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Executive Summary 
 
Groundwater is one of the Great Lakes Basin’s most important, but under-appreciated natural 
resources. It provides drinking water for 11.5 million residents in Canada and the US, and is used 
extensively in industry and agriculture. Groundwater also contributes more than 50 percent of the 
flow from rivers and streams to the Great Lakes, and plays a pivotal role in sustaining wetlands, 
freshwater fisheries and other biological resources. Long considered a fairly local issue, there is 
increasing recognition of the importance of groundwater at the Great Lakes Basin-scale. This has 
been triggered by proposals for large-scale withdrawals and an increased understanding of the 
ecological role of by groundwater. 
 
An Expert Workshop on Groundwater in the Great Lakes Basin was convened on September 16, 
2003 by the Program on Water Issues at the Munk Centre for International Studies at the 
University of Toronto. A wide spectrum of experts and observers was invited to discuss 
groundwater issues within the context of the Great Lakes Basin. Meeting participants were 
provided with a Discussion Paper developed by Gerry Galloway and Ralph Pentland, two experts 
with extensive experience in Great Lakes Basin policy and technical issues. The Discussion 
Paper, Managing Groundwater Resources in the Great Lakes Basin: Securing Our Future, Draft 
Vision and Principles (August 2003), provided an overview of relevant technical and policy 
aspects of groundwater in the Great Lakes Basin, and included a vision for effective management 
of the resource in the future, and principles to achieve that vision 
 
In the workshop, participants provided the authors of the Discussion Paper with comments on the 
Paper itself.  Much of the focus, however, was placed on getting feedback on the Draft Vision 
and Principles contained in the Discussion Paper. There was considerable support at the 
workshop for the overall direction of the Vision, which was: 
 

“Citizens of the Great Lakes Basin -- individuals, organizations, industries and their 
governments -- understand the value of groundwater and its vital contribution to the 
economy and the health of the Great Lakes ecosystem, and, empowered by 
governments, make responsible decisions about groundwater, sustaining the resource 
for the benefit of current and future generations.” 

 
There was also a considerable degree of consensus concerning the notion that decision-making 
on groundwater should be carried out at the local level within a framework in which upper levels 
of government support decision-making through policies, guidelines, funding and information. 
Detailed comments were received on both the Draft Vision and the Principles and participants 
identified many of the barriers that need to be addressed for more effective management of 
groundwater to take place. There was general support for the Program on Water Issues at the 
Munk Centre continuing to convene a dialogue that would help to build consensus on a 
management framework for groundwater in the Great Lakes Basin. Specifically, there was 
support for the Centre developing a discussion paper on the future governance of groundwater in 
the Great Lakes Basin and hosting a future meeting on the issue with key Great Lakes 
stakeholders. 
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1.0 Introduction to the Workshop 
 
Groundwater – the almost invisible water that flows far beneath our feet – is one of the Great 
Lakes Basin’s most important natural resources, a resource that is vital to many communities, 
industries, farms, rivers and indeed, the ecology of the Basin. Despite its immense value, the 
groundwater systems of the Basin are poorly understood, under stress from human activities, and 
have an ambiguous status in transboundary law. For the most part, the use of groundwater and its 
protection have been considered at a local level. However, recent developments including 
improved understanding of the role of groundwater in the Basin ecosystem and proposals for 
large-scale withdrawals have increased recognition of the importance of groundwater at the 
Great Lakes Basin-scale. To encourage discussion of these issues by the Great Lakes 
community, an Expert Workshop on Groundwater in the Great Lakes Basin was convened by the 
Program on Water Issues at the Munk Centre for International Studies at the University of 
Toronto. 
 
The bi-lateral workshop was held at the Munk Centre on September 16, 2003. The agenda for the 
day is included as Appendix A and was designed to provide as much time for discussion as 
possible on the many complex challenges associated with groundwater in the Basin. The 
workshop was attended by a wide range of experts, some attending as participants, and others as 
observers. (Lists of participants and observers are included as Appendix B, and biographical 
sketches of participants as Appendix C). 
 
Attendees at the workshop were provided in advance with a Discussion Paper developed by 
Gerry Galloway and Ralph Pentland, two experts with extensive experience in Great Lakes Basin 
policy and technical issues. The Discussion Paper, Managing Groundwater Resources in the 
Great Lakes Basin: Securing Our Future, Draft Vision and Principles (August 2003), provided 
an overview of relevant technical and policy aspects of groundwater in the Great Lakes Basin, 
and included a vision for effective management of the resource in the future, and principles to 
achieve that vision. The Discussion Paper served as a catalyst for discussion at the workshop.  
 
This Meeting Report was prepared as a record of the meeting and contains the key ideas, 
comments and concerns that were raised at the workshop. It is an issue-based record, not a 
verbatim record of what was said and discussed at the meeting. As such, comments have been 
organized into categories and remarks are not attributed to individuals or sectors. The Report was 
circulated in draft to participants and observers for their review and appropriate corrections have 
been incorporated in this final version. Any enquiries about the Report should be made to: 
 

Adèle M. Hurley, Director 
Program on Water Issues 
Munk Centre for International Studies, University of Toronto 
1 Devonshire Place, South House, Room 258S 
Toronto, Ontario 
Canada  M5S 3K7 
Tel 416-946-8919   Fax 416-946-8915  
Email hurleyut@istar.ca 
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2.0 What Was Said 
 
 
2.1 Introductory Remarks and Facilitator’s Comments 

 
Adèle Hurley, Director of the Program on Water Issues at the Munk Centre for International 
Studies opened the workshop by welcoming participants and observers. She noted that as 
residents of the Great Lakes Basin, we have been conditioned to think about many aspects of its 
surface water – the water that we can see. The significance of groundwater, however, has largely 
been lost on us; it has been out of sight and out of mind. The volume of groundwater in the Basin 
is equal to Lake Michigan – sort of a sixth Great Lake. Adèle noted that we live in a time of near 
record low water levels and increasing pressures to move water around both inside and outside 
the Basin. Recent studies show that groundwater that used to flow into Lake Michigan has 
started to flow in the opposite direction as a result of increased groundwater pumping outside the 
Basin. Government officials in the Basin are drafting policies governing withdrawals of both 
ground and surface water at a time when our knowledge of groundwater is vague. As the scholar, 
Harold Bloom posed “the plight of modern times is that as information becomes increasingly 
available to us, where shall wisdom be found?” Adèle noted that this was the question that was 
put to Gerry Galloway and Ralph Pentland, two experts – one Canadian and one American – 
with extensive expertise in complex Great Lakes Basin policy and technical issues. They were 
invited to co-author a catalyst document that would define the future state for effective 
management of groundwater resources in the Great Lakes Basin, including the principles 
underlying the achievement of that state. The document would outline the key technical and 
policy matters that are at play in the Great Lakes Basin today, and would provide the basis for 
discussion at a bilateral workshop. This Discussion Paper had been provided to participants in 
advance of the meeting and the authors would be presenting their findings at the workshop.  
 
Adèle noted that there were two groups in the room – participants and observers – and that it 
would be incorrect to assume that the participants are the experts and the observers merely here 
to listen. Many of the observers were among the most expert individuals on the continent in 
terms of the groundwater technical and policy issues that will be discussed here today. Some 
observers, however, may be unable to take public positions on these issues at this time. 
Notwithstanding this, the observers have been invited as expert listeners, and opportunities have 
been provided for them to make comments throughout the day. 
 
The overall goal of the Program on Water Issues’ Great Lakes Basin Groundwater Security 
Project is to engage the broad Great Lakes community in the discussion of groundwater in the 
Great Lakes Basin, with the ultimate aim of improving the management of this important 
resource. Adèle noted that groundwater in the Great Lakes Basin is shared by two nations, eight 
states, two provinces and dozens of major cities and regions. Groundwater is the source of 
drinking water for 11.5 million residents in the Basin. It is extensively used by industry and 
agriculture. Groundwater contributes more than fifty percent of the flow from rivers and streams 
to the Great Lakes, and it plays a pivotal role in sustaining wetlands, fisheries and other 
biological resources. The project aims to “secure our future” by identifying what we, as a 
society, have to do to continue to benefit from this largely invisible resource. Adèle noted that 
today’s workshop is an important step along this path. She acknowledged the support provided 
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for the workshop from the Walter and Duncan Gordon Foundation. Adèle then introduced 
facilitator, John Buccini. 
 
