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Figure A3
Plumes of pollution from point and non-point sources of pollution.

Another class of groundwater contaminants arises from non-point pollution
sources. These occur primarily in the agricultural sector from the use of fertilisers
and pesticides. The most widely documented agriculturally based contamination
in Canada is nitrate pollution from fertiliser application.

Microbial contamination may constitute the most common water-quality concern
with respect to groundwater supplies in Canada. Such contamination is most
common in rural areas where septic fields are widely used, and in agricultural areas
where manures are commonly applied. Due to the short life spans of most bacterial
species, coupled with small pore spaces that tend to inhibit significant movement of
bacteria in the subsurface environment, bacterial contamination is generally restricted
to shallow wells or aquifers. Nonetheless, poor well construction or other short-
circuiting mechanisms such as fractures can allow bacteria to travel to deeper wells.

Groundwater-Related Hazards: Groundwater plays a role in several water-
related hazards that come to public attention. Most obviously, over-pumpage of
shallow groundwater tends to exacerbate the impacts of drought by reducing the
most reliable component of stream flow during dry periods. The question of how
such impacts might play out in the context of climate change will be an increasing
preoccupation in future years.
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Over-pumpage of groundwater is also directly responsible for cases of seawater
intrusion and land subsidence. The intrusion of seawater into coastal aquifers is
caused by a reversal of hydraulic gradients due to the installation of pumping
wells near the coast. Land subsidence occurs when groundwater is pumped from
stratified hydrogeological environments that feature interbedded sand and clay
layers. The reduced fluid pressures created by the pumping from the sand layers
cause the clay layers to compact, and this compaction leads to subsidence at the
ground surface. Neither of these impacts has been widely reported in Canada, but
there are many documented occurrences in the United States and other areas
of the world where the soils are less consolidated and groundwater consumption
is high.”!

51 See for example data from the United Nations Economic and Social Commission for Asia and the
Pacific available at: http://www.unescap.org/enrd/water_mineral/Land_cons.htm.
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Appendix 2: Highlights from the Call for Evidence

The Expert Panel on Groundwater arranged for a Public Call for Evidence on
what is needed to achieve sustainable management of Canada’s groundwater. The
‘Call’ was posted on the Council’s website from July 30 to November 2, 2007, and
responses were invited from the general public. The following questions were asked:

* What are the opportunities, challenges or emerging crises for sustainable groundwater
management in Canada?

* Do important gaps exist in knowledge or access to knowledge on groundwater
issues? If so, what are they?

* Are there important gaps in the application of existing knowledge on groundwater?
If so, what are they?

e Are there gaps in capacity (e.g, infrastructure, appropriate skills, information
systems, regulatory frameworks) for sustainably managing groundwater
in Canada?

* What should be the priorities for filling the gaps?

* Are there jurisdictions or particular situations in Canada which are
exemplary (i.e., cases where groundwater is managed in particularly successful
or innovative ways)?

* Do you have any additional concerns or insights on the management of ground-
water in Canada which you believe would be helpful to the expert panel?

Specific notice of the Call for Evidence was sent by email to more than 70 contacts
with an interest in groundwater across Ganada, representing the provincial
governments, NGOs, associations, think tanks, and individuals across Canada. In
the end, 36 submissions were received. Not all authors agreed to make their
submissions public. The 27 respondents listed below agreed to make their
submissions public. To view the submissions, visit the Council’s website at:
www.scienceadvice.ca.

The following are the 27 submitters who agreed to have their submissions made
public:

PROVINCIAL GOVERNMENTS

* Government of British Golumbia: Ministry of Environment, Water Stewardship
Division, Science and Information Branch

e Alberta Environment

* Government of Saskatchewan: Saskatchewan Watershed Authority

e Government of Nova Scotia: Nova Scotia Environment and Labour
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NGOS

* Canadian Institute for Environmental Law and Policy (CIELAP)

¢ Conservation Ontario
¢ Pembina Institute
¢ Pollution Probe

* Scott Findlay, on behalf of HyO Chelsea Community Water Research Program

e Sierra Club of Canada
« WWEF-Canada
 Township of Langley (British Columbia)

* Technical Subcommittee of the Abbotsford-Sumas Aquifer Stakeholders Group

(ASASG)
PROVINCIAL GROUNDWATER ASSOCIATIONS

¢ British Columbia Ground Water Association
¢ Saskatchewan Ground Water Association

OTHER ASSOCIATIONS

¢ (Canadian Association of Petroleum Producers
¢ (Canadian Bottled Water Association

INDIVIDUALS

* Bob Betcher, Hydrogeologist

* Brian Beatty, Hydrogeologist

* Bruce Peachey, President, New Paradigm Engineering
¢ Charles Lamontagne, Hydrogeologist

* Ired and Lynn Baechler, Hydrogeologists

* Grant Ferguson, Hydrogeologist

* Grant Nielsen, Hydrogeologist

* Mary Jane Conboy, Hydrogeologist

 Terry Hennigar, Hydrogeologist

* Yannick Champollion, Hydrogeologist

The following highlights represent what were concluded to be the most important

themes that emerged throughout the 27 submissions. They are organised according

to the following categories:

e General Context
* Key Knowledge Gaps
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* Management or Policy
* Data and Information
e Skills or Training

* Energy

* Exemplary Cases

GENERAL CONTEXT

* The so-called ‘myth of abundance’ is a major impediment to proper stewardship.

» There is a perception that water is a gift from nature and that it should come
free of cost.

* Canada (as a nation) can help to define what ‘groundwater sustainability’ means.

* The biggest opportunity or challenge in the dry to semi-dry western part of
the country is the increasing need for groundwater to fill a larger role for water
supply as surface water sources become increasingly utilised to capacity.

