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1.0 Introduction and Background

While there is no single accepted definition of Integrated Water Resources Management (IWRM),
the international community, including key organizations, such as the Food and Agriculture
Organization of the United Nations, has widely accepted the Global Water Partnership’s definition
of IWRM' as “a process that promotes the coordinated development and management of water,
land and related resources in order to maximize the resultant economic and social welfare in an
equitable manner without compromising the sustainability of vital ecosystems.” Practitioners agree
that this requires a highly consultative process, engaging the watershed communities as well as
stakeholders.

The underlying principles of integrated water resources management are based on the Dublin
Principles” (adopted at the International Conference on Water and the Environment held in Dublin
in 1992):

e TFreshwater is a finite and vulnerable resource, essential to sustain life, development and the
environment;

e Water development and management should be based on a participatory approach, involving
users, planners and policy makers at all levels;

e Women play a central part in the provision, management and safeguarding of water; and

e Water has an economic value in all its competing uses and should be recognized as an

economic good.

While these principles are intended to apply globally, the principle attributing women with the
central responsibility in the management of water may not be as applicable in the context of North
America as it would be in the context of developing countries. However, recognizing that this
principle reinforces a need for multi-stakeholder representation through the IWRM process, with

some emphasis on marginalized sectors, is important for our research in Canada.

In the Global Water Partnership description of IWRM, the first three principles are the same, while
the last one is described as:

e Improving the social and economic value of water; and

e Integrating the three Es: economic efficiency in water use, equity, and environmental and
ecological sustainability.

documents.net h20 dub.htm

Integrated Water Resources Management in Canada


http://www.gwptoolbox.org/index.php?option=com_content&view=article&id=8&Itemid=3
http://www.un-documents.net/h2o-dub.htm
http://www.un-documents.net/h2o-dub.htm

In its essence, IWRM integrates land, water and resource management, integrates social and
stakeholder input towards commonly acceptable and implementable goals, and integrates economic,
social and environmental aspects of water management for long-term benefits.

Canada has a relative abundance of land and water. In spite of this, we are threatened by water
shortages and floods, as well as water quality issues. Management experience has shown that supply
is stressed in certain regions and at certain times of year. In addition, projected trends due to climate
change indicate that some of these problems will be exacerbated in the long run- more droughts as
well as more floods and more resultant water quality problems. As IWRM offers integrated solutions
towards sustainable development, its application is extremely relevant in resource-based sectors

where water supply and quality are critical, such as the agricultural sector.

1.1 Water in Canada

Canada is a large country, occupying 7 per cent of the Earth’s land mass and accounting for 7 per
cent of the world’s supply of fresh water. Canada also holds 25 per cent of global wetlands, the
largest percentage of wetlands in the world, and has the longest marine coastline of any nation.’
Whereas some parts of the country receive moderately heavy rainfall and are prone to seasonal and
annual floods, other parts are semi-arid and prone to regular droughts. For example, Canada’s
Atlantic and Pacific coastal areas receive between 1100 and 1400 millimetres of precipitation each
year, while the southern portions of Canada’s Prairie Provinces receive less than 350 millimetres per

yeat.

Canada has a number of water-related issues: water quality, water quantity, supply versus demand,
water use versus consumption and water-related hazards. Threats to water quality stem from point
and non-point source contamination. Point source contamination risks include municipal sewage
discharges, waste water treatment capacity and storage and other industrial uses of water. Non-point
source contamination risks include runoff from agricultural, forestry and urban storm water
management. All risks pose important implications for the management and ecological health of
working landscapes, as well as human health. Costs of water infrastructure, including risk mitigation
components, are steadily increasing, and there is potential conflict in the not-so-distant future
between competing users, including the agriculture and agri-food industry, power generation utilities,
resource extraction industries, manufacturing, municipalities and recreational users. Floods and
droughts are two of Canada’s costliest disasters.”

As Canadian population increases and the corresponding need for water rises, the need for an

integrated and equitable approach to managing these resources is being increasingly recognized

3 Environment Canada. 2006. Unpublished CD: IWRM- Water and Canada.
* 1bid.
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within and across federal, provincial and territorial jurisdictions. At the same time, the approach
must balance the services provided by water between economic, social and environmental demands.
IWRM is a multidisciplinary and iterative process that seeks to optimize the contribution of both
aquatic and terrestrial resources to the social, environmental and economic welfare of Canadians,
while maintaining the integrity of ecosystems health, both now and into the future. In Canada, it is
being recognized as a plausible preferred approach to the management of natural and human
resources on a landscape, and the watershed is being recognized as an appropriate planning unit for
the process. This paper will focus on the use of IWRM in the primary agriculture sector.

