneman et al. 2000). Given that many
communities can use either ground or surface water for
their supplies and that only surface water uses are con-
trolled on a basin basis, decisions on whether or not to use
ground water might be made not on the basis of total
available supplies or quality but on what source might be
more legally accessible. The Walkerton case is a dramatic
example of the problems of ground water contamination.
Unless strict measures are taken to control the number and
amount of point and nonpoint source pollutants and bio-
logical pathogens that will reach ground water supplies,
ground water users will face the constant threat of serious
disease or other threats to health or water use.

As noted earlier, the potential for climate change to
substantially affect the levels of the Great Lakes is large.
Climate change could result in an increase in lake surface
temperature, a decrease in basin runoff, and an increase
in lake evaporation, with a net result of reduced interlake

channel flow and lower water levels on all of the Great
Lakes. Reductions in lake levels have long-term impacts
on ground water flow by changing the gradient between
the surficial ground water systems and the lakes. Lower
levels would also result in decreased surface water sup-
plies and a probable increase in demand for ground water
supplies. While consumptive uses can likely be held near
their current levels over the next half-century with mod-
est conservation efforts, the authors believe a worst-case
consumption scenario could reduce Lake Michigan-
Huron levels by as much as 5 cm. Any large-scale diver-
sions to the West or even to near-basin communities
could reduce the levels even more. Considering the fact
that ground water use represents only ~5% of total water
use in the basin (IJC 2000), the impact of ground water
use on Great Lakes water levels is likely quite small.
Despite this negligible impact on Great Lakes water lev-
els, specific ground water withdrawals can have signifi-
cant impacts on nearby surface water and ground water
conditions and are significant issues at the local level.

The Institutional and Legal Setting
What level of ground water use is sustainable? Ideally,

with some guidelines for sustainable use, improvements
could be made to institutional structures to assure basin
residents of a sustainable amount of clean water. In prac-
tice, the question is complicated by the technical challenges
outlined previously, the threats to ground water posed by
climate change and contamination, and the very definition
of sustainable use of a resource whose extent is not fully
understood. A committee of the U.S. National Research
Council investigating ground water systems indicated ‘‘sus-
tainable ground water resource development may generally
be viewed as the quantity of ground water that can be
legally extracted from a hydrologic basin over the long run
without causing severe economic, social, ecological and
hydrologic consequences’’ (National Research Council,
Committee on USGS Water Resources Research 2000).

National Frameworks
There has been considerable study of the legal setting

for surface water but considerably less for ground water.
As a result, much of the discussion of ground water must
fall back on the work that has been done for surface
water. The most recent significant challenge in the Great
Lakes basin has been how to deal with the previously
cited proposals to remove water from the basin. A legal
working paper prepared for the IJC as part of its 1999-
2000 study of consumption, diversion, and removal of
Great Lakes water, reviews conducted for the provinces
and states and the Great Lakes Commission in dealing
with the same issue and as follow-up to the IJC report,
and a 2000 report by the Commission for Environmental
Cooperation (CEC) provide insights into the legal and
institutional systems that influence decisions on Great
Lakes water (IJC 2000; Saunders 1999; Lochhead et al.
1999; North American Commission for Environmental
Cooperation 2001).
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The U.S. Context
Under the Commerce Clause of the U.S. Constitution

(art. I, sec. 8, par. 3), Congress has extensive powers that
extend to the use of water of a navigable stream for the
production of hydroelectric power, the protection of a fed-
eral servitude over the navigable water of the United
States, and the prevention of pollution in all water. Conse-
quently, although the title and rights to property, including
the use of water, have always been subject to state regula-
tion and control, such rights have been subject to the rights
granted to the United States by the constitution. Despite
these extensive federal powers, under the ‘‘new federalism’’
espoused by several recent administrations, many water
management responsibilities have been shifted from the
federal to the state and local levels of government. State
law now governs the allocation of most intrastate water,
and states have begun to play a central role in protecting
water quality. Even for interstate water, Congress can give
its consent to apportionment of water among states under
the Compact Clause of the Constitution (art. I, sec. 10).