John began by reiterating the purpose of the meeting. He noted that it was a workshop, and that 
there was only one brief presentation scheduled. The rest of the day has been set aside to engage 
participants in conversation on the Discussion Paper. He then reviewed the agenda for the day 
and format of the workshop. The three main items of discussion are 1) the Discussion Paper 
itself and particularly the Draft Vision and Principles, 2) barriers to effective management of 
groundwater in the Great Lakes Basin, and 3) next steps in the process. Because of the number of 
people in the room, John encouraged participants to be as focused and brief as possible with their 
comments, and indicated that the goal was to provide ample opportunity for everyone to make 
their comments and have their questions answered.  
 
John noted that the expected outcomes of the meeting include the gathering of expert feedback 
on the vision, principles and barriers, and the identification of a potential path forward to address 
groundwater resources in the Great Lakes Basin. He indicated to the participants that the record 
of the meeting would contain the comments, ideas and suggestions of participants, but the 
comments would be not be attributed to individuals or to sectors. The meeting record will be an 
“issue-based” report – one that contains the ideas and concerns that were brought forward, and 
which identifies any areas of consensus. He noted that the meeting would be taped in order to 
assist the notetaker. 
 
John then introduced the authors of the Discussion Paper, and invited them to present their 
overview of the Paper. 
 
 
2.2 Overview of the Discussion Paper 
 
Gerry Galloway and Ralph Pentland set the stage for general discussion by presenting the 
highlights of their Discussion Paper, Managing Groundwater Resources in the Great Lakes 
Basin: Securing Our Future, Draft Vision and Principles.  
 
Gerry Galloway started off by reviewing the quantity, uses, and value of groundwater in the 
Great Lakes Basin.  He then provided an overview of the stresses and threats to the resource, 
including external demands on the resource, contamination of aquifers and overuse. There is a 
lack of understanding of the areal extent of deep aquifers in the Great Lakes Basin, and little 
understanding of whether such contamination of such deep aquifers can be remediated.  
Recharge rates of some aquifers are not known. He posed the question, “How do you maintain 
the integrity of a resource that is so far underground that you can’t check it on a daily basis?” 
 
Gerry noted the many challenges associated with governance including that the responsibility for 
groundwater is not clear. Is groundwater a national, regional or local issue? Where is the 
knowledge? Where are the impacts felt when there is a groundwater issue? One of the deep 
aquifers in the Great Lakes Basin extends out to Iowa. Does that make them part of the Annex 
2001 process? These are some of the key questions we face. 
 



MEETING REPORT 
 
 

4 
 

Understanding the impacts of climate change is hampered by our inability to accurately forecast 
what the impacts on the Great Lakes will be. The probability is high that we will have less water, 
and the question for this group is “What impact will that have on our ability to sustain our 
groundwater resource over time?” 
 
Gerry finished off by saying that the key 
questions with respect to the Vision 
include “What is the role of citizens? 
What is the value of knowledge? We see 
that “empowerment” means giving 
decision-makers the ability to carry out 
those decisions. The people who make 
decisions locally have to understand the 
regional and national situations. 
 
Ralph Pentland noted that groundwater is a rapidly changing issue and that a number of 
changes have taken place since the paper was written in June. He provided participants with an 
overview of both the US and Canadian legislative and policy frameworks for water management 
in the Great Lakes Basin. He noted that the US Water Resources Development Act (WRDA) is a 
key tool to restrict the removal of water from the Great Lakes, but it is not clear whether WRDA 
applies to groundwater.  
 
He reviewed the history of the Boundary Waters Treaty, which applies to boundary waters 
shared by the two countries, the 49 rivers flowing across the boundary and the approximately 
equal number of transboundary streams flowing from the US to Canada and from Canada to the 
US. He then reviewed the role of the International Joint Commission (IJC). Ralph noted that the 
Boundary Waters Treaty is silent on the issue of groundwater, but in a practical sense, Canada 
and the US have treated groundwater as if it is included in the Treaty. For example, groundwater 
has been mentioned in some references to the IJC. 
 

With respect to removals of groundwater from the 
Great Lakes Basin, the WRDA of 2000 
encouraged the Great Lakes states and provinces 
to work together on an approach to prevent 
removals of water from the Great Lakes (both for 
use inside and outside the Basin). This would 
develop a common standard for decision-making 

based on resource improvement. In Canada, recent amendments to the International Boundary 
Waters Treaty Act essentially prohibit removals of water from the Great Lakes Basin and other 
boundary waters. The differences between the two approaches are perhaps rooted in geography, 
stated Ralph. Both nations and all the Great Lakes states and provinces share a common 
objective of protecting the waters of the Great Lakes. In the US, there is a secondary objective, 
which is to meet the needs of communities outside the Basin.  
 
Ralph noted that the Great Lakes Charter was developed as a response to proposals in the 1980s 
for large-scale removal of water from the Great Lakes. It requires the states and provinces to 

[When talking about groundwater in the Great Lakes 
Basin] you can say what Benjamin Franklin said in 1746: 
you begin to appreciate it when the well runs dry. You 
can also put it in the 21st century context by saying that 
you also begin to appreciate it when the well gets 
tainted…We face two challenges in the future, the 
tainting of our groundwater supplies and the very 
presence of those supplies. 

Gerry Galloway 
 

[With regard to removals of water from the 
Great Lakes], in Canada, we just say “no”; in 
the US, we say “maybe”. 

Ralph Pentland 
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inform each other if there are any requests for large-scale removals of water, either from inside 
or from outside of the Basin.  In 2001, the Great Lakes states and provinces signed Annex 2001 
to the Great Lakes Charter. The goal of the Annex 2001 process is to develop a standard for 
decision-making to make decisions on water removals less arbitrary. At this time, the principles 
upon the decision-making standard would be based are still open to a very wide range of 
interpretation, and there is some concern about how a resource improvement standard would be 
applied. The schedule for Annex 2001 is to come up with an agreement by June of 2004. 
 
Governments together need to address issues such as climate change, diversions and dredging, 
which can have significantly large impacts on the water resources of the Great Lakes Basin. 
“But,” asked Ralph, “do they have to manage groundwater use together in the same sense that 
they manage Great Lakes levels?” For jurisdictional and pragmatic reasons, groundwater is 
managed at the local level. He noted that in the Vision contained in the Discussion Paper, the 
authors chose to put the emphasis on the “citizen”, which was broadly defined to include 
individuals, local institutions, local organizations, and industries. They are not suggesting the 
downloading of groundwater management to the local level, but rather that it is the job of senior 
governments to equip citizens to manage groundwater wisely, responsibly and in ways that look 
after the whole Great Lakes Basin. “What do senior governments need to do in order to equip 
citizens to take on this task?”  He suggested that senior governments need to take on a major role 
in improving knowledge on the groundwater issue. This includes assessing the ecological 
impacts of small water level changes in the Great Lakes, mapping the resource including 
groundwater divides, developing guidelines for local decision-makers, and gathering regional-
scale information on groundwater. 
 
Ralph finished off by suggesting that trend was not necessarily destiny. We could imagine a very 
pessimistic future in which groundwater is overused and abused. We can also imagine a more 
optimistic scenario, where responsible decisions are taken at a local level and the people who 
make those decisions are well-equipped to do so, and the resource is managed for the benefit for 
current and future generations. 
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2.3 Comments on the Discussion Paper 
 
General comments 
 

• A participant noted that the Discussion Paper is extremely timely, and sets the stage for 
discussion of profound questions about governance in the Great Lakes Basin. 

 
• A number of participants congratulated the authors on the Paper, and stated that the 

Paper provides a fairly comprehensive overview of groundwater issues in the Basin. 
 
 
Title 

• A participant suggested that the title of the Paper should refer to the Great Lakes/St. 
Lawrence River Basin 

 
 
Volume of groundwater 

• It was noted that there was a typographical error in the Executive Summary for volume 
of groundwater in the Great Lakes Basin; this should be 1,000 cubic miles (p. iv). 

 
• In response to a question, the authors noted that the estimated volume of groundwater in 

the Great Lakes Basin (1000 cubic miles) includes groundwater in Canada as well as the 
United States. 

 
• An observer cautioned against use of the figure of 1000 cubic miles of groundwater in 

the absence of knowledge about recharge rates and the renewability of the resource.  
 

• Another participant suggested that a footnote would be useful for the figure of 1000 
cubic miles of groundwater to specify how the number was calculated and what area it 
relates to. 

 
 
Current condition of the groundwater resource 

• An observer cautioned that the wording on page 6 should be clarified to indicate that the 
authors do not mean to suggest that the kind of overuse of groundwater seen in the 
Ogallala aquifer is being experienced in the Great Lakes Basin. 