Uses of Water for Agriculture’s Needs:

e Drinking water and quality of life

e Crop production

e  Crop health, farm chemicals and fertilization
e Livestock production

e Food and non-food agricultural processing
e Industrial uses in the agricultural sector

e (Cleaning and waste management

Source: Corkal and Adkins (2008)

In Canada, water management is a responsibility that is shared between the federal,
provincial/territorial and municipal governments, and in some instances, by Aboriginal governments
under self-government agreements. This shared responsibility necessitates close co-operation and
collaboration among all levels of government and all Canadians.

The Agri-Environment Services Branch (AESB) (formerly known as the Prairie Farm Rehabilitation
Administration), one branch of Agriculture and Agri-Food Canada (AAFC), has a long history of
working with partners, producers and the agriculture sector to manage land and water resources.
PFRA was created in response to the drought of the 1930s and AESB continues to focus on
improving the environmental performance of Canada’s agricultural landscapes, with increased
emphasis on watershed-based management approaches. While AAFC, Environment Canada,
Fisheries and Oceans Canada, Natural Resources Canada and Health Canada have significant
mandates in this area, approximately twenty federal departments have an interest in water
management.

Integrated Water Resources Management in Canada



The Food and Agriculture Organization (FAO) of the United Nations, in its State of Food and
Agriculture Report of 2007 (p vii), brings up the fundamental challenge that farmers face today: “how
can farmers be encouraged to reduce negative [environmental] side-effects while meeting the
growing demands for food and fibre?” At the same time, they claim that changes in agricultural
practices may also contribute to addressing environmental problems generated outside agriculture,
for example, by offsetting greenhouse gas emissions from other sectors. The report claims that
farmers constitute the largest group of natural resource managers on the planet. They use, generate
and transform a wide array of ecosystem goods and services (EGS). The report recommends
payment for ecosystem services (PES) to farmers as a key policy to engage farmers in environmental
stewardship. This policy recommendation was highlighted in the Millennium Ecosystem Assessment, an
assessment of global ecosystem conducted by over 1300 scientists in 2005. First, the Millenninm
FEcosystem Assessment (MA) states that a future scenario consistent with improved provision of EGS’ is
one in which, “regional watershed-scale ecosystems are the focus of political and economic activity”
(Millennium Ecosystem Assessment, 2003). Local institutions are strengthened and local ecosystem
management strategies are common; societies develop a strongly proactive approach to the
management of ecosystems consistent with principles of Integrated Water Resources Management.

1.2 Understanding Agricultural Communities and IWRM

As a major net consumer of water, agriculture is a significant stakeholder in Canadian water
management. With a large proportion of Canada’s population residing in agricultural watersheds, the
impact of agricultural practices on water systems and the impact of competing uses of water
required by the agricultural sector are primary management concerns. This reinforces the need for
active participation of the agricultural sector in resource management and programming. In addition
to these explicit connections between agricultural land management and water management within
an IWRM framework is the growing understanding of ecosystem goods and services provided by
agricultural stewardship on private lands. The State of Food and Agriculture 2007 (FAO, 2007)
highlights the potential of agriculture for enhanced provision of ecosystem services that are not
usually compensated for by the market, such as flood protection and groundwater recharge.

Another key relationship between agriculture and water management can be drawn from global
climate change. Agricultural watersheds are more dependent on the hydrologic cycle than non-
agriculture-use watersheds and are therefore particularly vulnerable to the impacts of climate change
on these cycles. Exploring ways and means to increase capacity and resiliency through land
management practices is another key driver for agricultural sector partnership in water resources
management. According to FAO’s State of Food and Agriculture Report (2007), agricultural ecosystems

5> Ecosystem goods and services (EGS) are simply the benefits that people receive from ecosystems. These can be
provisioning (e.g. provision of food and clean water), regulating (e.g. regulating floods and erosion), supporting (e.g.
providing habitat to support wildlife) and cultural (e.g. aesthetic or tourism) services.
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are by far the largest managed ecosystems in the world and responsible for the provision of
numerous ecosystem services. Global Water Partnership-International Network of Basin
Organizations (GWP-INBO) (2009) point out that technological advances in agriculture can reduce
the risk to farmers, but often have negative side-effects, such as increased risk of pollution.
Programming needs to take into account the overall impacts of actions on agricultural landscapes
and provide appropriate incentives; particularly in cases where certain beneficial management
practices (BMPs) are better for the environment but not necessarily better for the farmer from an
economic standpoint. The consequences of biological and chemical pollution, and the alteration of
river and lake flows and diminution of groundwater tables, can be dire. Rivers become over-rich in
nutrients and aquatic weeds proliferate.