The U.S. Water Resources Development Act of 1986
(WRDA) prohibits any new or increased diversion of
water from any U.S. portion of the Great Lakes or their
tributaries for use outside the basin unless the governors of
all Great Lakes states approve such diversion (42 USC
§1962d-20). WRDA 2000 declares it to be the purpose
and policy of the Congress ‘‘. to encourage the Great
Lakes States, in consultation with the Provinces of Ontario
and Quebec, to develop and implement a mechanism that
provides a common conservation standard embodying the
principles of water conservation and resource improve-
ment for making decisions concerning the withdrawal and
use of water from the Great Lakes Basin .’’ Regarding
ground water use, the Great Lakes states generally rely on
a ‘‘reasonable use’’ doctrine that entitles overlying land-
owners to make reasonable use of ground water pumped
from beneath their property, with some limited liability to
adversely affected neighboring landowners for unreason-
able use. For example, Michigan, Ohio, and Wisconsin
have adopted this doctrine through court decisions. By
contrast, Minnesota has adopted the doctrine through
a statute and has implemented a ground water permitting
program. All Great Lakes states except Indiana, Michigan,
and Pennsylvania, and both provinces, Ontario and Que-
bec, have developed elaborate administrative procedures
that require registration of the larger uses. Michigan, the
only state or province that is entirely within the Great
Lakes basin, has the least regulation of water uses. It is in
the position of vetoing projects in other states (under
WRDA 1986) yet doing little to regulate water usage
(whether of ground water or of surface water) within its
own borders. The referenced CEC report concludes that
state efforts to manage ground water quality and quantity
are inadequate, constituting a significant gap in the legal
framework for managing transboundary water in the Great
Lakes and eastern United States-Canada border region.

In the earlier cited Michigan ground water case, many
argued that ground water withdrawals should be treated
as withdrawals controlled by WRDA 1986. Michigan
Attorney General (now Governor), Jennifer Granholm,

issued a letter indicating her belief that ‘‘ground water
hydrologically connected to the Great Lakes and their
tributaries is covered by the WRDA’’ (Michigan Land Use
Institute 2002). This issue has not been resolved.

The Canadian Context
Historically, the primary interest of the Canadian

Federal government in water management has been
focused on its constitutional responsibilities for fisheries,
navigation, and international relations, although, in recent
years, it has assumed a stronger role in water quality, par-
ticularly with respect to toxic substances. In fact, the over-
whelming tendency of federal governments has been to
take a relatively restrained role with respect to water man-
agement and to defer largely to the provinces unless there
is a clear federal interest. Even in the area of interjurisdic-
tional water management, where there is a clear potential
for an expanded federal role, the federal government has
preferred to operate with the agreement of the provinces.

Relevant federal legislation includes the Canada
Water Act, which emphasizes federal-provincial coopera-
tion in areas such as river basin planning and flood dam-
age reduction; the Canadian Environmental Protection
Act, which has consolidated many Federal authorities
related to environmental quality; the Fisheries Act, which
includes important provisions related to pollution control
and habitat protection; the Canadian Environmental
Assessment Act, which includes provisions somewhat
analogous to the National Environmental Policy Act
(NEPA) in the United States; and the International River
Improvements Act, which was intended to regulate
domestic interference with the flows of transboundary riv-
ers. The fact that the last act applies to transboundary as
opposed to boundary water as defined by the Boundary
Waters Treaty limits its application significantly in the
Great Lakes basin. In February 2001, the government of
Canada introduced amendments to the International
Boundary Waters Treaty Act to provide that ‘‘no person
shall use or divert boundary waters by removing water
from the boundary waters and taking it outside the water
basin in which the boundary waters are located.’’

The Ontario Water Resources Act is the primary stat-
ute governing the use of water in Ontario. The basic pro-
vision is a prohibition on the withdrawal of more than
50,000 L/d from either a well or surface water without
a permit from the Ministry of the Environment (MOE).
Even with respect to smaller volumes, the MOE has the
authority to prohibit withdrawals where the taking inter-
feres ‘‘with any public interest in any water.’’ Under the
Civil Code in Quebec, water is considered to be a shared
resource, a res communis, that in principle cannot be ap-
propriated. The law does nevertheless provide for rights
to use water as long as law or regulation does not prohibit
the use in question.