* The federal government should fund research and locally focused projects in
each province using local people who have expert knowledge.

* While the panel is charged with carrying out an evaluation of sustainable
groundwater management in Canada, in developing their report they should be
in a position to compare how sustainable groundwater management is carried
out in this country with approaches taken in other parts of the world, including
the multi-jurisdictional sharing of responsibility.

¢ Increased data collection and improved compilation for public access is necessary
and, in the absence of sufficient data, the precautionary principle should be used.

» Holistic adaptive management on a basin scale is seen as the correct approach
to sustainability.

* An integrated approach to water resource management supports sustainable
groundwater management by connecting groundwater and surface water,
connecting quantity and quality, connecting allocation and water conservation,
and connecting groundwater availability with planning for urban growth.

* The federal role should be to work one stage higher than the provinces; that is,
not applying known and time-proven practices over and again, but carrying out
research and studies which the provinces don’t generally do.

* Looking forward, new challenges to sustainability may include tensions over whether
development over a finite period is likely better than no development at all, the need
to distinguish and allocate between consumptive and non-consumptive use and the
need to promote groundwater knowledge in stakeholder’s communities.

KEY KNOWLEDGE GAPS

e Impacts of new chemicals, currently pharmaceuticals and endocrine disruptors.
¢ Interaction with the biosphere, 1.e., aquatic life in streams.
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» Impact of land use, especially that of high-density subdivisions on individual
wells, forestry and agriculture.

* The connections between groundwater, surface water and the increasing impacts
of climate change.

MANAGEMENT AND POLICY

* The real management of the groundwater resource is done at the provincial
level, with some jurisdictions even looking at management at the municipal or
watershed level. As such we need to focus our attention, for now, on the provinces
when discussing sustainable groundwater management. If there are available
resources in this country that could be applied to all the mapping, studies and
regulatory frameworks that are needed for sustainable groundwater management,
then we should focus those resources in the provinces, not in federal agencies.

* Fragmentation of regulatory responsibility and oversight is a commonly noted
obstacle to sustainable use; greater integrated action at all levels of government
is warranted, perhaps including regulated frameworks for sustainable use. The
technical expertise is largely available to develop a basin-scale understanding of
our groundwater resources; what is missing is government commitment, as
agencies are preferentially focused on regulatory enforcement rather than on
developing a better understanding of the resource.

 Establish a national vision and strategy for groundwater and groundwater
management, with the input of provinces and territories; develop national
indicators for groundwater to measure progress.

* The Canadian research or applied research focus has been so much on conta-
minant hydrogeology that it seems we have been largely ignoring fundamental
issues surrounding basic understanding of groundwater system interactions.

* Undertake Integrated Inventories: It is time to update our inventory techniques
by looking at the entire hydrological cycle (groundwater — streams — lakes —
near shore coastal environments and climate) so hydrogeologists can aid
decision-makers in managing ‘ecosystems’.

¢ In British Columbia, a current major challenge is the lack of a legal framework
for regulating the extraction of groundwater. Legal requirements (and
corresponding capacity) for regulating, monitoring and reporting groundwater
extraction need to be developed or updated.

e There is a need for a review of water allocation policies affecting different,
competing sectors using water.

* There is a need for complete, comprehensive watershed-scale basin plans that
provide an integrated understanding of the surface water and groundwater systems.

* Regulatory agencies often do not require a proponent to carry out sufficient
‘macro’ studies when large-scale developments are proposed (i.c., the volume
beyond what may be influenced by a relatively short-term pumping test).
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e Itis critical that the jurisdictions in Canada give greater consideration to the use
of water pricing as a tool of demand management. The costs can be accounted
for in permitting programs.

* There is concern that in parts of the country the rate of increase in groundwater
use will outpace the science and data available for proper management and that
the precautionary principle requires further application.

 Physical science and data are not in themselves sufficient for sustainable use;
there must be specific mechanisms to shift the values of users towards stewardship.
Multi-disciplinary teams (hydrogeology, hydrology, ecologists, resource managers,
etc.) need to be assembled. Sustainable development will require further
understanding of water valuation and application of full-cost accounting.

* Industry groups express concern over different rules for different sectors, and
the time and effort required to seek water-taking permits is not commensurate
with the duration of the permit. Some groups seck greater availability and
transparency of water data, others seek less.

* Sustainability of groundwater should be measured using metrics that can change
to reflect current and forthcoming pressures.

* Reducing agricultural non-point sources continues to be a management
challenge as nitrogen levels in groundwater are increasing in many parts of the
country despite considerable abatement efforts.

DATA AND INFORMATION

* At present, there is a general shortage of data on actual use of groundwater in most
jurisdictions in Canada. Where available, the data are not segregated into different
use categories. Information on the real cost of water should also be made available
to the public. There is a need for maintaining and regularly updating a user-friendly
database on groundwater use, quality and quantity for the whole nation.

* Promote consistent groundwater management methods by developing national
best practices for: groundwater management programs, groundwater monitoring
networks, groundwater database structures, etc.

* Old, hard-copy groundwater data should be converted to electronic databases
to facilitate data sharing and data analysis.

* Greater use should be made of the Internet to provide access to groundwater
information.

* There is a need for a common public groundwater data set across Canada and
development of a web-based knowledge-decision support-advice tool that relies on
the common data set for local government, water suppliers, and the public to gain
basic knowledge about groundwater generally and specifically in their local area.

* There is a need for sustained funding to collect and manage groundwater data
(i.e., well construction reports) as well as for the legal authority to collect other
groundwater data (e.g., pumping test data, water quality data).
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A consistent framework for monitoring and data collection and the application
of appropriate standards for data, meta-data, mapping and web-based services
are required.

