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Executive Summary

The Commission for Environmental Cooperation of North America (CEC) sponsored an Expert
Workshop on Freshwater in North America on 21 January 2001. The workshop, hosted by the
Program on Water Issues at the Munk Centre for International Studies at the University of
Toronto, brought together a small group of experts from Canada, Mexico, and the United States
to discuss freshwater issues with a focus on groundwater.

The first session of the workshop focused on defining the issue. Participants identified the major
threats to groundwater as being overuse, contamination, land-use changes, deforestation,
population growth and climate change. They also identified where the greatest pressures on
groundwater are found now and where they will likely be found in the future. Many barriers to
integrated management of ground and surface water were identified, and these included legal,
policy, institutional, technical, knowledge and educational barriers.

The second workshop session focused on moving forward. Participants identified a wide variety
of actions that they felt were needed to move towards integrated management of ground and
surface water. Many effective management approaches and tools were identified that were
currently in use in North America and elsewhere. The participants finished by discussing
potential roles for the CEC in integrated management of ground and surface water.
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1 BACKGROUND TO THE WORKSHOP

In June 2001, the Council of the Commission for Environmental Cooperation of North America
(CEC) held its annual meeting in Guadalajara, Mexico. At that meeting, the Council directed the
CEC Secretariat to analyze issues relating to local water pricing and watershed management, and
promote accessible, affordable technologies for improving water management. As a preliminary
step in identifying how to implement this decision, the CEC sponsored a workshop on freshwater
in North America.

The Expert Workshop on Freshwater in North America was held at the University of Toronto on
21 January 2002, and was hosted by the Program on Water Issues at the University of Toronto’s
Munk Centre for International Studies. Thirteen experts from Canada, Mexico and the United
States participated in the one-day workshop, which examined freshwater issues from a North
American perspective, including how to integrate groundwater and watershed management. A
discussion paper (“Groundwater: A North America Resource”) was prepared and circulated to
participants in advance of the workshop to aid discussion. The agenda for the day, and the list of
participants, observers, consultants and CEC staff are included as appendices to this report.

This meeting report was prepared by Joanna Kidd on behalf of the Program on Water Issues at
the Munk Centre for International Studies and has been reviewed by workshop participants.

2 WHAT WAS SAID

2.1 Introductory Remarks

The workshop was opened by Adele Hurley, Senior Fellow, Program on Water Issues at the
Munk Centre for International Studies at the University of Toronto. She welcomed participants
and stressed that the workshop was not intended to be a stakeholder forum, but rather a forum
involving key experts in the field of freshwater. Ms. Hurley then introduced the CEC Executive
Director and staff, the workshop facilitator, the research writer, observers, Munk Centre staff and
translators.

Janine Ferretti, Executive Director of the CEC, warmly welcomed participants and thanked the
Munk Centre for hosting the event. She then gave a brief background on the CEC and the
workshop. The CEC is the international organization created by Canada, Mexico and the United
States under the North American Agreement on Environmental Cooperation to address regional
environmental concerns, help prevent potential trade and environmental conflicts, and to
promote the effective enforcement of environmental law. The Council is the decision-making
body of the CEC: it is formed of the Environment Ministers of Canada, Mexico and the United
States and it meets annually. At its last meeting in June 2001 in Guadalajara, the Council
identified water as a key concern for them and asked the Secretariat to assist them to examine
water-related issues. Specifically, the Council asked that the Secretariat “analyze issues relating
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to local water pricing and watershed management, and promote accessible, affordable
technologies for improving water management.”

Ms. Ferretti noted that water is one of North America’s precious natural resources and this is not
the first time that CEC has dealt with the issue. The CEC has recently published a report that
provides an excellent overview of the legal and policy framework for transboundary water
management.1 The Commission has also been involved with the San Pedro River, in a local issue
that has transboundary implications. She noted that one of the CEC’s roles is to provide forums
for the three countries to come together, and exchange views and ideas, both at the scientific and
policy level. This meeting is the first time that the CEC has examined groundwater and broader
water issues from a scientific point of view.

Ms. Ferretti indicated that groundwater was identified as a priority for the workshop because it is
becoming an emerging concern for all three countries. Concern about groundwater is driven by
five issues: water quality problems, water quantity problems, an expanding population that relies
on groundwater, climate change, and the growing understanding of the importance of the
interactions between ground and surface water. She noted that the CEC is planning to host
additional workshops to address other aspects of freshwater issues. The Secretariat’s goal is to be
able to report to the Parties on water so that they can prepare updates for their next Council
meeting in June 2002. She finished by saying that she was looking forward to participants’ ideas
and advice on freshwater issues and their thoughts on what role the CEC might be able to play in
those issues.

Adele Hurley then formally introduced Rita Pearson Maguire , the workshop facilitator, and
provided background on her extensive experience with water issues in Arizona and elsewhere.
Rita described her role as facilitator and outlined the agenda for the day. She reiterated the
purpose of the workshop, and emphasized that the workshop was intended to be a scoping
session—an initial discussion of freshwater issues with a focus on groundwater. She indicated
that this author would be preparing notes of the meeting and that they would be circulated to
participants in draft form. She also noted that the comments contained in the meeting report
would be unattributed and encouraged all participants to speak freely and frankly.