The main institutional challenge for IWRM in Canada, and in cases around the world, has been the
creation of systematic and meaningful patterns of socio-political interaction within the geographical
boundaries of watersheds (Kenney, 2000; Barham, 2001; Johnson e# @/, 2001). Most administrative
boundaries related to decision-making jurisdictions do not coincide with watershed boundaries.
Reflecting this concern, IWRM has commonly involved the creation of multi-stakeholder watershed
partnerships that rely on collaboration to develop a common environmental vision to be achieved
through integrated watershed-based policies and programs (Singleton, 2002; Blomquist and Schlager,
2005).

The Agricultural Policy Framework (APF) constituted the architecture for Canadian Agricultural
Policy from 2003-2008, and comprised a partnership of federal and provincial levels of government.
The framework guided agricultural programming with a budget of nearly CDN $9.4 billion over five
years. The broad components of the APF included business risk management programs,
environment programs, food safety and quality programs innovation programs, renewal programs
and international programs. As part of the National Environmental Farm Planning Initiative,
provinces had the option to provide agri-environmental risk assessment programming on an
individual (i.e., Environment Farm Plans) and/or group basis (i.e., Equivalent Agri-Environmental
Farm Plan). In addition to individual processes, group planning activities were offered in
Saskatchewan, Manitoba and Quebec, and on a pilot basis in British Columbia and Alberta.
Equivalent Agri-Environmental Plans (EAEP) identified a single high-priority environmental risk
common among a group of farmers who live in the same watershed or aquifer management area, or
produce the same commodity. When landowners unite to adopt management practices intended to
reduce a single targeted risk, rather than each landowner mitigating a different risk, cumulative
environmental benefits can be realized and significant landscape level change may be initiated.

Like individual Environmental Farm Plans (EFPs), EAEPs had a strong agri-environmental

awareness component. Each plan required that a resource inventory be prepared. Such an inventory
required a scan of the area that identified physical features such as water resources, soil types,
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geography and climate. Since agricultural risks are associated with how landowners manage their
farms within the physical environment, the scan included information on tillage practices, land use
and land cover, and other relevant farming practices in the area.

Growing Forward, the new Agricultural Policy Framework for Canada, delineates priorities for
government spending in Canadian agriculture. While its primary focus is on improving agricultural
competitiveness and productivity, it ensures that environmental sustainability is part of this agenda.
The Growing Forward Framework Agreement” mentions the watershed being an appropriate
geographical unit for planning and implementing on-farm sustainable agricultural practices (farm
groups and individual farms are also options). The policy also highlights the watershed to be an
appropriate unit to support program targeting, implementation and performance measurement.
Growing Forward will also continue to support the Watershed Evaluation of Beneficial
Management Practices (WEBS), which evaluates the environmental and economic costs and benefits
of impacts of adoption on-farm BMPs. Final program details are under development.

Collaborative approaches in natural resources management have evolved over the past two decades,
in part, due to the complex and uncertain characteristics associated with its requisite biophysical,
economic and social elements (Ferreyra and Beard, 2007). These characteristics and elements
manifest themselves as interrelated systems on the watershed landscape, interacting over space and
time, and “continually evolving in response to changing climate patterns, land use practices, and the
increasing intervention of humans” (Tidwell, e a/., 2004, p.357).

Outside of AAFC’s programmed approaches to environmental management, Deerwood Soil and
Water Management Association (DSWMA) in Manitoba provides an example of an informal
farmer’s group that started around 1982-1984 (Neudoerffer, 2008):

e To access particular programs;
e To provide the opportunity to share and learn with other farmers; and

e Because of a belief in the idea and the ideology behind it.

Despite the widespread promotion of collaborative and participatory approaches in natural
resources and watershed planning/management, Fleeger (2008) has noted that some federal agencies
with significant land management responsibilities (e.g., the U.S. Department of Agriculture) have
been slow to embrace collaborative natural resources management efforts, preferring to rely on
science-based decision-making by government experts. Even when mandated in legislation, concepts
such as meaningful participation can be vague and open to interpretation. Legislative requirements for
stakeholder participation imply that “both agencies and communities have the interest, capacity, and

>

resources to participate,” which is not always accurate (Fleeger, 2008, p. 1397). Provincial water

6 http:/ /www4.agr.oc.ca/ AAFC-AAC/displav-afficher.dorid=1224167497452&lange=en
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policies and strategies reviewed as part of our research do play a significant role in initiating
collaborative management approaches and devolving authority to appropriately lower levels.