The Binational Context
Internationally, the Boundary Waters Treaty of 1909

is the primary legal instrument governing the use of the
water of the Great Lakes basin. In the treaty, the IJC’s
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approval is needed for ‘‘uses or obstructions or diver-
sions... of boundary waters on either side of the [bound-
ary] line affecting the natural level or flow of boundary
waters on the other side of the line. ...’’ The Boundary
Waters Treaty is silent on the subject of ground water. As
a matter of practice, the two governments have given the
IJC a mandate to examine ground water issues in specific
references (studies) and the 2000 IJC report contains an
entire section on ground water issues in the Great Lakes
basin. Nevertheless, it remains unclear what international
law, if any, would be invoked if a very legalistic dispute
were to ever occur. The two countries have tended to be
very pragmatic in their few dealings on cross-boundary
ground water issues, and this will likely continue.

The Great Lakes Charter
Aside from ‘‘hard law’’ as reflected in federal and

provincial statutes, ‘‘soft law’’ (not legally binding) instru-
ments also influence in-basin water use and removals. The
most important is the Great Lakes Charter, which was
signed by the eight Great Lakes governors and two Great
Lakes premiers in 1985. The charter sets out principles for
the management of the water of the Great Lakes but does
not make any distinction between surface and ground
water withdrawals or between a withdrawal for use within
the basin and a withdrawal for removal from the basin
(Saunders 1999). It provides that no state or province will
approve or permit any major new or increased diversion or
consumptive use of the water of the Great Lakes basin
without notifying and consulting with and seeking the
consent and concurrence of all affected Great Lakes states
and provinces. The trigger point for notification and for
seeking the consent and concurrence of other Great Lakes
states and provinces is an average of 5 million gallons (19
million liters) per day in any 30-d period.

WRDA 2000 encouraged the Great Lakes premiers
and governors to work together to develop standards to
govern decisions on diversions. In June 2001, they issued
a supplementary agreement to the Great Lakes Charter,
Annex 2001. Decisions regarding new proposals to with-
draw water from the Great Lakes basin or proposals to
increase existing water withdrawals or existing withdrawal
capacity (whether for use within the basin or for removal
from the basin) will use a standard based on the following
principles: ‘‘Preventing or minimizing basin water losses
through return flow . No significant adverse individual
or cumulative impacts to the quantity or quality of the
Waters and Water-Dependent Natural Resources . An
improvement to the Waters and Water-Dependent Natural
Resources of the Great Lakes Basin, and . Compliance
with the applicable State, Provincial, Federal, and interna-
tional laws and treaties’’ (IJC International Water Uses
Review Task Force 2002; Great Lakes Commission 2002).

At this time, these principles are still open to a wide
array of interpretations. At one extreme, one could envisage
a stringent set of interpretations that would make it impossi-
ble to implement any new or increased use, either inside or
outside of the basin. At the other extreme, one could envis-
age a much less stringent set of interpretations that would
open the door to large-scale, long-distance diversions.

Who Should Be Watching Ground Water?
Based on lake level and water balance considerations

alone, one would expect the focus of federal, state, and
provincial governments to be on those aspects of surface
water and ground water use that have the potential to cre-
ate serious interjurisdictional impacts. These might include
climate change, diversions, and modifications to connect-
ing channels. That is of course an oversimplification
because of the cumulative impacts and potentially subtle
effects on ecosystems of other types of impacts. Neverthe-
less, it would appear difficult to justify a strong federal
interest in ground water quantity except in support of
broader scale national and regional research and assess-
ments. The laws that govern ground water usage and the
rights and obligations of subordinate entities will deter-
mine state or provincial interest in ground water quantity.
In many cases, interest will be only in creating an appro-
priate knowledge, policy, and legal context for local man-
agement. Even in terms of water quality, one could reach
these same conclusions, as long as senior governments cre-
ate the right environment for source protection at a more
local level. The solution to ground water challenges would
appear to rest with an appropriate mix of senior-level sci-
ence and policy, combined with regional and local deci-
sions and actions. In the aggregate, it would seem that
citizens living nearest the ground water should have the
greatest interest in the state of the ground water beneath
them. It is also clear that decisions at the local level
that might overuse or damage the ground water resource
could have cumulative effects on the resource as a whole.