Ms. Maguire then asked the participants to introduce themselves and provide a brief description
of their work on water-related issues.

                                                
1 Commission for Environmental Cooperation, 2001. North American Environmental Law and Policy: North
American Boundary and Transboundary Inland Water Management Report.
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2.2 Defining the Issue

2.2.1 The Threats to Groundwater
The discussion paper (“Groundwater: A North American Resource”) identifies the chief threats
to groundwater as overuse, contamination, climate change and population growth. Participants
were asked whether they felt that the discussion paper accurately assessed the threats to
groundwater in North America.

• Participants generally agreed that the discussion paper provided a good, concise summary
of the key threats to groundwater in North America. The paper draws from many key
references and synthesizes the information from many sources.

• It was suggested that “deforestation” should be added as a threat to groundwater, one that is
especially relevant in Mexico.

• Changes in land use (such as housing development, land drainage and the construction of
reservoirs) should be clearly identified as a threat to groundwater resources.

• A participant suggested that it would be useful to supplement the threats to groundwater,
with an opportunity analysis (e.g., to identify the potential to use depleted aquifers to store
both surface and groundwater).

In addition to addressing threats to groundwater, participants made many other comments on the
discussion paper. These are described below.

Timing
• A participant noted that the discussion paper was very timely and that he was currently

working with five co-authors on a similar paper on the “Intensive Use of Groundwater in
North America.” It will be published in 2002 as a chapter in a book on managing
groundwater around the world.

Pricing
• Some participants suggested that the discussion paper should place more emphasis on

market approaches to water pricing. This includes examining the consequences of water
demand management (the social benefits and economic returns) and connecting water use
rights with the market.

• Following from the above point, a participant urged that discussions of market approaches
should reflect the differing legal and policy frameworks for managing water that exist in
North America.

Information
• Some participants suggested that the discussion paper should stress the need to improve our

understanding of groundwater and surface water use (who is using it, how much is being
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used and for what purposes). “Without this knowledge” argued one participant “we cannot
effectively manage groundwater and surface water together.” Understanding water use was
also felt to be necessary for implementing market-based approaches to water pricing.

• Others acknowledge that “water use is crucial in understanding the issue,” but emphasized
that there is a need to look at the entire system and linkages. “We have to have an
understanding of the whole hydrologic cycle.”

• On a related note, participants stressed that it was important to make a distinction between
consumptive and non-consumptive uses of groundwater.

• A participant suggested that great amounts of information on groundwater exist, but
missing are summaries of information (for example, on stocks and withdrawals) at the
national level.

• A participant that the discussion paper does not address the critical need for action in some
areas, a need that should not be constrained by lack of complete knowledge.

• More recent numbers exist on the amount of renewable freshwater in Mexico, the
population relying on groundwater, and groundwater withdrawals by sector. These were
passed on to the CEC.

Management
• It was suggested that the discussion paper should indicate that there are many issues

associated with local management of groundwater resources.

• A participant noted that although groundwater is local, its use, overuse and contamination
can have regional, national and event international impacts. “Although groundwater
supplies are local in nature, their use can have impacts on large systems like rivers. It is
therefore appropriate for the three nations to be involved in the issue, and a good reason
why the CEC should be involved.”

• A number of participants noted that it was important to stress the complexities of managing
groundwater: not just three nations, but many states and provinces, as well as regions and
water management districts are involved in the issue.

• Participants noted the importance of considering the cultural dimensions of the groundwater
issue, including the differing cultures of managing water and differing national cultures.

• The discussion paper should recognize the importance of capacity building for Mexico and
the potential for joint ventures.

• Some participants suggested that the discussion paper should contain background
information on the experience of Mexico’s River Basin Councils and its National Program
on the Efficient Use of Water and Energy.
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• A participant suggested that the discussion paper should reflect the potential for conflicts
between the agricultural and environmental sectors, especially in water-stressed areas.

Technologies
• One participant suggested that the discussion paper should mention some emerging

technologies, such as aquifer storage, water re-use and efficient irrigation systems.

Education and Awareness
• The discussion paper should include the importance of educating the public about and

raising awareness of the importance of groundwater and the need to use it wisely.

Involvement
• The discussion paper should reflect the necessity of involving stakeholders and water users

in decision-making processes dealing with groundwater, and the need to build the capacity
of stakeholders and users to participate.

2.2.2 The Pressures on Groundwater

Participants were asked their opinions on where the greatest pressures on groundwater are at
present and where they expect them to be in the future.

General
• In a general sense, the greatest pressures to groundwater are now found:

o in areas of intensive agriculture2 where there is pervasive contamination from nitrates
and pesticides;

o where headwater areas are being developed;
o where there are dramatic shifts in land use or land-use intensity;
o where there are significant changes in water use and water-use intensity;
o where there is inadequate source protection of aquifers;
o in highly arid regions where surface water supplies are stressed and limited;
o in areas of rapid population growth where there may be both water quantity problems

and water distribution problems;
o where groundwater is contaminated with biological or chemical contaminants; and
o where bulk water export is being considered.

• A participant argued that lack of information on groundwater is a pressure itself. “In
Canada, we are only just beginning to collect regional-scale information and data on
groundwater.”