* Many local communities do not have the tax base to acquire capacity to apply
groundwater knowledge in local decisions; the groundwater resource in many
local communities is still viewed as a mysterious and uncertain resource.
Consideration should be given to developing a web-based knowledge-decision
support-advice tool that relies on data, information in provincial (and federal)
groundwater databases and expert knowledge to allow local governments to
develop a basic understanding of the local groundwater resource.

* We need more emphasis on monitoring the impacts of large-scale withdrawals;
a single monitoring well is generally not enough. The monitoring wells must be
appropriately sited, the data reported and a regular review carried out by the
regulator.

 There are still major gaps in data collection, data entry, and database management.
The information system should be able to provide continuous access to a sophis-
ticated Water Atlas where users could zoom in on any area in the province and
have access to:

- 3D aquifer maps with the capacity of generating cross-sections;

- real-time groundwater levels;

- location and use of any well and water intake;

- river flows and water levels;

- water chemistry; and

- completed studies (local numerical models, capture zone analyses, pumping
tests, etc.).

It may be more important to address the needs of people consuming ground-
water known to be contaminated before investing in the considerable resources
to undertake complete mapping of all aquifers.

* National and provincial standards are needed for data collection, compatible
archiving and retrieval frameworks, reasonable extraction limits, and legislated
protection with enforcement for vulnerable and threatened aquifers.

* Develop aquifer inventories (quality and quantity) and groundwater use data.

* Enhance groundwater monitoring programs, including regular reporting
of results.

* In many senses the gaps in knowledge are local gaps; an aquifer is being
developed but we don’t know the full dimensions of the aquifer and the complex
geology or hydrogeology within the aquifer and the surrounding aquitards or
how the aquifer is connected to the unsaturated zone where recharge is occurring
or how it discharges to surface water sources. These are typically local gaps that
can be answered (partially) through site investigation.
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* A national-scale, common-standard, geo-referenced database of groundwater
quality and quantity information may encourage stakcholder interest and
involvement by overcoming the fragmented and inconsistent data sets available
through the provinces. Available data is fragmented within and across all levels
of government and often veiled by issues of privacy or commercial competitive
advantage.

* Efforts are needed to develop aquifer classification frameworks that support
sustainable groundwater management, and methods are needed to use numerical
groundwater modelling more effectively in groundwater management at a
regional scale.

* Groundwater management is increasingly linked to surface water and ecosystem
management. The scientific research and modelling-management tools necessary
to effectively address multidisciplinary issues and ecosystem needs require further
development.

SKILLS AND TRAINING

* There is a general lack of sufficiently qualified staff’ within most government
agencies. Regulatory agencies in the provinces must recognise the need for
qualified staff and ensure that people taking responsibility for groundwater
monitoring are properly trained.

* More effort needs to be put into incorporating groundwater science in the
training of professionals, technologists and trades people (e.g., water operators,
plumbers, drillers, excavators).

» There is a lack of capacity in local government and with small and medium
water suppliers. This is an important issue in British Columbia because of the
lack of groundwater extraction regulations; the local extent of many aquifers in
the province, and local decision-making, can impact the quantity and quality of
the local resource.

* We need to ensure that groundwater is taught as a core program in engineering
and geology programs and that groundwater is also taught in college programs
where many of the environment officers and health inspectors come from.

* Additional support for, or pressure on, universities to expand their capabilities
in hydrogeology would be valuable, particularly if there is a renewed emphasis
on applied research and physical hydrogeology, something that seems to have
been unfashionable over the past 10 or 20 years. An additional emphasis on ap-
plied or physical hydrogeology would generate graduates who could help the
provinces in the sustainable management of groundwater withdrawals.

* Major universities across Cianada (e.g., University of Waterloo, University of British
Columbia, University of Calgary and Simon Fraser University) have developed
academic groundwater programs in the last 20 years. These universities produce
under-graduate and graduate students with excellent training in hydrogeology.
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» A larger number of hydrogeologists graduating from university is required to
mect the projected workforce demands.

* Expertise is necessary to better understand the links between ecosystem health
and diversity and the discharge of groundwater to surface water.

* While Canada holds an impressive reputation for producing high-quality
groundwater professionals, the global standard is shifting from ‘finding water’
to ‘managing water,” and we must ensure our professionals are equipped to
retain our reputation in this new area.

* Within parts of Canada, there may be room for improvement with respect to
the skills and education required to be a professional hydrogeologist.

* Managing groundwater on a basin scale will entail multi-disciplinary teams. The
necessary hydrogeological expertise will be broad, including quaternary geology,
field methods, geophysics, hydrostratigraphy, isotope geochemistry, integrated
groundwater-surface-water numerical modelling, cumulative impact assessments,
contaminant remediation, data management, etc. Universities should seek to
expose students to the full range of necessary skills and exemplify how these
areas of expertise are integrated.

* A more integrated provincial and national research strategy may be valuable as
the pace of groundwater research expands.

ENERGY

* In northern Alberta, improved monitoring and much research are needed to address
the impacts of oil sands mining and  siu bitumen production on groundwater.
A challenge in groundwater management is the current exclusion of oil, gas and
coalbed-methane (CBM) exploration from groundwater legislation.

* What are the potential impacts of i situ leaching of uranium in southern Alberta?

* How might the wastewater from bitumen production be treated so as to avoid
the creation of tailings ponds?

* The hydrogeological community should be prepared to address the groundwater
implications of a growing commercial and domestic interest in geothermal energy:

EXEMPLARY CASES

* The private-well network operated by the Township of Langley, British Columbia,
1s an innovative example of how to collect and provide public access to ground-
water quality data.