 
• A participant stated that “severe groundwater depletion” has not historically been a 

problem in the Kitchener-Waterloo region of Ontario (p. 20). 
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• A participant noted that in Wisconsin, the regional aquifer is fine but that the shallower 
aquifers serving Milwaukee and Green Bay were experiencing problems with both 
quality and quantity1. 

 
• In response to a question about the state of knowledge about the quality of groundwater 

in the Great Lakes, the authors suggested that the old presumption that groundwater is 
clean is not necessarily the case on a local basis, and that there is a tremendous need for 
more research monitoring of groundwater quality. It was also noted that in the US, 
funding for groundwater monitoring has declined and that funding for monitoring is 
inadequate in Canada. 

 
• A participant suggested that the Discussion Paper should reflect the fact that the most 

under-recognized source of contamination of aquifers is non-point source pollution. 
 

• The Discussion Paper does not address the impacts of land use and brownfields, or 
issues associated with property rights and non-conforming uses. 

 
• In Quebec, groundwater quality is affected by agricultural pollution, leaking landfill sites 

and hydro poles. 
 

• Road salt should be included as a major contaminant for groundwater. 
 

• In response to a question as to whether the International Joint Commission (IJC) had 
documented any cases in which groundwater depletion had affected animal species, the 
authors noted that there was nothing from the IJC, but that the scientific literature 
contains many examples where this is the case. 

 
 
Stresses on the resource 

• A participant observed that it may be useful to understand that we are dealing with two 
different kinds of problems here. One kind of problem – characterized by overuse and 
contamination – can happen relatively quickly, is existing already in some places in the 
Basin, and is primarily an environmental issue. The second problem – characterized by 
climate change – takes place very slowly, is a future threat, and can be thought of more 
as a national security issue. It is important to remember that the remedies for one kind of 
problem may not be applicable to the other. 

 
 

                                                 
1 On reviewing the draft Meeting Report, a participant and an observer suggested that the regional aquifers in 
Wisconsin also have substantive water quality and quantity issues. Naturally occurring uranium and arsenic make it 
difficult and expensive to continue to use these aquifers as drinking water sources into the future. Some of the water 
quality issues are magnified by low water levels caused by groundwater pumping. 
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Emerging and future issues 
• In thinking about managing the resource, a participant suggested that we need to 

consider what would happen in a “real emergency”, in which new demands for 
groundwater might arise from an acute water shortage, or the impacts of climate change. 

 
• A participant suggested that groundwater in the Great Lakes Basin should be examined 

as a national security issue. 
 
 
Sustainability  

• A participant suggested that it is a myth that sustainability is linked to recharge. 
Sustainability, he argued, is a socio-economic term, not a scientific one. 

 
• To work towards sustainability, we need to have a body that is dedicated to the broader, 

Basin-wide picture with a simple, common sense approach to addressing cumulative 
impacts. 

 
• We should not forget the concept of sustainability, just because it is (admittedly) hard to 

define. In terms of science, it may be more useful in the case of groundwater to think of 
“sustainable yield”. 

 
 
Boundaries/Definition of Basin 

• The geographic disparity between the surface water and groundwater divides was 
identified by a number of participants as being a key issue and challenge. 

 
• Many Great Lakes States have large areas that lie outside the Basin. This is a major 

factor that has and will continue to influence both the quantity and quality pf 
groundwater. 

 
 
Water taking 

• An observer suggested that while the Ontario Ministry of the Environment is responsible 
for permits for water-taking, they have a poor understanding of what percentage of that 
water will be returned to the original watershed. They also have a poor understanding of 
total withdrawals from the system. 

 
 
Integrated management of ground and surface water resources 

• A participant noted that the Paper supports the integrated management of ground and 
surface waters, but does not address how this might be done (e.g., through the Boundary 
Waters Act, the Great Lakes Water Quality Agreement, the Great Lakes Charter, or 
some other means) except in preparing and educating citizens to adopt a view of 
sustainability. 
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Framework for managing groundwater 
• In response to a question about what the respective roles of senior and local governments 

should be in managing Great Lakes groundwater resources, the authors indicated that it 
was an open question. They believed that there should be a regional overview of the 
resource coupled with the ability to deal with the issue at a local level. Upper levels of 
government should provide information, funding and decision support for local decision-
making. 

 
• Many participants indicated their support for decision-making at the local level within a 

framework in which upper levels support decision-making through policies, guidelines, 
funding and information. 

 
• It was noted that local decision-making makes sense as citizens look to local authorities 

for the provision of safe drinking water, as well as other services such as wastewater. 
 

• A number of participants agreed that local decision-makers (the ultimate implementers 
of policy) need to be involved in policy development on groundwater. Others suggested 
that to be effective, policies had to ensure the buy-in of users and stakeholders. 

 
• Given the lack of scientific knowledge about the interactions between ground and 

surface water, a participant asked if can we feel comfortable leaving the decision-making 
to local bodies? Two participants addressed the question: 

 
o In some areas, biologists can estimate how much water a stream needs for 

biological systems. In other areas, educated estimates can be made. 
 
o One regional government in Ontario has improved its management of the 

groundwater resource and is now assessing ecological impacts of water taking and 
assessing cumulative impacts. 

 
• Transparency in decision-making in decision-making was identified as being an 

important element of effective management of groundwater. 
 
• There will always be a tension between flexibility and control. A participant argued that 

often, when more flexibility is given, local decision-makers lose sight of the bigger 
picture. 

 
• A participant cautioned that even within a two-tiered management framework, the ability 

of upper levels of government to oversee the resource can be affected by local judicial 
decisions that set precedence. 

 
• An effective management framework for groundwater in the Great Lakes Basin will 

include market-based mechanisms, regulation and voluntary approaches. 
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• A participant suggested that for effective management of groundwater in the Basin, “soft 
laws” such as the Great Lakes Charter need to be transformed into “hard law” (i.e., 
legislation and regulations). 

 
• An observer noted that an effective management framework needs to include a 

mechanism for apportioning resources  (watersheds and aquifers) that are shared among 
a number of users. Similarly, an effective management framework needs to consider 
“downstream” users. 

 
• A number of participants agreed that adaptive management strategies are needed for 

groundwater management. 
 

• The management challenge is how to set up a governance system for a common property 
resource. This prompts a number of questions. What is the resource? Who currently has 
rights to it? Who needs to be involved in decision-making? How should decisions be 
arrived at? What principles should govern our decisions? What legal and managerial 
institutions do we need? 

 
 
Management structures 

• An observer suggested that the IJC was an obvious choice to oversee groundwater in the 
Great Lakes Basin, but that it needed additional powers and funding to tackle the job. 

 
 

Economic instruments 
• A number of participants argued that effective management of groundwater in the Great 

Lakes Basin must include the use of economic instruments or market-based approaches. 
Full-cost pricing, for example, is key to the wise use of the resource. 

 
• Another participant noted that market-based approaches are not very useful at dealing 

with non-quantifiable resources, such as in-stream systems. 
 
 
Dredging, diversions and water levels 

• A participant suggested that it would be useful to provide a citation for the statements at 
the top of page 8 dealing with the impacts on lake levels of dredging and diversions. 

 
• An observer challenged the statement that the Boundary Waters Treaty was, by and 

large, a successful tool for managing shared water resources, citing water level control 
regimes that were contributing to low levels of water in Lake Huron. 
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Legal status of groundwater 
• A participant noted the ambiguity of the legal status of groundwater in the Boundary 

Waters Treaty and international law, and suggested that it will be vital to resolve this 
ambiguity before the real stresses on groundwater are felt. 

 
• A participant suggested that the legal underpinnings of WRDA are a concern, in that 

they give equal weight to the needs of people inside and outside the Basin. 
 

• We need to remind ourselves that water is a moveable thing, argued one participant. 
Water moved in cycles before humans appeared on the earth and will continue to move 
after us, except in that we affect it by our actions. We should respect water for what it 
provides us. 

• Whether water is public or private is a very important question. This leads to questions 
of “reasonable use”. How do we define reasonable use?  

 
• A participant suggested that it may be useful to think in terms of a hierarchy of value or 

need for water. That which is essential to meet human needs in the Basin would have a 
very high value. The commercial export of water out of the Basin is usually of the lowest 
order, and therefore of questionable “reasonableness”.  

 
• We need to get past the argument that “a label makes it a product”. The export of large 

quantities of water as product can have a significant impact on stream flow. 
 