                                                
2 The Spanish word “agricultura” refers only to the growing of field crops and does not include livestock raising.
Throughout this report, the term “agriculture” is used in its English sense to denote both field crops and livestock
raising.
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Geographic
• Participants identified many geographic areas where groundwater is now under significant

pressure.
o The key problem areas in Canada are found in the southern part of the country where

most of the population lives. Key areas where groundwater is under significant
pressure include the Cambridge/Waterloo area in Ontario, and the provinces of New
Brunswick, Nova Scotia and Prince Edward Island (where 60 to 100 percent of the
population relies on groundwater). Pressures are also great in the prairies (where most
of the groundwater is being pumped) and the Abbottsford aquifer in British Columbia
(which is shared with Washington State).

o Along the US/Mexico border, the areas under the greatest pressure include: the Rio
Grande/Río Bravo watershed, the Colorado River watershed, the Juárez/El Paso area;
the Sonora area in Arizona and the San Pedro River.

o Other important areas in the United States include: coastal regions (such as the
southeast states and in the Great Lakes), the Pacific Northwest (along the border with
Canada) and the High Plains area (including the Milk River and the Dakotas).

o In Mexico, groundwater resources are under the greatest pressure in: Mexico City, the
Lerma-Chapala Basin, the northern watersheds, the Yucatán Peninsula and the arid
High Plains area.

• A participant cautioned that because of the lack of information on groundwater quality and
quantity, there may be additional areas under significant pressure that we are currently
unaware of. “We don’t really know accurately all the places where there are overpumping
problems or the severity of those problems (because we don’t accurately measure inflows
and outflows from many groundwater basins) and we don’t monitor water quality in most
groundwater basins on a regular basis so the severity of the problem is not well known
either.”

• A participant from Mexico noted that the relative importance of groundwater problems may
vary from country to country. In Mexico, it was noted, bacterial contamination of
groundwater (with its resulting severe health impacts) is a much more significant concern
that nitrate contamination (which has much less impact on human health). On this issue, an
American participant suggested that bacterial problems are a concern in all three countries,
and the importance of them has perhaps been underestimated in the United States and
Canada.

• A participant argued that distribution problems are an engineering problem. He suggested
that “we should focus on the source—on its availability, suitability and sustainability.”
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Future Pressures
• A number of participants predicted that in the future, pressures on groundwater will

increase in areas where intensive agriculture is practiced (whether or not irrigation takes
place). In such areas, both overuse and contamination of groundwater are a concern.

• Some participants argued that future pressures on groundwater will be extreme in areas
where surface water supplies are limited. Users will increasingly turn to groundwater to
supplement surface water supplies.

• One participant suggested that in the future, the main groundwater conflicts will be linked
to economic success (areas of rapid economic growth) and democracy (pressure on elected
officials to act quickly to resolve problems).

• A number of other future pressures on groundwater were identified. These include: land-use
changes, climate change, bulk water exports, lack of knowledge and data, access to data,
lack of public awareness of the problem and aquifer contamination.

Data Collection and Management Actions
• A number of participants raised the concern that sometimes the need to collect information

and data is used as an excuse to not take management actions. There are areas in Mexico,
for example, where the quality or amount of groundwater is critical right now. In these
areas, participants argued that decision-makers should take action to protect aquifers based
on existing information.

• Other workshop participants argued that there was no inherent conflict between the need for
management actions and the need for adequate information on groundwater, but that rather
“they drive each other.” The contamination of aquifers in Bangladesh was cited as an
example of what can happen with inadequate monitoring. There millions of people
unknowingly drank water contaminated with high levels of arsenic for 15 years before the
effects were noticed.

• Another participant argued that lack of information can lead to a vicious cycle in which a
lack of information leads to a crisis in water quality or quantity which then leads to
management decisions that are made without adequate information which can then
exacerbate the crisis. “Gathering information is an investment.”

2.2.3 Barriers to Integrated Management of Groundwater and Surface Water
Definition of Sustainable Use
The workshop facilitator, Rita Pearson Maguire, asked participants to offer comments of the
definition of sustainable use found on page 15 of the discussion paper. This definition of
sustainable groundwater resource development is “the amount of groundwater that can be legally
extracted from a hydrologic basin over the long term without causing severe economic, social,
ecological and hydrologic consequences.”
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• A participant suggested against using an overly rigid definition of sustainable use and felt
that there may be circumstances that warrant overpumping of an aquifer. “We can’t say
that, in every case, groundwater into the aquifer should equal groundwater taken out.”

• In terms of sustainability, one participant noted that groundwater can be both a renewable
resource in some places and a non-renewable resource in others. This is important for many
reasons, including that there is a GATT exemption for non-renewable resources.

• Factors that can be used to measure the sustainability of groundwater include: decreasing
groundwater storage, overpumping, reductions in the flows of rivers and streams, loss of
wetlands, changes in groundwater quality and climate change.

• A participant argued that the problem is not a failure of agreement on the definition of
sustainable use, but rather the lack of management actions to address it. Another participant
noted that in Mexico, the law allows the federal government to allocate water to meet
ecological needs, but this is never done because of the “difficulties in computing how much
water is needed for ecological ends.”