* The initiatives coming out of Alberta’s data within its Water for Life strategy and
policy are resulting in the development of comprehensive basin plans for key
watersheds, such as the South Saskatchewan, where the stewardship approach of
managing surface water and groundwater as one resource is being applied, and
where regulation in groundwater development and use has been instituted.
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* Groundwater evaluation in Manitoba incorporates physical hydrogeology,
geochemistry and age dating, and 3-D modelling. All this work is being done by
provincial staff’ with provincial financing and with some research support from
the Geological Survey of Canada.

* Ontario’s well-tagging program improves our knowledge of the position and
identification of private wells.
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Appendix 3: Major Recommendations
of Canadian Reports on Groundwater Resources

This appendix lists excerpts of recommendations from major reports in Canada
on the subject of groundwater. Many of the cited documents deal with water
generally, and recommendations of less relevance to groundwater have been omitted.

By and large, these findings have not been fully implemented. It is also important
to note that while many reports over the years have been geared towards provincial
governments, we have limited this appendix to major policy-oriented reports
directed primarily to the federal government, though many of the recommendations
will be relevant to, and have implications for, provincial and local water management
and policy.

FEDERAL WATER POLICY (1987)

Context: In the 1987 Federal Water Policy, the Government of Canada committed
to a number of actions such as developing national guidelines for groundwater
assessment and protection and measures to achieve appropriate groundwater
quality in transboundary waters. The policy remains largely unimplemented.

Author: Officials from Environment Canada.

Recommendations

Water Pricing

The federal government is committed to the concept of ‘a fair value for water.’
To implement this concept in federal policies, programs and initiatives, the federal
government will:

* endorse the concept of realistic pricing as a direct means of controlling demand
and generating revenues to cover costs;

¢ develop new water-efficient technologies and industrial processes that minimise
costs, and encourage water conservation and improved water quality;

 undertake, support and promote joint federal-provincial examination of the costs
and pricing of water for both consumptive and non-consumptive water uses; and

* encourage the application of pricing and other strategies, such as the beneficiary/
polluter pays concept, to encourage efficient water use.

Science Leadership:
In recognition of the national leadership role it must play in this endeavour, the
federal government will:
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* conduct and encourage the undertaking of physical, chemical, biological and
socioeconomic investigations, which are directed to current and emerging issues;

* cstablish research advisory mechanisms with broad representation from scientific
and applied research clientele, to advise on program needs and priorities;

* develop and maintain, with the provinces and territories, water data and
information systems directed to improving the knowledge available for managing
Canada’s water resources;

* promote cooperative federal-provincial endeavours when the objectives are of
joint interest;

* undertake and support research and technological development and transfer
efforts;

* encourage opportunities for nongovernmental technological development, and
the growth of a private sector water conservation industry; and

* foster international cooperation in scientific and technological research and
development and in data and information collection systems.

Integrated Planning

In support of its commitment to this strategy of integrated, long-term planning
for the development and management of water and related resources, the federal
government will:

* adhere to integrated water resource planning in areas of federal jurisdiction, and
in interjurisdictional waters subject to federal-provincial-territorial agreements,
in order to ensure that all values are given full consideration;

* encourage, on the basis of a watershed, or other appropriate spatial unit, the
integration of water management plans and objectives with those of other
natural resource interests — fisheries, forestry, wildlife, mining, hydro power, and
agriculture — to reflect the unity of natural processes and the interdependence
of uses and users in that spatial unit;

* establish and apply evaluation criteria to all federally sponsored projects to ensure
their compatibility with federal goals respecting water management, based on
an appreciation of the values of water and related resources;

* cnsure that all significant national and international water-related development
projects, which are supported or initiated by the federal government or for which
federal property is required, are subject to the Federal Environmental Assessment
and Review Process, so that potential adverse environmental and socioeconomic
effects can be identified and, to the extent possible, mitigated;

e ensure the participation or cooperation of all relevant coordinating and
regulatory agencies; and

* encourage and support opportunities for public consultation and participation
in the integrated planning.
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Legislation
To these ends, the federal government will renew, consolidate or otherwise
strengthen the application of existing federal legislation, so as to:

* produce legislative provisions to address interjurisdictional water issues relating
to levels, flows and quality;

* control and manage toxic chemicals throughout their entire life cycle — from
production to disposal;

* establish water quality standards and guidelines to better protect human health
and the diversity of species and ecosystems;

* encourage existing mechanisms like the Prairie Provinces Water Board and
develop others to address potential provincial-territorial and interprovincial
water conflicts; and

* ensure the effectiveness of regulatory measures through the provision of appropriate
enforcement and compliance measures.

Public Awareness
In order to promote public awareness and participation in programs and initiatives
to improve and protect Canada’s water resources, the federal government will:

* ensure that the public is consulted and that its views are considered in all major
federal water management decisions;

* encourage public participation and initiate, develop and deliver a national water
conservation awareness program;

* encourage the efforts of provinces and non-governmental organisations in public
information and awareness; and

¢ cnsure public access to information on the extent and health of water resources
through appropriate means, including a State of the Environment reporting system.

Applying the Policy
At the federal level, the government will:

* ensure the effective coordination of federal water policies among federal
departments and agencies;

* ensure a regular review of the water-related policies and programs of all federal
departments to assess the degree to which these policies and programs are
supportive of federal water policy;

* reconcile the water policy positions of all federal departments to promote a
coordinated and thoughtful federal approach;

* ensure amendments or additions to federal water policy as appropriate; and

* apply the Environmental Assessment and Review Process to examine federally
sponsored water-related developments and projects.
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To achieve effective implementation of the policy, the federal government has
designated the Interdepartmental Committee on Water (ICW) as the focal point
for coordinating the policy among federal departments and agencies. As part of
its responsibility, ICW will produce an annual report on the overall implementation
of federal water policy, on the strengths and weaknesses of that policy’s delivery
and on areas for future examination; it will also serve as a focal point for explaining
federal water policy and for providing integrated information on all aspects of that
policy; and coordinate such interdepartmental studies as may be necessary to fulfil
its terms of reference, and constitute subcommittees as may be appropriate to
address particular problems or issues related to water policy.