For a combination of practical and constitutional rea-
sons, we propose a 21st century Great Lakes ground
water management vision with a quite local focus:

Citizens of theGreat Lakesbasin—individuals, organiza-
tions, industries, and their governments—understand the
value of ground water and its vital contribution to the
economy and the health of the Great Lakes ecosystem,
and, enabled by governments, make responsible deci-
sions about ground water, sustaining the resource for
the benefit of current and future generations.

The vision foresees citizens making responsible deci-
sions about ground water use. Such decisions would be
founded on principles that reflect society’s valuation of
the resource. In its 2000 report, the IJC suggested certain
principles to consider in dealing with Great Lakes water.
We would propose principles that would guide the jour-
ney to the vision. They represent modifications and addi-
tions to the 2000 IJC work:

d Surface water and ground water resources are part of a

single hydrologic system and must be dealt with as a uni-

fied whole in ways that take into account water quantity,

water quality, and ecosystem integrity.

d Because of the many uncertainties involved, a precautionary

approach should be used in managing water—there should

be a bias in favor of retaining water in the system and

using it more efficiently and effectively.

d Water and related resources of the basin should be used

and managed to meet present needs, while not foreclosing
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options for future generations to meet their cultural, eco-

nomic, environmental, and social needs.

d There should be an obligation to apply best conservation

and demand management practices to reduce water use

and consumptive losses and thus retain water in the basin.

d Decisions must involve all governments, stakeholders, and

the citizenry at large. The process must be open to involve-

ment and meaningful participation by all.

d It is important to respect and build upon the strengths of

existing institutional arrangements.

d Water resource goals, wherever possible, should be es-

tablished as measurable objectives that can be assessed

through open, objective scientific studies that are subject to

peer review.

d Adequate information systems should be developed to

support management decisions on ground water resources

in the Great Lakes basin.

d Programs should be designed to protect the ecological

foundation of the basin community and should be seen to

be fair to all those who use and contribute to the basin and

are part of the community.

These principles are a first step in making the vision a
reality. These principles need to be translated into guide-
lines, databases, institutions and the other instruments iden-
tified in prior sections and epitomized by the principles.

Challenges to Reaching the Vision
The vision suggests a subtle shift in emphasis. For

example, where some may have believed in the past that
the irresponsible actions of citizens had to be remedied
by governments, we now have to recognize that collabo-
rative effort among many partners, both public and pri-
vate, must be directed not just to rectifying past mistakes
but also to implementing sustainable solutions to avoid
their recurrence. Where resource and environmental pol-
icy once may have relied on technocratic control and
analysis and was viewed as government’s to impose, we
now have to recognize that policies require the informed
consent of stakeholders, who will themselves be instru-
mental in the implementation.

The vast majority of decisions regarding ground
water use is and always will be largely beyond the direct
purview of senior governments and their resource and
environmental agencies. As discussed earlier, those local
decisions have been and will likely continue to be
‘‘responsible,’’ at least with respect to their impact on the
broader Great Lakes water balance. But they have not
always been ‘‘responsible’’ with respect to ‘‘interrelation-
ships with surface water and other components of the
Great Lakes ecosystem,’’ and the resource has not al-
ways been ‘‘sustained for the benefit of present and future
generations.’’