• One participant stated that any definition of sustainable use must incorporate responsibility
for future generations. “We need to guarantee that future generations have access to clean
and sufficient groundwater to satisfy their needs. To do this, we need to maintain the
hydrologic cycle and the systems associated with groundwater.”

• While generally accepted guiding principles for sustainable use are useful, a participant
suggested that it would always be necessary to apply them on a case-by-case basis.

• A participant argued that one of the problems of managing for sustainability is the difficulty
of measuring variables such as the rechargeability of aquifers. A working definition of
sustainability should be developed and agreed upon, and monitoring used to confirm
whether the system is behaving as expected, or not.

Legal, Policy and Institutional Barriers
After the discussion on sustainability, participants were asked to identify what they felt were the
key legal, policy and institutional barriers that stand in the way of integrating the management of
groundwater and surface water.

• Participants identified the lack of effective management structures to deal with
groundwater, both in transboundary situations, and within the three countries

• Where regional or watershed-based surface water management structures such as water
districts or Conservation Authorities exist, participants noted that there is the potential to
extend control to groundwater. The mandates of these agencies would likely have to be
expanded to allow them to effectively address groundwater issues.
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• In most of the US states, landowners own the water under their property and this is a key
barrier to wise management of groundwater resources. “In most places, groundwater is
considered a species of private property that is exploitable virtually at the will of the
landowner.”

• Participants noted that the fragmentation of responsibilities for groundwater is a key barrier
to effective management. Responsibilities are often spread over numerous agencies.

• The lack of cooperation among agencies was identified as a major barrier to integrated
management of surface and groundwater.

• A number of participants suggested that the lack of market-based pricing for groundwater
was a major barrier to better management of the resource.

• A participant suggested that government downsizing in Canada has led to a shrinking
allocation of resources to address groundwater issues. It was felt, however, that this erosion
of resources may being reversed in the wake of the E. coli tragedy in Walkerton, Ontario.

• In Mexico, an over-reliance on regulation was identified as a barrier to better management
of groundwater. Participants felt that there should be more emphasis on other approaches,
including education and incentives for conservation.

• By contrast, a participant suggested that in Canada there is often an under-reliance on
regulation as a tool and an over-reliance on negotiation.

• Another noted that there is a disconnect between land use decision-making (which is
usually carried out at the local level) and water management (which is usually the
responsibility of state/provincial and federal agencies).

Technical and Knowledge Barriers
• The lack of understanding of how aquifers operate was identified as a barrier, albeit one

that was considered “a manageable problem.”

• One of the key barriers to integrated management was identified as lack of information on
water use (who is using it, how much is being used, and for what purposes).

• The lack of summary (trend) information, at regional and national scales, was emphasized
as a key barrier.

• Participants identified recharge mechanisms and the linkages between groundwater and
surface water systems as important knowledge gaps that need to be filled.
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• A participant noted that while groundwater contributes to surface water in streams, lakes
and wetlands and is important to ecosystem integrity and biodiversity, we know very little
about these functions and need to know more.

• The lack of a national groundwater strategy for Canada was identified as a major barrier;
however, it was noted that work is underway to develop such a strategy.

• A participant cited the lack of communication about best practices in freshwater
management as a barrier to improved groundwater management.

• Participants noted that access to information can be as significant a barrier to integrating the
management of surface water and groundwater as is lack of information.

Education and Awareness Barriers
• Lack of public awareness of the importance of groundwater and lack of education among

users about proper practices were identified as major barriers to integrating the
management of ground and surface water. The bilateral citizens committee set up in El
Paso/Juárez to address air quality issues was cited as a potential model for stakeholder
involvement in water management.

• The lack of visibility of groundwater was identified as a major barrier. “Because it is
largely invisible,” argued one participant, “groundwater doesn’t really have an advocate.”

2.3 Moving Forward

2.3.1 Actions to Move towards Integrated Management

Participants were asked to identify what they felt were the most important actions that are needed
to move towards integrated management of ground and surface water.

Management Structures and Approaches
• A participant suggested that a key action would be to select one or more geographical areas

and develop pilot projects to try and define the best approach to integrating the management
of ground and surface waters.

• Another participant suggested studying some “success stories”—areas where action has
been triggered because groundwater use is already affecting surface water and aquatic
systems—and analyzing what was learned and what has worked. The Florida Everglades,
the California Bay Delta, the San Pedro River, Oregon’s Klamath Basin, the Colorado
River Delta, and Ontario’s Kitchener-Waterloo area were identified as candidates for
potential study.
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• It was noted that the Natural Heritage Institute had recently finished an analysis of
successful approaches to integrated management of ground and surface water3 and that the
Institute would be happy to share its findings with others.

• It was also suggested that it would be useful to examine the potential for integrated
management of ground and surface water through existing transboundary institutional
structures.

• Because of the number of agencies involved in managing freshwater and the differing legal
and policy frameworks across North America, a participant argued that we need to find a
new model for cooperation for integrated water management. It was suggested that such a
model could build on the principles used by the International Joint Commission, which
include common fact-finding, dialogue with stakeholders and operating by consensus.

• A participant commented that three factors are required for any successful attempt to
integrate the management of ground and surface water: adequate funding, committed
leadership and effective stakeholder involvement processes.