• Groundwater is a common good, and as such, should be managed as a public trust. 
Under the public trust doctrine, resources can be divested or diverted, but there is a 
reverse burden of proof on the user to prove that it is necessary, feasible and prudent 
alternatives have been examined, the use will not impair the resource and will be in the 
public interest. This requirement internalises the cost to a local user and supports 
principle #2 (use of the precautionary approach). 

 
 
Educating the public 

• One of the challenges of educating the public about the value of groundwater is that 
there is a perception of abundance. Not only that, observed one participant, but also in 
many places there appears to be an abundance of water. Many farmers, for example, 
spend large amounts of money draining water away from fields. 

 
 
Consumption versus use 

• A key question is “How much groundwater in the Basin is being consumed, as opposed 
to how much is being used and returned to the system?” 

 
• A participant argued that we need to be careful with differentiating between 

consumption and use. All groundwater that is used is changed. After use, it may not be 
returned to the same aquifer. Also, its use requires energy inputs and costs money. 
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• In Minnesota, the term “consumptive use” is used for groundwater that is discharged by 
humans to a stream, because it is not in the same condition with respect to temperature 
and chemistry as it would have been if naturally discharged to that stream. 

 
• A participant disagreed with the notion that any withdrawal of water is not a good thing. 

 
 
Knowledge on groundwater in the Basin 

• A number of participants argued that groundwater in the Great Lakes Basin is a 
relatively-poorly understood resource. There is a clear need to “invest in knowledge of 
the system”. 

 
• A participant noted that the study of groundwater is a relatively mature science. We 

know how to answer the fundamental questions about groundwater, but we don’t have 
all the aquifers mapped yet. We have a reasonable understanding of groundwater quality 
with respect to the major pollutants. What we lack a good understanding of is the 
interactions between groundwater, surface water and aquatic ecosystems. Given this lack 
of understanding, it is a good idea to proceed with caution. 

 
• An observer agreed with the above statement and emphasized that the groundwater 

system on the Canadian side of the Great Lakes Basin is not well understood and there is 
presently no comprehensive mapping of aquifers on the Canadian side of the Basin. 

 
• An observer noted that a key question is how much effort needs to be expended in order 

to understand the resource, and at what scale that understanding needs to take place (i.e., 
local, regional or Basin-wide). 

 
• The Discussion Paper should be widely distributed because there is a need to improve 

people’s understanding of groundwater issues in the Basin and give more people the 
chance to comment on it. 
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2.4 Comments on the Draft Vision and Principles 
 
NOTE: To aid the reader, the draft vision and principles have been included as Appendix D. The 
principles have been numbered in the appendix as an aid. 
 
Comments on the vision 
There was significant general support for the broad direction of the Draft Vision. Many 
participants suggested minor changes including: 
 

• The term “enabled” or “equipped” might be more appropriate than “empowered”. A 
robust management framework will enable decision-making at all levels. 

 
• For clarity, the final clause should read, “sustain the groundwater resource”. 

 
• We will not be able to sustain the resource for future generations unless ecosystem 

values are a key objective. 
 

• The vision should reflect the integration of ground and surface waters, and therefore the 
need to manage the entire system. 

 
• The needs of Great Lakes biota should be reflected in the vision. 

 
• The vision needs a sharper focus: perhaps it attempts to include too much. 

 
• We need to be clear that the intent is not to have citizens individually make decisions 

about things with enough information and then everything will be fine in the future. 
 

• Perhaps the vision of a desired future state should include a more defined legal regime 
for managing groundwater. 

 
• There should be more emphasis in the vision on protecting the groundwater resources of 

the Great Lakes Basin, including the preventing pollution and protecting the quality of 
those resources. 

 
• Support the use of the word “understand”, because it is difficult to manage without 

knowledge and data. 
 

• The notion of collaboration or working together should be added to the vision. 
 

• There should be some mention of the time period being considered. Is it two 
generations? Forty to fifty years? 

 
• The vision is good, but implementing it will be a real challenge. 
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Comments on the principles 
There was much general support for the principles, and many suggestions of additions or 
changes. These included the following: 
 
Suggested additions  

• The principles should reflect and include aboriginal issues and rights. 
 

• The principles should reflect the fact that groundwater is a renewable resource. 
 

•  “Sustainability” needs to be defined and the definition should include economic, 
environmental and social aspects of the issue.  

 
• A number of participants suggested that the principles should contain the notion of local 

decision-making within the context of overall understanding of the system.  
 

o One participant described an ideal situation as “groundwater decision-making 
embedded in a robust upper level management framework providing maximum 
flexibility at the local level.” 

o It will be important to define “local” in this context. 
 

• Protection of the Great Lakes Basin ecosystem is central to the vision, but is not 
expressed in the principles. Suggested wording is: “The evaluation of ecosystem impacts 
should be a central feature of decision-making on groundwater withdrawals”. 

 
• The principles should include giving citizens the power to act if governments fail them. 

 
• The principles should anticipate the use of market-based approaches to drive water 

efficiency measures, which is central to wise use of the resource. 
 

• The principles are silent on the role that groundwater has played in helping to define and 
maintain economic vitality and identity. Continued access to groundwater is necessary 
for continued regional identity, health and vitality. 

 
• There should be a principle reflecting the need to communicate to citizens about 

groundwater in order to achieve the component of the vision that deals with creating an 
understanding of the value of groundwater. 

 
• There should be a principle that water is not owned, but is there to be used, and the use 

should respect the ecosystem itself. 
 

• A principle should be included on no net loss of recharge capability. 
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Principle #1 (Single hydrologic system) 
• The question was raised as to whether this principle is achievable, given that there is 

uncertainty about whether deep aquifers can indeed be recharged2. 
 
Principle #2 (The precautionary approach) 

• We need to remember that uncertainties are in fact the norm, and that we can never fully 
understand ecological systems. 

 
• The words “precautionary principle” can raise red flags in some sectors. Perhaps 

“conservative approach” is better. 
 

• Uncertainties are only part of the reason why a precautionary approach should be used. 
We also use a precautionary approach because we are looking to improve the resource 
and ecosystem health. 

 
• The bias in favour of retention of water in the system is good. 

 
• The bias of retaining water in the system raises the question of how far does one take the 

burden of proof? How far downstream do you have to look for potential impacts? 
 
Principle #3 (Not foreclosing options for future generations) 

• This principle is vital, because we are presently using our water resources on a “credit 
card basis”. 

 
Principle #4 (Use of best conservation and demand management practices) 

• The obligation to apply best conservation and demand management practices should be 
voluntary. 

 
• “Reasonable conservation practices” should be used instead of “best conservation 

practices”. 
 

• This should refer to best conservation and demand management practices that are 
economically achievable or economically feasible. 

 
• In law, the term “reasonable” which has been suggested is almost impossible to work 

with. It may make the most sense to leave out the modifier “best” and just say “an 
obligation to apply conservation and demand management approaches”. 

 
• We use 1/3 to 1/2 more water per capita in the Great Lakes Basin than elsewhere in the 

world. We need to use best conservation practices in order to have the moral authority to 
deny our water to those outside the Basin.  

 

                                                 
2 On reviewing the draft Meeting Report, a participant and an observer suggested that there is no doubt that deep 
aquifers are indeed recharged. 
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• The obligation to use best management practices is important in that it recognizes that 
the very use of water changes its character.  

 
• An observer expressed support for obligations to conserve water and noted that, using 

the analogy from energy, “the cheapest barrel of water is the one you don’t use”. 
 
Principle #5 (Involvement of all stakeholders in decision-making) 

• This principle needs some work to better reflect the groundwater situation. 
 
Principle #6 (Building on existing institutional arrangements) 

• This principle is not supported by the text of the Discussion Paper. Existing groundwater 
problems in the Basin illustrate that there is a lack of adequate institutional 
arrangements.  

 
• Another participant supported Principle #6 as written because it refers to “respecting” 

existing institutions, not necessarily using them. 
 
Principle #7 (Developing measurable objectives for water resource goals) 

• This needs to consider the cost of monitoring and who pays. 
 
Principle #8 (Adequate information systems) 

• A number of participants argued that increased monitoring of groundwater was needed 
for improved management of the resource. 

 
• This needs to acknowledge scale issues (state/provincial, regional and local). 

 
 
Principle  #9 (Protection of the ecological foundation of the basin community) 

• It may not be possible to always be “seen to be fair”. Perhaps it should read, “account for 
the needs and values” of all those who use and contribute to the basin and are part of the 
community. 