At the federal-provincial-territorial level, the adoption and application of policy
goals and strategies will be encouraged through:

* existing and improved federal-provincial coordinating mechanisms and bilateral
arrangements, which include: consultation and information exchange so as to
encourage compatible water policies and cooperative programs through forums
such as the Water Advisory Committee of the Canadian Council of Resource
and Environment Ministers (CCREM);

* support for formal and informal consultative or advisory committees to deal with
either a single issue or a range of water problems;

* intergovernmental agreements for cooperative programs with all provinces/
territories; and

* special agreements to respond to a particular water problem or issue in one or
more of the provinces or territories.

Groundwater Contamination

The federal government is committed to the preservation and enhancement of the
groundwater resource for the beneficial uses of present and future generations. To
meet this commitment, the federal government will:

¢ develop, with provincial governments and other interested parties, appropriate
strategies, national guidelines and activities for groundwater assessment and
protection;

* conduct research and undertake technological development and demonstration
projects in response to groundwater problems;

¢ develop exemplary groundwater management practices involving federal lands,
responsibilities, facilities, and federally funded projects;

* develop measures to achieve appropriate groundwater quality in transboundary
waters; and

* provide information and advice on groundwater issues of federal and national
mterest.
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Drought

The federal government is prepared to support provincial initiatives directed to
managing water supplies to realise their full value and to resolving real and potential
problems associated with droughts. To this end, the federal government will:

* encourage and promote water demand management approaches and conservation
technology with a view to extending the use of limited supplies;

* undertake, support and promote research into improving understanding
of drought;

* encourage the development and dissemination of water conservation technologies
and practices to promote the best use of current supplies; and

* encourage an integrated approach to planning and managing the augmentation
and allocation of water supplies.

Water Data and Information Needs

The federal government is committed to maintaining cooperative data programs
with the provinces and territories in the interest of understanding and managing
the resource for the common good. To this end, the federal government will:

» work with the provinces and territories to produce reliable and timely data
and information on the quantity, quality and variability of the nation’s water
resources;

* encourage the extension of data programs into the North and generally
remote areas;

* maintain and promote the use of a range of national water databases, as well
as a comprehensive directory of water-related data and sources of such data
and information;

 cncourage the integrated planning of information-gathering systems;

e augment certain data holdings on, for example, water use, water pricing,
or groundwater, when they are needed to deal with new issues;

* undertake and promote new technology appropriate for general use across
Canada; and

 implement cost-recovery policies for data and information, recognising that basic
data constitute a common good.
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GROUNDWATER ISSUES AND RESEARCH IN CANADA (1993)

Context: This report, commonly referred to as the ‘Cherry Report,” comments on
the federal government’s activities with respect to groundwater in Canada. The report,
prepared by an eight-member Task Force appointed by the Canadian Geoscience
Council,? identifies problems and describes areas where improvements can be made
on the part of the federal government with respect to groundwater knowledge and
management activities. The 1993 report’s overall conclusion states that “Canada needs
to make major advances in areas such as groundwater inventory, protection and
research in order to achieve responsible and effective management of this important
freshwater resource.” The Cherry task force also concluded that “it is reasonable to
expect that within the next three years the federal government should show significant
progress with the implementation of these recommendations.”

Author: The report was prepared by an eight-member Task Force appointed by
the Canadian Geoscience Council. The Task Force included:

John A. Cherry, Chair

Donald W. Pollock, Vice-Chair
H. Douglas Craig

R. Allan Freeze

John E. Gale

Pierre J. Gélinas

Robert E.J. Leech

Stephen R. Moran

Recommendations:

1. Establishment of Linkages, Partnerships and External Review

The federal government should establish an interdepartmental (federal) Ground-
water Task Force to (i) clearly identify, coordinate and communicate groundwater
issues and problems within the federal government and (ii) establish functioning
partnerships and linkages between federal departments and between the federal
government and other elements of Canadian society that deal with groundwater

52 The Canadian Geoscience Council was formed in 1972 at the request of the Science Council of
Canada to promote the role of the earth sciences in the early strategies of the resource-based federal
department of Energy Mines and Resources and the growing Canadian economy in general. In
a time when Canadians had limited knowledge of our earth sciences, the Council recommended
in 1971 “Provincial departments of education should promote the teaching of earth sciences in
secondary schools”. (Background Study for the Science Council of Canada, 1971 available at the
Canadian Federation of Earth Sciences website.) More recently, the Council has led numerous task
forces addressing federal earth science policy issues such as funding for geological surveys. In 2007,
the Council became the Canadian Federation of Earth Sciences.



Appendix 3: Major Recommendations of Canadian Reports on Groundwater Resources 24

issues. This effort should involve directly the following federal ministries: Environment,
Energy Mines and Resources, Agriculture, Health and Welfare, Fisheries and
Oceans, National Defense [sic] and Industry Science and Technology.

There is a critical need for an overall federal strategy that encompasses all pertinent
ministries, with their plans responding to the overall strategy.

This Federal Groundwater Task Force should appoint an Advisory Panel comprised
primarily of leading groundwater specialists from outside the federal government,
to provide guidance and insight so that bureaucratic impediments are minimised.

2. Establishment of Regional Centres for Groundwater Studies

The federal government should establish regional centres for groundwater studies
with priority given to the immediate establishment of a centre in the Atlantic
Region and second priority to a centre in the Prairie Region.

The Atantic Centre: ...should foster groundwater research by M.Sc. and Ph.D.
students, primarily ones enrolled in universities in this region, thus providing
continuing education opportunities for groundwater professionals employed in
government and industry in the region.