• A key action would be to improve links between state/provincial and federal agencies that
have responsibilities for protecting groundwater and local (municipal and regional) bodies
that are responsible for land-use decision-making.

Legislation
• A participant argued that water legislation should be amended so that it explicitly

recognizes the interconnections between ground and surface water.

Data, Information and Knowledge
• A participant suggested a three-step approach should be taken to address knowledge issues.

These steps are:
• identifying data availability and data gaps;
• setting priorities for filling data gaps; and
• implementing programs to fill those gaps.

• On a pragmatic note, a participant noted that it is very important to make sure that we are
squeezing the most information out of the data that we currently have.

• In order to set priorities for action, a participant suggested that it would be useful to identify
and rank the regions are most vulnerable to groundwater depletion or contamination.

• A participant suggested that a key action would be to improve communication between
government decision-makers and scientists.

                                                
3 Thomas, G.A. August 2001. System-wide Conjunctive Water Management. Designing Successful Groundwater
Banking Programs in the Central Valley: Lessons from Experience. The Natural Heritage Institute.
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• In order to raise awareness of the importance of groundwater, it was suggested that we
needed to find an advocate for groundwater.

Education and Awareness
• A number of participants argued for improved education and awareness programs aimed at

stakeholders and water users. It was felt that these are prerequisites for informed public
participation in decision-making on water issues.

2.3.2 Effective Management Approaches or Tools

Look Worldwide
• A participant cautioned against looking only at North America for effective approaches and

tools. Lessons may be learned from looking elsewhere, such as the pricing schemes and
water metering used in France, and the education and awareness programs in Israel.

Integrated Management Approaches
• In Mexico, more than 50 groundwater technical committees have been created. These have

been set up to deal with issues such as withdrawals.

• Also in Mexico, many lessons can be drawn from the transfer of Irrigation Districts to
Water Management Districts that are trying to integrate ground and surface water
management. Where this has taken place, the government has made a commitment to train
users and transfer assets. A number of good outcomes have resulted, such as better crop
selection and more efficient use of water.

• A participant noted that Dan Sheen from Columbia, Maryland, has had much success with
simulation techniques in demonstrating the benefits of integrated ground and surface water
management and the need for institutional change.

• The conjunctive use projects studied by the Natural Heritage Institute in California were
cited as effective approaches for integrated management of ground and surface water.

• The municipal planning instruments used in the City of Waterloo, Ontario, to protect
groundwater were identified as being effective. These include good wellhead protection
strategies and restrictions on certain types of land use.

• Watershed planning in Ontario was also identified as a successful approach to managing
water resources and protecting environmental values.

Legal Instruments
• The 1909 Boundary Waters Treaty was identified as an effective instrument that provides

principles and mechanisms for resolving boundary and transboundary disputes over water
along the United States/Canada border. The International Joint Commission, created under
the Treaty, has dealt with groundwater-related issues on a number of occasions.
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Data and Information
• It was noted that the US Geological Survey has real-time water-level data from 600 wells

available on the Internet, along with some real-time data on groundwater quality.

• The US Geological Survey will forward to participants copies of four important reports on
groundwater:

o Groundwater and Surface Water: A Single Resource (USGS);
o Sustainability of Groundwater Resources (USGS);
o Investigating Groundwater Systems on Regional and National Scales (NRC); and
o Envisioning an Agenda for Water Resources Research in the 21st Century (NRC).

Technologies
• Participants noted that many efficient irrigation systems have been developed, but these are

not widely used due to low pricing for water, and other socioeconomic factors such as low
prices for agricultural products.

• Aquifer storage (or “groundwater banking”) was cited as a promising approach in which
groundwater storage is integrated with existing surface water storage and delivery systems.
This has been used in California and in Arizona, through the Arizona Water Bank
Authority.

• It was noted that the Pacific Institute has studied both aquifer storage and the use of treated
wastewater.

Education and Awareness
• The Groundwater Foundation in Nebraska was cited as an organization that has developed a

novel way of educating people about groundwater through its Children’s Groundwater
Festival.

• Public pressure was identified as an important tool that has been instrumental in protecting
groundwater recharge areas in the Oak Ridges Moraine, north of Toronto, Ontario.

2.3.3 Potential Roles for the CEC

Participants were asked to identify potential roles that the CEC could play in freshwater and
groundwater issues.

Management Structures and Management Approaches
• A participant suggested that the CEC could carry out research into the design of effective

transboundary water management institutions. This could include defining what is possible
to achieve by expanding the roles of existing institutions, conducting a needs appraisal, and
evaluating the ability of existing institutions to address integrated management of ground
and surface waters.
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• A number of participants argued that the CEC should use a “pilot project” approach. It
should work with agencies, universities and stakeholders to develop a pilot project on
integrated ground and surface water management. This should build on the lessons learned
at some of the “success stories” mentioned by participants and effective approaches and
tools used elsewhere.

o A participant cautioned that, as an outside agency, it might be difficult for the
CEC to get “in the door” to access stakeholders for such types of projects.

o Concern was also raised about not duplicating efforts that were already underway.