 
• This principle is of fundamental importance and should be moved up in priority. 

 
• The word “programs” is too limiting. Perhaps this should refer to “management 

decisions”. 
 

• Rather than “programs should be designed to protect the ecological foundation”, this 
should read, “programs must protect the ecological foundation”. 
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2.5 Barriers to Effective Management of Groundwater in the 
Great Lakes 

 
When invited by facilitator, John Buccini, participants and observers were able to identify many 
key barriers that need to be addressed in order to achieve more effective management of 
groundwater resources in the Great Lakes Basin. 
 
Legal/regulatory barriers include: 

• the lack of a legal linkage between surface water and groundwater; 
 

• inadequate laws and policies; and 
 

• the definition of “reasonable use” is outdated. 
 
 
Knowledge barriers include: 

• lack of adequate monitoring and research; 
 

• loss of in-house groundwater expertise in some agencies due to cutbacks; 
 

• cutbacks that have reduced the capacity of USGS to carry out its mandate (e.g., a 90% 
shrinkage in groundwater budgets over 10 years);  

 
• insufficient investment in Canada in groundwater research at regional scales; and 

 
• lack of accurate demand forecasting for water use. 

 
 
Barriers relating to definition and scope of the problem include: 

• lack of a common definition of the “problem” (i.e., the environmental community sees 
all withdrawals as consumptive, but the industrial sector doesn’t); and 

 
• lack of emphasis on retention of water within watersheds. 
 

 
Barriers relating to partnership include: 

• lack of collaboration among disciplines and among institutions; and 
 

• the difficulty of so many stakeholders working together 
 
 

Barriers relating to education, awareness and behaviour change include: 
• the challenge of educating the public about groundwater, motivating the public to care 

about the resource, and changing behaviour to protect it; 
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• the difficulty of implementing a conservation ethic when people have a perception of 
resource abundance; 

 
• the need to transfer knowledge from scientists to everybody else; and 

 
• the need to more effectively share information (e.g., with accessible databanks). 

 
 
Institutional barriers include: 

• the need to build the capacity of institutions to make wise decisions on groundwater; 
 

• the difficulty of achieving integration of water quality and water quantity management; 
 

• addressing situations where communities may be outside the surface water boundary of 
the Great Lakes but inside the hydrogeological divide; 

 
• involve groups such as the Great Lakes Mayors in groundwater policy development; 

 
• allocating responsibility (“Whose job is it?”); 

 
• lack of commitment at various levels of government to address groundwater issues such 

as overuse and contamination; and 
 

• the need to balance human and ecosystem needs. 
 
 
Financial barriers include: 

• money (including the costs of implementing Annex 2001, the costs of more expensive 
water, and the costs of providing the information support that local decision-makers 
need); 

 
• lack of adequate water pricing at a local level; and 

 
• lack of incentives to take action. 

 
 
Barriers relating to scale include: 

• differences in scale (both geographical and temporal) that complicate and confuse the 
issues; and 

 
• the time scale of politics, with its four year cycles, which is very different from the 

geological time scales that one uses for groundwater. 
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2.6 Next Steps in the Process 
 
Adèle Hurley outlined a series of possible next steps in the process of addressing the issue of 
groundwater in the Great Lakes Basin. 
 

• Discussion Paper: This was developed as a catalyst document to focus discussion at the 
workshop. Many useful clarifications and comments on the Paper have been received 
during the workshop. Any additional comments can be forwarded to Adèle by 
September 18th, who will then pass them on to the authors. Gerry Galloway and Ralph 
Pentland will make small changes and corrections to the document, but will not be 
substantially revising it. The Munk Centre will post the revised document on its website 
(with a target date of September 26th). 

 
• Meeting Record: Joanna Kidd will be preparing the meeting record, which will contain  

the ideas, comments and concerns raised at the workshop. It will be prepared by mid-
October and will be circulated to participants and observers as a draft for review. When 
finalized, it will also be posted on the Munk Centre’s website. 

 
• Moving Forward:  Adèle suggested that there appeared to be fairly broad agreement 

with the overall direction of the Draft Vision put forward in the Discussion Paper and a 
fair degree of consensus on the notion of decision-making on groundwater at the local 
level within a framework in which upper levels of government support decision-making 
through policies, guidelines, funding and information. She noted that the question then 
becomes, “How do we build this conceptual framework for effective management of 
groundwater in the Great Lakes Basin?” Some direction for this has been provided by 
the workshop itself. Adèle proposed that the Program on Water Issues at the Munk 
Centre proceed to develop a discussion paper on Future Groundwater Governance in the 
Great Lakes Basin, to be used as a centrepiece for a future gathering of key Great Lakes 
stakeholders. This gathering may be organized in partnership with a US institution. 

 
Facilitator, John Buccini then invited participants to comment on the proposed next steps. 
 

• There was general approval of the path forward as outlined.  
 
• An observer noted that this is a highly important discussion, and congratulated the 

Program on Water Issues at the Munk Centre for convening the workshop and for 
organizing it so well.  

 
• Adèle agreed that Executive Summaries of the Discussion Paper and the Meeting Record 

would be provided in French. 
 

• It was proposed that the workshop participants review the discussion paper on Future 
Groundwater Governance in the Great Lakes Basin in a draft form, but a number of 
participants argued against the idea. The counter suggestion was that peer review be 
done by a small group as the document is being developed, as was done during the 
development of the Discussion Paper. 
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• A participant suggested that future steps should address the need to increase awareness 

and build understanding of groundwater issues in the Great Lakes. The idea was raised 
of perhaps including youth in the proposed meeting on governance. 

 
• A participant suggested that the word “governance” should not be defined too narrowly, 

but should include knowledge and other support systems for decision-making. It may be 
more useful to use the term “management framework” rather than “governance.” 

 
• Following a suggestion from an observer, the Munk Centre will develop a distribution 

strategy and will circulate the Revised Discussion Paper to the following bodies that 
were identified: 

 
o Canadian Council of Ministers of the Environment 
o International Joint Commission 
o United States Geological Survey 
o Geological Survey of Canada (Natural Resources Canada) 
o Environment Canada 
o Canadian Water Network 
o Environment Quebec 
o Ontario Ministry of the Environment 
o Great Lakes States 
o Association of Municipalities of Ontario 
o Federation of Canadian Municipalities 
o Peel Children’s Water Festival 

 
• Any additional contacts for receiving the Revised Discussion Paper should be forwarded 

to Adèle by mid-October. 
 
• The Munk Centre will also circulate the Revised Discussion Paper to meeting 

participants and observers.  
 
 
Adèle concluded the workshop by thanking co-authors Gerry Galloway and Ralph Pentland, 
organizers and contributors, Owen Saunders and Jim McCuaig, facilitator John Buccini, 
organizer and notetaker, Joanna Kidd, all the participants and observers in attendance, and 
colleagues from the Munk Centre.  
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3.0 Key Themes and Observations 
 
A number of key themes and observations can be drawn from the lively and thoughtful 
discussion that took place in the workshop.  
 

• There was general agreement that groundwater is an extremely important resource in the 
Great Lakes Basin. It is vital – in some cases, irreplaceable -- for many communities, 
industries, farmers, river systems and certain important biological systems including 
wetlands. 

 
• There was also general agreement that groundwater needs to be examined within the Great 

Lakes Basin context. Local decisions on groundwater can have profound and far-reaching 
consequences. In this sense, participants agreed that the workshop was both timely and 
useful. 

 
• Although many argued that “we know a lot about groundwater”, few would disagree that 

there are significant information gaps that need to be addressed. On both the Canadian and 
US sides of the Great Lakes Basin, there is a need to map aquifers, better understand the 
amount of groundwater being used and the volume available in aquifers, and improve 
knowledge about recharge rates. There is also a need on both sides of the border to 
improve our understanding of the complex interactions between groundwater, surface 
water and biological systems.  

 
• There was general agreement that significant investment in research and monitoring is 

needed to improve our knowledge about groundwater in the Great Lakes Basin. 
 

• There was general recognition that the obvious place for decision-making on groundwater 
use is at a local level, although “local” was not defined by the group. But there was also a 
recognition that such local decision-making needs to take place within a framework in 
which upper levels of government support decision-making through policies, guidelines, 
funding and information. 

 
• There was a sense of urgency about the need to move forward displayed at the workshop. 

As one participant noted, we need to improve our management of the resource now, 
before things become critical due to stresses such as population growth or climate change. 

 
• There was considerable concern raised about the ambiguous status of groundwater in 

international law and policy. 
 