Prairie Region Centre: What is needed now is the establishment of strong institution-
to-institution partnerships and linkages (federal, provincial and universities) and
some augmentation in research funding (federal and provincial) for initiation of
research in important topic areas not currently being studied in the region, such
as wetlands and mine-environment problems.

3. Education of Groundwater Professionals

The federal government should include mechanisms that foster advanced education
of groundwater professionals in all of its groundwater research activities, whether
the activity involves provision of research funds to universities, or the research is
conducted primarily in-house.

4. Groundwater and the Canadian Mining Industry

Existing federally sponsored research efforts pertaining to (1) mine-environment
problems and (ii) the use of groundwater in the exploration for new mineral
deposits should provide improved research opportunities, and expanded partnerships
between the various segments of the Canadian research community working on
mine-environment and mineral-exploration problems.

These improvements should involve research groups in Energy Mines and
Resources (Mineral and Energy Technology Sector and the Geological Survey of
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Canada), Environment Canada, industry and academia. The progress of this
research should be monitored closely by relatively independent panels or committees
to ensure that the achievements are commensurate with the considerable expertise
that now exists in Canada for this type of research.

5. Groundwater and Wetlands

The federal government should assess the state of knowledge of Canadian
wetlands, including of the role of groundwater in wetlands hydrology, ecology and
human impacts. It should then sponsor research aimed at filling the main gaps in
knowledge of our wetlands ecosystems.

6. Establishment of a Groundwater Protection Office
The federal government should establish an Office For Disseminating Information
About Groundwater Protection.

7. Contaminated Sites / Orphaned Sites Programs

The federal government should incorporate appropriate mechanisms and expertise
for assessing groundwater and groundwater contaminant pathways into the
Federal-Provincial Contaminated Sites Program and federal government programs
pertaining to contaminated sites/environmental audits on federal lands. This
would provide for sound decision-making with regard to prioritising sites and
allocating funds for groundwater control or cleanup.

8. Identification and Hazard Assessment of New Contaminants

in Groundwater
The federal government should assess the occurrence and degree of hazard
associated with those types of groundwater contaminants that occur with significant
frequency in Canadian groundwaters but which are not detected in the routine
analyses of groundwater samples and which are not included in current federal or
provincial water quality criteria or drinking water objectives.

The goal of this assessment should be the development of an information base that
will provide for progressive updating of federal-provincial water quality guidelines and
objectives in a manner appropriate for and relevant to groundwater resources.

9. National Standards for Groundwater Information Storage and Retrieval
The federal government should develop national standards and sponsor demonstration
projects for computer storage, retrieval and display of groundwater information.

The federal initiative should develop minimum national standards for storage,
retrieval and display of groundwater information by:
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* providing a framework for appraising the new hardware and software systems
that have recently entered the commercial marketplace for management and
modelling of subsurface data;

* assessing the experience of Canadian provinces and other countries in managing
groundwater information; and

* undertaking demonstration projects of appropriate technologies in cooperation
with the provinces.

10. Aquifer Delineation and Groundwater Resource Characterisation

The federal government should establish a system of Groundwater Resource
Inventory and Aquifer Characterisation Agreements with the provinces with the
goal of achieving a specified minimum level of knowledge of the groundwater
resources in each of the provinces and the Canadian North.

The Agreements could be modelled on the Mineral Development Agreements
whereby the federal government provides incentive funding and the provinces
conduct the investigations, in some cases in cooperation with federal agencies.

11. A Groundwater Information System for Land-Use Planning and
Groundwater Protection

The federal government should develop, through research and field testing,

a groundwater information system for land-use planning and groundwater

management and protection.

For scientific information on groundwater to be used effectively in the context of
land-use planning, water management and environmental protection, including
groundwater protection, the information must be compiled and available in a form
appropriate for such multidisciplinary use.

12.Inclusion of the Groundwater Environment in the State of the
Environment Report

The federal government should include an assessment of the state of the ground-

water environment in the next issue, and all future issues, of the ‘State of the

Environment Report’.

13.Priorities for Internal and External Federal Research

Groundwater research groups in the federal departments, primarily Environment
Canada, Energy Mines and Resources and Agriculture Canada should develop
research facilities that complement, in general, those that already exist in universities
in Canada. Federal in-house research should emphasise those projects requiring
long-term monitoring, or other forms of work not well suited for undertaking by
non-federal research organisations. Priority should also be placed on research
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projects intended to provide answers to problems that are anticipated to arise in
the future (anticipatory research).

14.Groundwater and Transportation

The federal government should assess the impacts of distribution of fuel for
transportation on groundwater and initiate a federally coordinated effort to reduce
these impacts by application of more cost effective remedial measures derived from
research and development.

15. Groundwater and Agriculture

The federal government should initiate a systematic research program led by
Environment Canada and Agriculture Canada to determine the impacts of
Canadian agriculture on groundwater quality and to determine the degree to
which adverse effects can be reduced through reasonable changes in practice.

16.Groundwater and the Great Lakes
The federal government in cooperation with the Province of Ontario should
expand research efforts directed at determining the influence of groundwater and

groundwater-borne contaminants on water quality and ecological systems in the
Great Lakes.

17.Groundwater and Heavier-Than-Water Industrial Liquids

The federal government should ensure that within the framework of Canadian
groundwater research there is research directed at heavier-than-water industrial
organic liquids to a level commensurate with the degree to which these liquids are
a problem at contaminated/orphaned sites in Canada.

Research is needed to better understand the long-term environmental impacts of
these chemicals and to develop and assess better approaches for site investigations
and cleanup.