• The Rio Grande/Río Bravo basin was identified by a number of participants as an area in
which groundwater will become a huge, bilateral issue, and an area where creative problem
solving is needed. The CEC could hold stakeholder meetings in the basin to identify the key
issues that need to be resolved.

• The Chihuahua area was also identified as an area in which the CEC could carry out
research on effective management approaches.

• A participant noted that sixty years ago, surface water management was “the issue” along
the United States/Mexico border and suggested that groundwater may soon assume a
similar status. Given this, it was suggested that the CEC could coordinate efforts to examine
conjunctive water management along the United States/Mexico border.

• The CEC could take the principles used by the IJC (joint factfinding, stakeholder
involvement and consensus approaches) and apply them to integrated management of
ground and surface waters in nonboundary areas of North America. The need for
consensus-based approaches was emphasized by many participants as being critical for
sustainable management of water resources over the long term.

• Whatever projects were undertaken, a participant emphasized that the CEC needed to
consider the whole environment (i.e., to integrate groundwater not only with surface water,
but also with wildlife, economic and social issues).

• The CEC could broaden the criteria for accessing the North American Fund for
Environmental Cooperation (NAFEC) and direct funds to local interests to promote
improved groundwater management.

Data and Information
• The CEC could develop an inventory of data availability and data gaps.

• A participant suggested that the CEC could examine the effects of climate change on
transboundary waters along both the United States/Mexico and United States/Canada
borders.

• A participant suggested that, as a neutral third party, the CEC can host meetings and
conferences that would bring local governments, NGOs and agencies together to address
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the issues associated with integrated management of ground and surface water. This is a
role that CEC has played effectively in the past.

• The CEC could support the First International Symposium on Transboundary Waters
Management that is being held in Monterey, Mexico, in November 2002.

Education and Awareness
• The CEC could develop a role for itself in raising public awareness about the importance of

groundwater. It could “become an advocate for the sustainable use of groundwater.”

Other CEC Issues
• A participant suggested that the CEC could examine the links between groundwater and

other issues that it is involved in, such as free trade.

2.3.4 Next Steps and Adjournment
Greg Block thanked participants for sharing their experience, ideas and time. He briefly
commented on the CEC’s previous experiences in the water issue. He felt that the CEC’s work in
the San Pedro River had been very productive, but that it was a mechanism that should be used
judiciously. The recent publication, North American Boundary and Transboundary Inland Water
Management Report, referenced many of the items discussed and recommendations made at the
workshop. Greg noted the ideas generated in the Expert Workshop would be used by the CEC to
craft water-related options to be considered by the Council in their next meeting.

Rita Pearson Maguire thanked Adele Hurley and the Munk Centre for hosting the workshop, and
thanked participants for their participation, creativity and enthusiasm.
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3 KEY THEMES AND OBSERVATIONS

Discussions at the workshop were lively, interactive and thought-provoking. A number of key
themes emerged through the day.

• First, there was consensus among the experts on the need for action on groundwater. All
agreed that it was a vital North American resource that was under threat from human
stresses (overuse, contamination, population growth, climate change, land-use changes and
deforestation).

• There was also general agreement that in many parts of North America, groundwater is in a
critical state right now, primarily due to overpumping and contamination of aquifers. The
workshop participants were able to identify many areas in each country where this is the
case. In such areas, the experts argued, immediate action was needed to address
groundwater problems and could be taken on the basis of available information.

• There was a general agreement that in the future, pressures on groundwater will increase as
populations expand, climate change takes place and surface water supplies are used up.

• The complex nature of the groundwater issue was a common thread that linked many of the
day’s sessions. Groundwater is institutionally complex: across North America, its
management is scattered among dozens of regional, provincial, state and federal agencies. It
is scientifically complex in that it forms part of the hydrologic cycle, which is itself an
intricate and not fully understood system. Finally, groundwater is complex in that it is not
just part of our ecological systems, but also part of our economic and social systems.

• A related theme was that of diversity. Many participants noted the differing legal and policy
frameworks for managing groundwater that are found across North America, and the
differing national cultures. Not only are there important differences from country to
country, but also there can be large differences from state to state or province to province.
The characteristics of watersheds and aquifers also differ widely. In addition, priorities for
action may well differ from country to country. One important aspect of this diversity is the
differing capacity to address the issue between Mexico and the United States and Canada.
One implication of this diversity is the inappropriateness of a “one size fits all” approach to
the integrated management of ground and surface water.

• Participants generally agreed on the need to manage ground and surface water in an
integrated manner and also that this would be challenging to achieve. Although at present
there is no one place where integrated water management is being done in a totally
successful manner, participants were able to identify a number of effective tools and
approaches that are being used in North America and elsewhere. There was a general
agreement that studying these “success stories” and developing an understanding of why
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they work will aid greatly in moving towards improved management of ground and surface
water resources.

• Many participants spoke of the need for effective management structures to manage ground
and surface water in an integrated manner. Many suggested that some existing structures
(including some watershed-based structures) might be able to manage water conjunctively
if their mandates were broadened.

• The need for improved information on groundwater was another common theme in the
workshop. Participants argued that good information is the bedrock of effective water
management, and that without it, we are handicapped in our decision-making. Among the
key information gaps identified were: water use, recharge rates and summary information at
regional and national scales. The lack of understanding of how aquifers operate and of how
groundwater and surface water interact were also identified as important information gaps
that must be filled.