• There was general support for the Program on Water Issues at the Munk Centre 
continuing to work on the issue and build on the outcomes of the workshop. Specifically, 
there was support for the Munk Centre developing a discussion paper on a future 
management framework for groundwater in the Great Lakes Basin, for use as a focal point 
for a future gathering of key Great Lakes stakeholders on the issue. 
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WORKSHOP AGENDA 
 

MANAGING GROUNDWATER RESOURCES IN THE GREAT LAKES BASIN: 
SECURING OUR FUTURE 

 
Vivian and David Campbell Conference Facility 

Munk Centre for International Studies, University of Toronto 
1 Devonshire Place, South House, Main Floor 

 
September 16, 2003 

 
8:45 Welcome   

• Background and Goals of Project  Adèle Hurley 
• Introduction of Facilitator--John Buccini  

 
9:00 Getting Started 

• Purpose of the Meeting  John Buccini 
• Agenda Review 
• Expected Outcomes 
• Note taking and Non-Attribution 

 
9:15 Introduction of Authors and Participants 
 
9:30 Overview of the Discussion Paper  

• General overview Gerry Galloway 
 Ralph Pentland 
• Vision 
• Principles 
• Q&A 

 
10:00 Participant Discussion of the Vision and Principles 
 
11:30 Comments from Observers  
 
NOON LUNCH—Munk Centre First Floor Reception 

 
1:00 Continuation of Discussion of Vision and Principles 
 
2:30 Barriers to Effective Management of Groundwater in the Great Lakes Basin 
 
3:30 Next Steps in the Process (including observer comment)  

• Discussion and feedback 
 

4:30 Adjournment 
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Corporation where he works at the nexus of engineering, GIS and water resources.  A former 
secretary of the United States Section of the International Joint Commission, he has served as a 
consultant on a variety of water resources engineering and management issues to US and 
international organizations and was a Presidential appointee to the Mississippi River 
Commission and the American Heritage Rivers Committee.  In 1994, he led the White House 
Study of the Great Mississippi Flood of 1993.  He is currently a member of two National 
Academies committees reviewing water resources issues.  He is a former dean of the Academic 
Board (Chief Academic Officer) of the United States Military Academy where he also was 
founding head of the Department of Geography and Environmental Engineering.  He is a 
graduate of the Military Academy and served 38 years in the Army retiring as a brigadier general 
in 1995.  A geographer, civil engineer, and public administrator, he holds advanced degrees from 
Princeton, Penn State, the U.S. Army Command and General Staff College and the University of 
North Carolina. He is a registered professional engineer in New York. 
 
ROGER L. GAUTHIER 
Mr. Gauthier is the Program Manager for Data and Information Management with the Great 
Lakes Commission in Ann Arbor, Michigan.  Mr. Gauthier is on assignment to the Commission 
from the U.S. Army Corps of Engineers, Detroit District.  He has over 27 years of government 
service.  In his capacity with the Commission he manages projects dealing with regional air 
toxics inventories, emergency response planning, and information management for Great Lakes 
water and land resources.  He has extensive experience in Great Lakes water level forecasting, 
Lakes Superior and Ontario outflow regulation, geographic information systems (GIS) and 
remote sensing.  Roger is a past president of the Michigan Section of the American Water 
Resources Association and the current U.S. lead for information management for the 
International Joint Commission’s Lake Ontario – St. Lawrence River Study.    
 
Mr. Gauthier received his baccalaureate from Grand Valley State University in 1975.   
 
REG GILBERT 
Reg Gilbert is senior coordinator at Great Lakes United, a coalition of 170 environmental, 
hunter-angler, labor union and community organizations from Canada, the United States, and 
First Nations / Tribes dedicated to protecting and restoring the Great Lakes - St. Lawrence River 
ecosystem.  
 
Reg has worked for the organization since 1991, and on its water quantity  efforts since 1997. He 
is a member of the Annex 2001advisory committee, providing feedback to the basin's premiers 
and governors on their  prospective agreement for collective defence against future large-scale 
water export and diversion proposals. Reg has degrees in history and English from the State 
University of New York at Buffalo. 
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MARC HUDON 
Mr. Hudon retired from the Canadian Armed Forces in 1994, where he was active in the 
environmental sector for 21 years.   He worked on hazardous material safety, contaminated soils, 
water and wastewater treatment Plants, recycling and waste management and much more.  Mr. 
Hudon has acquired, a vast expertise from his numerous postings across Canada and abroad on a 
variety of environmental issues and at developing good relations between communities and 
governmental institutions. 
 
Mr. Hudon is President of the Saguenay river’s Priority Intervention Zone Committee (Comité 
ZIP Saguenay). A regional multistakeholder concertation committee active in restoring and 
preserving the Saguenay river, the largest tributary to the St-Lawrence river. He was president of 
Stratégies Saint-Laurent between 1994 and 2003. A Quebec national coalition active on the St-
Lawrence river responsible for the involvement of the shoreline communities on the co-
sponsored federal-provincial St-Lawrence river Remedial Action Plan-SLV2000. He is a Board 
member of Great Lakes United and was recently elected president of the Regional Advisory 
Council on oil spills for the Quebec region. Finally, Mr. Hudon has received the 
Commemorative medal during the celebration of the 125th anniversary of the confederation of 
Canada in recognition of his significant contribution to compatriots, community and to Canada.  
 
ADÈLE M. HURLEY 
In 1980, during the early days of the Reagan Administration, Adèle Hurley co-founded the 
Canadian Coalition on Acid Rain.  Ms. Hurley moved to Washington, DC, established an office, 
and registered as a Foreign Agent on behalf of the Canadian Coalition on Acid Rain.  The Acid 
Rain Coalition quickly became the largest single- issue citizen's coalition in Canada.  For the 
next eight years she worked on a successful campaign aimed at bringing about amendments to 
the US Clean Air Act, and on regulations to reduce pollutants from large Canadian emitters.   
Upon her return to Canada she established her own company which continues to specialize in 
North American air and water issues.  
 
In the early 1990's she was appointed to the Board of Directors of Ontario Hydro, where she 
served as the first Chair of the Environment Committee of what was then the largest utility in 
North America.  
 
In 1995 she was appointed by the Prime Minister's Office to serve as Canadian Co-Chair of the 
International Joint Commission which oversees Canada/US boundary water issues according to 
the Boundary Waters Treaty of 1909.   She has served as a member of the Canadian Federal 
Government=s International Trade Advisory Committee-Task Force On Environment and Trade 
Policy. On April 1, 2001 Adèle  Hurley became a Senior Fellow at the Munk Centre for 
International Studies at the University of Toronto, where she directs the Program on Water 
Issues.  
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JOANNA KIDD 
Joanna has a background in epidemiology, journalism and environmental research, and has been 
consulting in the environmental field for 15 years. As a consultant, she specializes in 
environmental planning, public involvement and communications. She has provided service to a 
broad range of non-governmental, municipal, provincial, federal and international clients on 
many issues including water quality, watershed management and habitat restoration. As a 
volunteer, Joanna is currently Chair of the Toronto Bay Initiative, a citizens group focused on 
making the Toronto Bay area cleaner, greener, healthier and more accessible. 
 
GEORGE H. KUPER 
Geroge Kuper joined the Council of Great Lakes Industries, an association of Canadian and U.S. 
industrial organizations with major investments in the Great Lakes region, in 1994 as its second 
president and chief executive officer.  Under his leadership the Council has become a respected 
leader in environmental policy issues in the Great Lakes. 
 
Previously he spent six years as President and CEO of the Industrial Technology institute, a not 
for profit manufacturing, research, development and deployment organization in Ann Arbor, 
Michigan. During his tenure ITI became the largest organization of its kind assisting 
manufacturers in the United States. 
 
He has served as the executive director (1983-88) of the Manufacturing Studies Board of the 
National Academy of Science in Washington, D. C. and was a principal founder of the National 
Center for Manufacturing Sciences.  He was the executive director of the National Center for 
Productivity and Quality of Working Life, nominated by President Gerald Ford and served as 
deputy director of the Mayor’s Office of Justice Administration in the City of Boston. 
 
In industry, Kuper was responsible for company-wide productivity improvement programs at the 
General Electric Company.  He has been the founding principal in four corporations and a 
director of five additional companies.  He has served as the chairman of the National Association 
of Manufactures Committee on Productivity and a founder and vice president of the American 
Productivity Management Association. 
 