18. Groundwater Contamination Benefit-Cost Analysis and Risk Assessment
The federal government should sponsor research aimed at improving methods for
determining the risk to human health and the environment as a whole of various
types of occurrences of groundwater contamination.

19.Socio-Economic Values of Groundwater
The federal government should sponsor research on the socio-economic aspects
of groundwater resources in Canada.

Socio-economic studies are needed to provide a better framework for decision-
making in contaminated sites programs, in development of groundwater protection
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programs, and in assessment of options for provision of new or expanded
water supplies for communities that need more water for growth or to replace
contaminated supplies.

20.Development and Commercialisation of Canadian Groundwater
Technologies

The federal government should aggressively promote the development and

commercialisation of Canadian technologies for groundwater monitoring,

extraction and remediation so that the Canadian groundwater industry will have

enhanced competitiveness in the world marketplace.

21.Report on the Canadian Groundwater Industry and Groundwater
Research and Development

The federal government should produce in 1994 a comprehensive report on the

capabilities and status of groundwater research and development in Canada and

on the Canadian groundwater industry, comprising the manufacturing and service

sectors including groundwater drilling, monitoring, treatment and remediation as

well as the consulting sector. This report should be updated at three year intervals.

22.Enhancement of International Opportunities for the Canadian
Groundwater Industry

The federal government should intensify its efforts and improve coordination

of its activities directed at enhancing opportunities for the Canadian groundwater

industry to engage in commercial activities outside Canada, particularly in rapidly

developing market regions such as eastern Europe, the Pacific Rim, and Central

and South America.
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1JC: PROTECTION OF THE WATERS OF THE GREAT LAKES:
FINAL REPORT (2000)

Context: “This is the Final Report of the IJC to the governments of the United
States and Canada concerning protection of the waters of the Great Lakes. It was
submitted in response to a February 10, 1999, Reference from the governments to
undertake a study of such protection. This Final Report incorporates and, where
appropriate, updates the Commission’s Interim Report of August 10, 1999. It also
extends and, in some cases, modifies the conclusions reached and recommendations

made in the Interim Report” (IJC, 2000).
Author: International Joint Commission.

Recommendation VII. Groundwater

Governments should immediately take steps to enhance groundwater research in
order to better understand the role of groundwater in the Great Lakes Basin. In
particular, they should conduct research related to:

* unified, consistent mapping of boundary and transboundary hydrogeological units;

* a comprehensive description of the role of groundwater in supporting
ecological systems;

* improved estimates that reliably reflect the true level and extent of consumptive use;

* simplified methods of identifying large groundwater withdrawals near
boundaries of hydrological basins;

* effects of land-use changes and population growth on groundwater availability
and quality;

* groundwater discharge to surface water streams and to the Great Lakes, and
systematic estimation of natural recharge areas; and

* systematic monitoring and tracking of the use of water-taking permits, especially
for bottled water operations.

In recognition of the frequent and pervasive interaction between groundwater and
surface water and the virtual impossibility of distinguishing between them in some
instances, governments should apply the precautionary principle with respect to
removals and consumptive use of groundwater in the Basin.
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REPORT OF THE COMMISSIONER OF THE ENVIRONMENT
AND SUSTAINABLE DEVELOPMENT (2001)

Context: In 1995 the Office of the Auditor General of Canada was given a specific
environment and sustainable development mandate. It was established through
amendments to the Auditor General Act that created the position of Commissioner
of the Environment and Sustainable Development. According to the website of
the Office of the Auditor General, “the Commissioner of the Environment and
Sustainable Development provides parliamentarians with objective, independent
analysis and recommendations on the federal government’s efforts to protect the
environment and foster sustainable development. The Commissioner conducts
performance audits, and is responsible for assessing whether federal government
departments are meeting their sustainable development objectives, and overseeing
the environmental petitions process.”

Author: Commissioner of the Environment and Sustainable Development (at the
time it was Johanne Gélinas, who served from August 2000 to January 2007).

Recommendations:
Our findings show that the federal government needs to decide its priorities for
freshwater and clarify its commitments to achieving them.

Working with its partners, it needs to develop realistic, scheduled plans with clear
accountability; stick to its plans; and provide open and transparent information on
results (3.1.30).

3.1.31 Environment Canada should reassess its role and clearly articulate its
responsibilities and commitments for freshwater management in the Great Lakes
and St. Lawrence River basin, and clarify the commitments expected from other
federal departments, especially, but not limited to the following:

* iv. promoting the concept of “a fair value for water” as stated in the Federal
Water Policy.

3.1.33 The federal government should develop the information needed to manage
freshwater, as follows:

* Natural Resources Canada, together with Environment Canada, should develop
enough knowledge of groundwater in the basin to understand its contribution
to the availability of surface water — in particular, knowledge of key aquifers,
their geology, potential yields, and current withdrawals.
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* Environment Canada should develop enough information on the key contaminants
in the Great Lakes and St. Lawrence River basin, and on their sources to set
priorities for action.

3.1.34 Health Canada should clearly articulate its responsibility for protecting
human health in the basin from potential contaminants in drinking water. As part
of this it should undertake, in conjunction with the Federal-Provincial-Territorial
Subcommittee on Drinking Water if possible, a review of the status of drinking
water quality, including its adherence to the guidelines for drinking water quality;
the public’s access to information on drinking water quality; and the need for
nationally enforceable drinking water standards.
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CANADIAN FRAMEWORK FOR COLLABORATION
ON GROUNDWATER (2003)

Context: The Canadian Framework for Collaboration on Groundwater is an
mitiative of the Geological Survey of Canada. It was created following two national
workshops in 2000 and 2001 involving representatives from all levels of government,
academia, and the private sector. The Framework has not officially been endorsed
by Natural Resources Canada.

Author: National Ad hoc Committee on Groundwater.