• In every session, participants mentioned the importance of increasing the public’s
understanding of groundwater issues through education and awareness. Many commented
on the challenge of “getting people excited about a resource that is largely invisible.”
Developing informed and aware stakeholders and users was felt to be necessary for
protecting North America’s groundwater resources from contamination, for conserving
water and effective participation in decision making.

• Yet another theme that echoed throughout the workshop was the importance of involving
stakeholders and water users in the management of groundwater. Again and again,
participants noted that effective stakeholder involvement mechanisms were integral to
successful water management processes.

• Finally, the participants in the Expert Workshop generally agreed that there were a number
of useful roles for the CEC that would aid more sustainable use of groundwater in North
America. Many of these reflect the CEC’s demonstrated strength in bringing stakeholders
together to address important issues, its history of dealing with both science and policy, its
ability to communicate well on complex issues, and its inclination to work through
consensus.
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APPENDIX A: LIST OF PARTICIPANTS

CANADA

Rob Bishop
National President
Canadian Water Resources Association
50 First Avenue
Uxbridge, Ontario L9P 1J7
Canada
Tel: (905) 882-4211
Fax: (905) 882-1857
Email: bishopr@mmm.ca

Anthony H. Clarke
Senior Advisor, Environment
International Joint Commission
234 Laurier Avenue West 22th Floor
Ottawa, Ontario K1P 6K6
Canada
Tel: (1 613) 995-0930
Fax: (1 613) 993-5583
Email: clarket@ottawa.ijc.org

Andrew Piggott
Research Hydrogeologist
National Water Research Institute
867 Lakeshore Road
Burlington, Ontario L7R 4A6
Canada
Tel: (1 905) 336-6245
Fax: (1 905) 336-4400
Email: andrew.piggott@cciw.ca

Alfonso Rivera
Chief Hydrogeologist
Geological Services of Canada
Sedimentary and Marine Geosciences Br
Natural Resources Canada
880 Chemin Ste-Foy Bureau 840
Quebec, Quebec G1V 4C7
Canada
Tel: (418) 654-2688
Fax: (418) 654-2615
Email: arivera@nrcan.gc.ca
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MEXICO

Javier Aparicio
Coordinador de Tecnología Hidrológica
Instituto Mexicano de Tecnología del Agua
Cuauhnahuac 8532 Col. Progreso
Jiutepec, Morelos 62550
México
Tel: (011 52 777) 320-8671
Fax: (011 52 777) 319-4341
Email: aparicio@tlaloc.imta.mx

Manuel Contijoch
Vicepresidente de la Comision Internacional
de Irrigación y Drenaje
Comité Internacional de Irrigación y
Drenaje
San Marcos No. 84, Casa 11 Col. Tlalpan
México, DF 14000
México
Tel: (52 555) 573-9963
Fax: (52 555) 573-9963
Email: mcontijoch@ingenieros.com.mx

Héctor Garduño Velasco
Consultor Internacional y Experto en Agua
Mirador No. 63 Casa E-11
México, D.F. 14648
México
Tel: (011 52 555) 555-7291
Fax: (011 52 555) 555-9646
Email: hgarduno@mexis.com

Pedro Medellín Milan
Profesor y Jefe
UASLP—Centro de Investigación y
Estudios de Posgrado CIEP
Montes Aconcagua N. 446
San Luis Potosí, San Luis Potosí 78210
México
Tel: 011 524-44-826-2440 ext 125
Fax: 011 524-44-826-2449
Email: pmm@uaslp.mx

Israel Nuñez Birrueta
Director de la CCA y Canadá
Unidad Coordinadora de Asuntors
Internacionales
Avenida San Jeronimo 458, piso 3
Colonia Jardines del Pedregal
México, D.F.
C.P. 01900
Tel: (525) 490-2100 ext. 14539
Fax: (525) 490-2194
E-mail: inunez@semarnat.gob.mx
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UNITED STATES

Peter Gleick
Pacific Institute
Studies in Development, Environment and
Security
654 13th Street, Suite 104
Oakland, CA 94612
USA
Tel: (1 510) 251-1600
Fax: (1 510) 251-2203
Email: pistaff@pacinst.org

David J. Hayes (by videoconference)
Latham & Watkins
555 11th St., NW, Suite 1000
Washington, D.C. 20004-1304
USA
Tel: (202) 637-2200
Fax: (202) 637-2201Email:
David.Hayes@lw.com

Robert M. Hirsch
Associate Director of Water
US Geological Survey (USGS)
300 National Center 12201 Sunrise Valley
Drive
Reston, VA 21092
USA
Tel: (703) 648-5215
Fax: (703) 648-7031
Email: rhirsch@usgs.gov

Gregory Thomas
President
Natural Heritage Institute
2140 Shattuck Ave. 5th Floor
Berkeley, California 94704
USA
Tel: 510-644-2900 ext 101
Fax: 510-644-4428
Email:  gat@n-h-i.org   
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LIST OF OBSERVERS