Kuper holds an undergraduate degree in political science from John Hopkins University and a 
graduate degree in international law from the London School of Economics and in business 
administration from Harvard Business School.  
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SARAH MILLER 
Sarah Miller has been the Co-ordinator of the public-interest legal clinic the Canadian 
Environmental Law Association (CELA) for 25 years. During that time she has worked on both 
water quantity and quality issues in the Great Lakes. Her work has ranged from water impacts of 
international trade agreements, to involvement in several remedial action clean-up efforts in the 
Great Lakes. She co-ordinated CELA submissions to Phase 2 of the Walkerton Inquiry that 
considered water policy and regulatory reforms to further protection of drinking water in 
Ontario. 
 
Sarah co-ordinated the research and publication of the international coalition Great Lakes United 
and CELA report The Fate of the Great Lakes - Sustaining or Draining the Sweetwater Seas? This 
study examined a range of social, economic, and environmental impacts of water withdrawals. She 
is currently serving on the Advisory Committee to the Great Lakes Water Management Initiative 
working to implement an Annex to the Great Lakes Charter to strengthen the region's protection 
from water withdrawals. 
 
Sarah has helped form several coalitions bringing together labour, environmental and health groups 
to work for strong public control of water resources and water services. She is involved an outreach 
project to inform and involve the public in changing water programs and policies through a series of 
workshops being held around Ontario this fall. 
 
Sarah is also a member of the Occupational and Environmental Working Group of the City of 
Toronto Cancer Prevention Coalition. 
 
MIKE MURRAY 
Mike Murray is currently Commissioner of Transportation and Environmental Services with the 
Regional Municipality of Waterloo.  He has overall responsibility for the Region’s water supply, 
wastewater treatment, solid waste management, transportation and transit services. In his 11 
years with the Region of Waterloo (including 5 years as Director of Water Service) Mike has 
been involved in many of the Region’s sustainable development initiatives, including:  water 
conservation; water resource management and protection; long-range infrastructure planning; 
recycling and waste management enhancements; and the creation, expansion and promotion of a 
Regional Transit system.  These and other initiatives have required the integration of land-use 
planning, engineering, environmental, social, and financial considerations, and collaboration 
with diverse stakeholder groups.   Before joining the Region, Mike worked as a consulting 
engineer, mainly in northern and western Canada, where he was involved in the planning, design, 
and construction of numerous water, wastewater and hazardous waste treatment facilities.  Mike 
has a Bachelor’s degree in Chemical Engineering from McMaster University, and a Master’s 
degree in Civil and Environmental Engineering from the University of Toronto.    He is actively 
involved in a number of industry associations and not-for-profit organizations, and is currently 
on the Board of Directors of the Canadian Water and Wastewater Association (CWWA) and the 
Ontario Center for Environmental Technology Advancement (OCETA).  He was recently 
honored by the OntarioWater Works Association for his contributions to the municipal water 
supply industry in Ontario. 
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JAMES NICHOLAS 
Jim Nicholas manages the U.S. Geological Survey’s water-resources program in Michigan. He 
has co-authored papers on ground water and the Great Lakes, wrote the chapter on the status of 
water-resources information for the Great Lakes Commission’s recent publication “Toward a 
Water-Resources Decision Support System”, and is leading a binational research effort to better 
understand the relationship of groundwater and the Great Lakes in support of the Great Lakes 
Charter Annex. Jim is a member of the Council of Great Lakes Research Managers, an Observer 
to the Great Lakes Commission, a member of the Resource Group for the Great Lakes Water 
Management Working Group of the Council of Great Lakes Governors, and President of the 
Michigan Chapter of the American Water Resources Association. He holds an M.S. in Geology 
from Northern Illinois University and an M.S. in Civil Engineering—Water Resources from 
Stanford University.  
  
JAMES M. OLSON 
James M. Olson is the senior principal with the law firm, Olson, Bzdok & Howard, P.C., 
specializing in Environmental, Land Use and Natural Resource law and policy.  He has a 
Bachelor of Arts degree in Business from Michigan State University.  A graduate, with honors, 
from the Detroit College of Law, he undertook specialized post-graduate legal training and holds 
a Masters of Law degree at the University of Michigan in environmental and natural resource 
law.  He is also a trained and accredited mediator.  Since clerking with the Michigan Supreme 
Court in 1971-1972, he has been practicing for more than thirty years, primarily in the areas of 
environmental, land use, municipal, water and natural resource law.  He has written extensively 
and given numerous presentations on various subjects associated with environmental, public 
trust, water, land use law, and takings law.   He currently represents the Michigan Citizens for 
Water Conservation in the water and public trust rights law suit over the groundwater withdrawal 
and diversion of water by Nestle/Perrier out of the headwaters spring aquifer of the West Branch 
of the Little Muskegon River, which of course ultimately flows into Lake Michigan. 
 
Mr. Olson’s most recent publications include:  Environmental Law  “The Michigan 
Environmental Protection Act Lives,” 78 MICHIGAN BAR JOURNAL 418 (1999). 
International Litigation, the Great Lakes, and Water Law “Great Lakes Water,” 80 MICHIGAN 
BAR JOURNAL 33 (2001).  “Should Water Be Managed as a Commodity? Counterpoint,” 
ADVISOR, p. 8, Great Lakes Commission (Nov/Dec 2002)  “Michigan Citizens for Water 
Conservation v Nestle,” James Leher News Hour (PBS, Dec. 31, 2002)  Unconstitutional Taking 
of Property “Calming the Waters of the Private Property Rights Movement,” 1995 Detroit 
College Law Review 35 (1995). “Takings in Michigan,” 2 Michigan Law and Policy Review 261 
(1997). 
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RALPH PENTLAND (CO-AUTHOR) 
Ralph Pentland is currently President of Ralbet Enterprises Inc., where he has been active in 
consulting on a variety of water and environmental policy issues. From 1978 to 1991, he was 
Director of Water Planning and Management in the Canadian Department of the Environment. In 
that capacity, he was responsible for overseeing numerous Canada - U.S. and Federal – 
Provincial agreements and arrangements, and was the prime author of the Federal water Policy 
that was tabled in Parliament in 1987. With respect to Great Lakes 
issues, he served as Canadian Co-Chairman of the IJC's Diversions and Consumptive Uses Study 
Board (1978 - 1982), the IJC's Great Lakes Water Uses Study Team (1999 - 2000), and the IJC's 
International water Uses Review Task Force (2002 - 2003). Since 1991, he has worked on water 
and environmental policy issues in a number of countries, including Canada, the United States, 
Venezuela, Indonesia, Poland, China and India. 
 
SCOTT PIGGOTT 
Mr. Piggott received his Bachelor & Master of Science Degree in Biosystems Engineering from 
Michigan State University.  His graduate work was guided by Dr. Joe Ritchie, the Homer Nowlin 
Endowed Chair for Water Research in Agriculture.  Knowledge base includes groundwater 
hydrology, small watershed hydrology, biological material water content, agricultural 
climatology, crop modelling, geographic information systems, and remote sensing.  His work 
experiences include time with the Michigan Department of Environmental Quality and Air 
Pollution Control Device design in Private industry.  His responsibilities as manager of the 
Michigan Farm Bureau Agricultural Ecology Department include:  water quality issues (TMDL 
review, Member-based Water Quality Education), water quantity management and air quality 
concerns.  He is a member of the Annex 2001 Advisory Committee, and is Co-Chairman of the 
Michigan Agriculture Environmental Assurance Program.   Other work efforts include 
Concentrated Animal Feeding Operation regulation,  representation on the Michigan Technical 
Committee and NRCS Practice Standard Review, and other environmental issues. 
 
OWEN SAUNDERS 
J. Owen Saunders is Executive Director of the Canadian Institute of Resources Law and Adjunct 
Professor in the Faculty of Law at the University of Calgary, where he teaches public 
international law. He has a B.A. (1st Class Hon.) in economics from St. Francis Xavier 
University and holds law an LL.B from Dalhousie University and an LL.M. from the University 
of London (London School of Economics and Political Science). He is a member of the 
Canadian Council on International Law, the International Bar Association, the American Bar 
Association and the American Society of International Law. 
 