A basin-wide capacity for sustainable development
will require the basin’s citizenry to hold certain funda-
mental beliefs or values—for example, the conviction
that the sustainability of the environment is of preeminent
importance that, in the final analysis, both economic and
social development must be environmentally sustainable

and that responsibility for ensuring the sustainability of
the environment rests with and is shared by all people.
The Great Lakes community generates, interprets, and
shares knowledge in many ways. Its universities, research
institutions, commissions, consulting firms, and the
media all play a role. An obvious requirement is to pro-
vide local citizens and water managers with the knowl-
edge and tools they need to deal with these kinds of
issues on their own, and to do so in a more proactive
manner. Looking beyond simple supply questions to eco-
logical impacts of water takings becomes a difficult chal-
lenge. There have been several recent efforts to develop
quantitative methods for assessing the effects of both sur-
face and ground water withdrawals. None have been par-
ticularly successful. Work toward guidelines that can be
readily understood and used at a relatively local level will
no doubt pose a major challenge, but one that is neverthe-
less being tackled in fora in both countries.

Another key challenge is ensuring the safety of drink-
ing water in smaller and more remote areas, which rely
on ground water sources and which may not always have
sufficiently trained personnel. There are also fundamental
research needs. In its 2000 report, the IJC set out a number
that related to ground water use and withdrawals. Among
these were the need for research related to unified, consis-
tent mapping of hydrogeological units and the role of
ground water in supporting ecological systems. A very
difficult challenge is posed by the previously mentioned
movement of ground water divides, as stresses on the
ground water system, such as pumping rates, are changed.
Mapping ground water throughout the Great Lakes region
will be difficult to produce at scales appropriate for water
management, but this work is needed to attain the
required understanding of the ground water system.

Whatever regime is ultimately agreed to for dealing
with consumptive use within the basin, sufficient flexibil-
ity will have to be left to make important community-
level social, economic, and environmental trade-offs. The
challenge will be to find an appropriate balance between
that desired flexibility and protecting the resource and
ecosystem at a broader level. Policy regimes will have to
be supported by readily accessible and usable decision-
support systems. The Great Lakes Commission is pres-
ently coordinating work in this regard. The commission
has already made excellent progress on some of the
clearer issues, such as improving data accuracy and acces-
sibility and preparing guidance on issues such as water
conservation. By contrast, there remain severe challenges
in developing meaningful guidance on more amorphous
matters such as resource improvement and cumulative
impact (Great Lakes Commission 2002). There also are a
variety of financial incentives, disincentives, and other
market-like instruments that could and should be studied
and experimented with to influence the behavior of citi-
zens with respect to ground water.

Despite our many assertions about scientific uncer-
tainties, responsible decisions and responsible actions can
and must proceed today based on the best available
knowledge. Our understanding of ecosystem relationships
and what those relationships mean for sustainable devel-
opment will improve over time. We must commit to
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a process of learning so that management decisions will
continually improve over time.

The Great Lakes Basin in 2050
From a ground water perspective, the Great Lakes

basin of the year 2050 could be very different than it is
today. If one were to simply project current trends and
assume a variety of worst-case scenarios, the outlook may
not be positive. Problems related to climate change, over-
use, unknown pollution, and unfettered diversions could
potentially mount to the point that they could have disas-
trous implications for the social and economic fabric of the
Great Lakes region. But trend is not destiny. One could
equally envisage a much more optimistic future: one in
which the citizens of the region are living in harmony with
their natural ground water endowment; where the water
sector has built on its many and varied examples of sound
management; where ground water demands and availability
are in dynamic equilibrium through a judicious mix of sup-
ply and demand management and, where necessary, adap-
tation; where ground water degradation has been arrested
by dealing with the root causes of pollution; where soci-
ety’s knowledge, policy, and planning systems have been
greatly strengthened; where public awareness of ground
water and related issues is greatly enhanced; and where
citizens contribute actively in devising solutions, making
responsible decisions, and taking appropriate action.

We have made the case that, for both pragmatic and
constitutional reasons in both countries, most ground
water management must necessarily take place at a quite
local level. But for that to happen, senior governments
will have to focus very clearly on building the necessary
capacity among citizens and producing the kinds of
knowledge and policy frameworks that facilitate the
building of that capacity. In that context, future leaders at
all levels will have to become better at mobilizing, cata-
lyzing, framing issues, capturing consensus as it emerges,
and identifying and promoting opportunities for others.
And this will have to be done within a complex interjuris-
dictional context where roles and responsibilities are
clear, and there is a broad level of consensus on appropri-
ate guiding principles. But it can be done.
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