Stephanie Adrian
International Water Projects Manager
US Environmental Protection Agency
1200 Pennsylvania Ave. NW 2670 R
Washington, DC 20460
Tel: 202-564-6444
E-mail: adrian.stephanie@epa.gov

Sarah Bjorkquist
Policy Advisor
Environment Canada
10 Wellington Street
Les Terrasses de la Chaudière
Hull, Québec K1A 0H3
Canada
Tel: (819) 994-2063
Fax: (819) 953-0279
Email: sara.bjorkquist@ec.gc.ca

Robert Gourd
Commissioner
International Joint Commission
234 Laurier Avenue West, 22th Floor
Ottawa, Ontario K1P 6K6
Canada
Tel: (613) 992 2945
Fax: (613) 993 5583
Email: brunettev@ottawa.ijc.org

Lisa Littlefield
Policy Advisor
Environment Canada
10 Wellington, 23rd Floor
Hull, Quebec
K1A 0H3
Tel: (819) 997-0199
E-mail: lisa.littlefield@ec.gc.ca

Jennifer Moore
Director General
Environment Canada
EERD
351 St-Joseph Blvd. Place Vincent-Massey
Hull, Quebec K1A 0H3
Tel: 819-997-5674
Fax: 819-994-2541
E-mail: jennifer.moor@ec.gc.ca

Cate Murray
Special Assistant to the Minister of the
Environment
Environment Canada
10 Wellington Street
Les Terrasses de la Chaudière
Hull, Quebec K1A 0H3
Canada
Tel: (819) 994-5232
Fax: (819) 953-0279
Email: cate.murray@ec.gc.ca
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FACILITATOR

Rita Pearson Maguire
Consultant
The Maguire Company
4700 E. Thomas Rd., Suite 206
Phoenix, Arizona 85082-4382
USA
Tel: (602) 840-6400
Fax: (602) 840-6468
E-mail: rita@aemaguire.com

CONSULTANTS

Adele Hurley
Senior Fellow
Munk Centre for International Studies
Trinity College
University of Toronto
1 Devonshire Place, South House
Toronto, ON M5S 3K7
CANADA
Tel: (416) 946-8919
Fax: (416) 946-8915
E-mail: hurleyut@istar.ca

Joanna Kidd
Lura Consulting
107 Church Street, Suite 400
Toronto, ON M5C 2G5
Tel: (416) 410-3888, ext. 3
Fax: (416) 536-3453
E-mail: jkidd@lura.ca

Isabel Studer Noguez
José Ma. Velazco No. 72-1102
San José Insurgentes
México, D.F. 03900
México
Tel: (5593) 4445-5651-2988
E-mail: isastuder@aol.com

CEC STAFF

Janine Ferretti
Executive Director
Commission for Environmental Cooperation
393 St. Jacques Street, Suite 200
Montreal, Quebec H2Y 1N9
Tel: (514) 350-4303
Fax: (514) 350-4314
E-mail: jferrett@ccemtl.org

Greg Block
Director of Programs
Commission for Environmental Cooperation
393 St. Jacques Street, Suite 200
Montreal, Quebec H2Y 1N9
Tel: (514) 350-4320
Fax: (514) 350-4314
E-mail: gblock@ccemtl.org

Nathalie Daoust
Executive Assistant
Commission for Environmental Cooperation
393 St. Jacquest West, Suite 200
Montreal, Quebec H2Y 1N9
Tel: (514) 350-4318
Fax: (514) 350-4314
E-mail: ndaoust@ccemtl.org
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APPENDIX B: AGENDA
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Expert Workshop on Freshwater in North America

Munk Centre for International Studies, University of Toronto
1 Devonshire Place, South House, Campbell Room

21 January 2002

AGENDA

MORNING

8:30 Coffee

9:00 Opening Remarks
• Welcome to participants and introduction of North

American Commission for Environmental Cooperation
(CEC) Executive Director and staff, workshop facilitator,
research writer, observers, Munk Centre staff and
translators

• Background on the CEC and goals for the day

• Formal introduction of workshop facilitator

• Purpose of the workshop and agenda review

Adele Hurley, Senior Fellow, Program on
Water Issues, Munk Centre for
International Studies, University of
Toronto

Janine Ferretti, Executive Director, CEC

Adele Hurley

Rita Pearson Maguire, workshop facilitator

9:30 Participant Introduction
• Each participant to provide brief description of work in

water-related issues

10:00 Break

10:15 Session 1: Defining the Issue
• Does the discussion paper accurately describe the threats to

groundwater in North America?
• Where are the greatest pressures on groundwater currently?

The purpose of the workshop is to examine, from a North American
perspective, how best to integrate groundwater and watershed
management, including considerations of pricing and technology.
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Where can we expect them to develop in the future?
• What are the key barriers that stand in the way of

integrating the management of groundwater and surface
water, including transboundary considerations?

12:00 Lunch

AFTERNOON

12:30 Session 2: Moving Forward
• What are the most important actions that are needed to

move toward integrated management of groundwater and
surface water?

• Are there examples of effective management approaches or
tools that are currently being used?

• Potential roles for the CEC
- information

2:30 Break

2:45 Session 3: Wrap Up
• Observations and discussion
• Acknowledgements and next steps

Rita Pearson Maguire et al.

4:30 Adjournment