Recommendations
With respect to coordination and collaboration mechanisms, we recommend:

* cstablishing a Federal-Provincial Groundwater Committee (FPGC) to enhance
cooperation among all levels of government;

* establishing a Canadian Groundwater Advisory Committee (CGAC), representing
various stakeholders, to advise the FPGC; and

 annual reporting of the progress of CGAC and FPGC to stakeholders.

With respect to national cooperative programs, we recommend:

* enhanced funding for groundwater research and inventory;

 undertaking an assessment and inventory of Canada’s groundwater resources;
¢ establishing a groundwater-monitoring ‘network of networks’;

¢ identifying critical needs for research on Canadian groundwater issues; and
 promoting linkages between government policy and the research community.

With respect to communication, we recommend:

 programs for raising the public’s awareness on their role in protecting ground-
water resources;

* providing a knowledge source of groundwater information for groundwater
professionals and the public;

¢ developing and promoting an electronic national groundwater forum; and

* continuing to hold national groundwater workshops every two years.

With respect to performance standard and uniformity across Canada, we recommend:
* advanced training to enhance the knowledge and skills of groundwater

professionals, well drillers, and technicians across Canada;
* accreditation for groundwater professionals, well drillers, and technicians across Canada;
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* acceptance of provincial accreditation of groundwater professionals, well drillers,
and technicians across Canada; and

 developing, promoting, and coordinating guidelines for best-management
practices and technology transfer relating to groundwater.
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FEDERAL WATER FRAMEWORK (2004)

Context: “The federal government declared water as a sustainable development
priority in 2003. A senior-level interdepartmental committee, cochaired by
Environment Canada and Health Canada, was given a mandate to develop a
Federal Water Framework to address issues related to freshwater quality and quantity.
The committee spent time, money, and effort to develop the Federal Water Frame-
work, which was approved by its parent committee at the deputy minister level in
February 2004. The Framework begins with a vision: ‘Clean, safe, and secure water
for people and ecosystems.” Associated with this vision are five ultimate outcomes
encompassing the scope of federal activity on water. These outcomes relate to
protecting human health through safe drinking water, ecosystem health, sustainable
use and economy, hazards and environmental prediction, and the global
dimension” (CESD, 2005).

The 2005 report of Commissioner of the Environment and Sustainable Develop-
ment recommended that Environment Cianada, with other federal departments and
agencies, should establish clear next steps on what the Federal Water Framework
will be used for, particularly in relation to its five ultimate outcomes (CESD, 2005).
The CESD deemed the Department’s response, excerpted below, to have failed to
fully address the specifics of its recommendations.

Environment Canada’s Response:

“In September 2004, the Minister of the Environment launched a process to
develop a Competitiveness and Environmental Sustainability Framework for
Canada (CESF). The purpose of the Framework is to attain the highest level of
environmental quality as a means to enhance the health and safety of Canadians,
preserve our natural environment, and advance our long-term competitiveness.

“The Federal Water Framework will help to reaffirm federal water policy priorities
through the CESF. Some 19 federal departments completed the water framework
task to describe their activities along five ultimate outcomes. The Water Framework
serves as a tool to assist in identifying strengths and gaps in the departments’
activities to address a full spectrum of water issues. Environment Canada will
continue to promote the intent of the framework for priority setting and integrating
water-related activities across the government.

“As key next steps, outcomes of the Federal Water Framework will be integrated
into the broader CESF along the following lines:
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Federal Water Framework outcomes CESF outcomes

Human health Health and safety of Canadians

Hazards and environmental prediction

Ecosystem health Natural environment

Sustainable use and economy Long-term competitiveness

“The primary strategies for achieving the outcomes of the Federal Water Frame-
work will be used in developing elements of the CESF related to water. A round-
table discussion on water through the Deputy Ministers’ Policy Committee on
Environment and Sustainability will help to reaffirm federal water priorities and
align water-related activities across mandates with the CESFE. This round-table
discussion and the above-noted alignments are planned for the fall of 2005~
(CESD, 2005).

Author: A senior-level interdepartmental committee, cochaired by Environment
Canada and Health Canada.

Recommendations:

The Iramework begins with a vision: “Clean, safe, and secure water for
people and ecosystems.” Associated with this vision are five ultimate outcomes
encompassing the scope of federal activity on water.

These outcomes relate to:

e protecting human health through safe drinking water;
* ccosystem health;

* sustainable use and economy;

* hazards and environmental prediction; and

the global dimension.
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WATER IN THE WEST: UNDER PRESSURE (2005)

Context: The Standing Senate Committee on Energy, the Environment and
Natural Resources examined and reported on emerging issues related to
its mandate.

Author: The Standing Senate Committee on Energy, the Environment and
Natural Resources.

Recommendation 1

The Government of Canada should take the necessary steps to ensure that all of
Canada’s major aquifers are mapped by 2010. This data should be made available
in the national groundwater database and supported by a summary document
assessing the risks to groundwater quality and quantity.

Recommendation 2

The Government of Canada should work with industry and with other orders
of government to develop a standard methodology for the collection and reporting
of water-related data. The Government of Canada should take on the respon-
sibility for the creation of a centralised depository for water statistics.

Recommendation 3
The Government of Canada must restore funding for longitudinal water studies.
Such studies are essential to ensuring the sustainability of Canada’s water resources.

Recommendation 4

The Government of Canada should bolster its support for the National Water
Research Institute and the Prairie Farm Rehabilitation Administration so that
these institutions can better address Western Canada’s growing water challenges.

Recommendation 5

The Government of Canada should create a National Water Council. This Council,
composed of representatives from industry, research institutes and all orders
of government, would be tasked with identifying the key water issues that
require attention from the federal government and proposing strategies for
addressing them.
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