His research interests have included water law, international law, environmental law, natural 
resources law, and constitutional law. He has written numerous articles on the legal aspects of 
natural resources management, including transboundary resource management generally and 
water management specifically. He has acted as an advisor to Canadian and foreign governments 
and international organizations on resource management and environmental issues. Relevant 
books he has authored or edited in the area of natural resources law and policy include 
Interjurisdictional Issues in Canadian Water Management (1988); Growing Demands on a 
Shrinking Heritage: Managing Resource-Use Conflicts (co-editor with M. Ross, 1992); The 
Legal Challenge of Sustainable Development (ed. 1990); Natural Resources Management in a 
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Federal State (ed. 1986); and Public Disposition of Natural Resources (co-ed. with N. D. 
Bankes, 1984). He was also co-author with Steven Kennett of a report for the Northern River 
Basins Study entitled Interjurisdictional Institutions for the Northern River Basins: A Review of 
Options (1995). Also in the area of water law, he has acted as an advisor to Environment Canada 
(on interjurisdictional legal issues relating to the Mackenzie River Basin), to the Prairie 
Provinces Water Board (on issues of interpretation of the Master Agreement on Apportionment), 
to Indian Affairs and Northern Development Canada (on water issues arising out of  the 
Mackenzie Valley Resource Management Act) and to the Mekong Secretariat (on 
interjurisdictional legal issues concerning the use of the Lower Mekong River Basin). More 
recently, he has served on the binational study team advising the International Joint Commission 
on its 1999-2000 Water Uses Reference, in which capacity he had the lead role in preparing the 
legal background paper for the Commission. In 2002 he was a member of the four-person task 
force created by the Commission to prepare a three-year update on the Water Uses Reference. 
 
HUGH SEGAL 
Hugh Segal is President of the Institute for Research on Public Policy based in Montreal; he also 
teaches at the School of Policy Studies at Queen's University where he is the Ivey Foundation 
Fellow.  He sits on public and private sector boards in the communications, energy, construction, 
engineering, alcohol and manufacturing sectors.  He is Chair of the Walter and Donald Gordon 
Foundation, a Trustee of the McGill Centre for the Study of Canada, the Advisory Council for 
the Democracy Centre at UBC, and a director of the Atlantic Council of Canada. 
 
A graduate of the University of Ottawa, Hugh was Associate Secretary of Cabinet in Ontario for 
Federal Provincial Affairs and Chief of Staff in Ottawa to the Prime Minister of Canada.  In the 
private sector, he was a Director for Corporate and Investor Relations at John Labatt Ltd., and 
Chairman of the Tact group of communication, advertising and broadcasting concerns.  He has 
been a regular columnist on public policy for both the Toronto Star and the Financial Post, as 
well as a regular panelist on CTV’s Canada A.M., CBC's the National and the Editors on PBS.  
He has authored three books on politics and public policy:  No Surrender (Harper Collins, 1994), 
Beyond Greed (Stoddart, 1996), and In Defence of Civility (Stoddart 1999). 
 
DON SWAILES 
Don leads the Wisconsin Department of Natural Resource's Drinking Water Quality Section in 
Madison, WI.  He began work with the Department in 1982 as a District Water Supply Engineer 
for Southeastern Wisconsin, then worked as the District Water Supply Supervisor in Eau Claire 
for four years prior to taking a position as the Drinking Water Surveillance Team Leader in 
Madison in 1989.  Don was promoted to his current position in November 2000 and he is 
responsible for implementation of the federal Safe Drinking Water Act in Wisconsin.  He 
received his B.S. in Physical Science from the U.S. Naval Academy, Annapolis, MD and his 
M.S. in Environmental Engineering from the University of Iowa, Iowa City, Iowa. Don is a 
resident of Oregon, Wisconsin. 
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HARRY SWAIN 
On leaving the Canadian federal government, where he had been deputy minister of Indian 
Affairs and later Industry, Swain became CEO of Hambros Canada and a director of its UK 
merchant banking parent. Presently a company director and management consultant, he served as 
Chair of the Research Advisory Panel for the Walkerton Inquiry. He holds a doctorate in 
economic geography from Minnesota and an LL.D. from Victoria  
 
DAVID A. ULLRICH 
David Ullrich is the Director of the Great Lakes Cities Initiative.  His responsibilities include 
working with U.S. and Canadian mayors from across the Great Lakes Basin to advance the 
restoration and protection of the resource.  The Initiative will be sharing best practices among the 
cities, towns, and counties so that all have the benefits of the successful efforts of each other.  
The Initiative will also be working on Great Lakes restoration legislation, planning, and 
implementation. 
 
Prior to assuming his current position, Mr. Ullrich served for thirty years at the U.S. 
Environmental Protection Agency=s Great Lakes regional office in Chicago, working on 
environmental issues in the six states of the upper Midwest.  He worked in many capacities over 
the years, including Acting Regional Administrator, Deputy Regional Administrator, Waste 
Management Division Director, Deputy Regional Counsel, Air Enforcement Chief, and Water 
Enforcement Attorney.  For six years, he was the U.S. Chair of the Water Quality Board of the 
International Joint Commission, and was a founding member and chair of the Midwest Natural 
Resources Group.  He also completed a six month executive exchange assignment with the 
German Interior Ministry.  Mr. Ullrich has received recognition for a number of his 
accomplishments during his public service career. 
 
Mr. Ullrich graduated from Dartmouth College in 1970 with a degree in English and received his 
Juris Doctor from the University of Wisconsin Law School in 1973, with an emphasis in 
environmental law.   
 
JAMES H. I. WEAKLEY 
James H. I. Weakley has served as President of Lake Carriers’ Association since January 16, 
2003.  As chief spokesman for U.S.-flag Great Lakes carriers, he represents the industry on a 
wide range of issues affecting vessel operations.  His maritime experience is therefore naturally 
extensive.  A 1984 graduate of the U.S. Coast Guard Academy, he sailed aboard the USCG 
Cutter MIDGETT as an Engineering Officer.  Shoreside assignments included Pollution 
Response and Vessel Inspection, as well as Search and Rescue (SAR). 
 
Mr. Weakley entered the private sector in 1993 when he joined The Interlake Steamship 
Company as Personnel Director.  During his career with Interlake (one of the largest U.S.-flag 
carriers on the Great Lakes), he advanced to the position of Operations Manager.  He remained 
in the U.S. Coast Guard Reserve and was recalled to active duty following the events of 
September 11, 2001, and became a founding member of the Maritime Security Division for the 
Ninth Coast Guard District. 
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The U.S. Coast Guard has honored Mr. Weakley on several occasions.  He has been awarded two 
Coast Guard Commendation Medals, two Achievement Medals, the Humanitarian Service Medal 
and two National Defense Medals, as well as other personal and unit awards. 
 
Mr. Weakley is a member of the Board of Directors of the Maritime Cabotage Task Force, the 
Washington, DC-based coalition that promotes the Jones Act in our nation’s capital.  He is also 
an officer of Great Lakes Maritime Task Force, a regional labor/management coalition that 
focuses on Lakes issues.  He is Chair of the Board of Visitors at Great Lakes Maritime Academy, 
serves as an Advisor to the Council of Great Lakes Governors, and is a member of American 
Society of Association Executives, The Propeller Club of the United States in Washington, DC, 
and Cleveland, Ohio, and is an Alternate Commissioner for the Great Lakes Commission. 
 
Mr. Weakley earned a Masters of Business Administration from the Executive Program at Case 
Western Reserve University in 1999.  
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Note: The Principles above have been numbered for clarification only in order to aid the reader 
of this report. 

Vision for the Future  
 
Citizens of the Great Lakes Basin -- individuals, organizations, industries and their governments 
-- understand the value of groundwater and its vital contribution to the economy and the health 
of the Great Lakes ecosystem, and, empowered by governments, make responsible decisions 
about groundwater, sustaining the resource for the benefit of current and future generations.  
 

Principles 
1. Surface and groundwater resources are part of a single hydrologic system, and must be 

dealt with as a unified whole in ways that take into account water quantity, water quality 
and ecosystem integrity. 

 
2. Because of the many uncertainties involved, a precautionary approach should be used in 

managing water: There should be a bias in favour of retaining water in the system and 
using it more efficiently and effectively. 

 
3. Water and related resources of the basin should be used and managed to meet present 

needs, while not foreclosing options for future generations to meet their cultural, 
economic environmental and social needs. 

 
4. 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. 
 

5. Decisions must involve all governments, stakeholders, and the citizenry at large.  The 
process must be open to involvement and meaningful participation by all. 

 
6. It is important to respect and build upon the strengths of existing institutional 

arrangements. 
 

7. Water resource goals, wherever possible, should be established as measurable objectives 
that can be assessed through open, objective scientific studies that are subject to peer 
review. 

 
8. Adequate information systems should be developed to support management decisions 

on groundwater resources in the Great Lakes Basin. 
 

9. 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. 