Collaborative Integrated Water Management (CIWM) is analogous to IWRM and emerged “during
the 1980s as part of the trend toward holistic and participatory approaches to natural resources
management” (Lang [1986] and Margerum [1997], cited in Ferreyra, 2007, p. 271). Ferreyra

continues:

However, CIWM ‘in action’ exposed the need to incorporate landowners
and other non-governmental actors, especially if water resources were to
be protected through actions implemented on private lands (Bellamy &
Johnson, 2000; Rickenbach & Reed, 2002). In this context, CIWM aims
to address complexity and uncertainty by recognizing the
interdependence of natural and socio-economic systems on a watershed
basis, emphasizing stakeholder involvement in both decision-making and
implementation (Heathcote, 1998; Margerum, 1999). (Ferreyra & Beard,
2007, p. 272)

Watershed-based partnerships requiring the involvement of private agricultural landowners and land
managers must recognize the unique relationships that farmers have with the landscape. Fleeger
notes that “decisions affecting the management of ecological systems are embedded in the social and
institutional arrangements that greatly influence (if not determine) the management outcome” (2008,
p. 1398). Long-term and short-term decisions taken by individual farmers—regarding cropping and
conservation practices, water use and management, and removing land from crop production for
biodiversity or other reasons—are all directly related to land management within a watershed, as is a
decision to participate in a watershed planning and management process.

In attempting to understand the realities and complications associated with collaborative natural
resource management approaches, Fleeger recommends application of a policy sciences framework. He
employs a refinement of Laswell’s model developed by Clark (2002, cited in Fleeger, 2008). Clark’s
approach categorizes the analysis process into three areas: 1) Problem Orientation (spatial and
temporal boundaries, ecological threats); 2) Social Processes (key elements tat shape motivations and
influence the behaviour of participants); and 3) Decision Processes (functions that contribute to the
implementation of management policy). The analysis framework employed in this study generally
follows this approach.

Fleeger’s research (2008) in Ashland Watershed, Oregon suggests the active engagement of local

governments may be the most effective means by which a variety of stakeholder interests can be
represented in a collaborative or participatory natural resources initiative involving a major federal
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agency (USDA). However, Parker ¢ al (2007) outlined the importance of clearly understanding
several foundational variables related to the participation of farmers in watershed projects.

Parker has noted the need to consider key factors such as land tenure, farm type, farm succession,
local knowledge, social networks and farmers’ self-image in attempting to understand farmer
participation in watershed planning and management, and the adoption of BMPs by agricultural
producers. In 2000, the U.S. Environmental Protection Agency (EPA) designated Ohio’s Sugar
Creek Watershed as one of the most water quality-impaired waterways in the state and initiated
action towards the implementation of a total maximum daily load (TMDL) plan for the river. As a
result of this designation and due to some mistrust around EPA’s planning and restoration, a group
of farmers, universities and agencies formed a watershed alliance.” They took their own initiative to
address their contributions to decreased water quality, forming the Upper Sugar Creek Partners
group to conduct detailed scientific monitoring and determine optimal BMP approaches. The
development of a nutrient trading framework was supported by increased regulatory interest in
controlling nutrients as a result of increasing occurrences of eutrophication and hypoxia in U.S.
water bodies, the U.S. EPA’s endorsement of water quality trading, as well as availability of
government funding to finance market-based water quality initiatives (Selman ez a/., 2009).

Such responses challenge conventional literature findings related to zunovation diffusion and farm
structure models, which suggest that most agricultural producers will only adopt BMPs if it is
profitable to do so, based on historical technological adoption studies (Parker, 2007).

Parker reports that a continuum of farmer attitudes to land exists, from perspectives viewing land as
merely a commodity to those that respect its intrinsic value and importance to future generations.
His research suggests that social embeddedness (making economic decisions without referencing only
economic goals and rational choice) may play a larger role in the watershed-based participation of
agricultural producers (and their adoption of BMPs) than may be known. Also, farms on leased land
appear less likely to implement BMPs, while larger farms have greater flexibility and financial
capacity to remove land from production or to implement BMPs. Farms without family succession
plans are less likely to be oriented toward agricultural conservation (Parker, 2007). Intuitively the loss
of intergenerational land transfers would indicate a lower land stewardship rate. Unfortunately we
have not seen any support for this in Canadian research but feel that it merits further research
consideration.

Regardless of whether key drivers influencing the perceptions and decisions of farmers to apply
BMPs on their land (or participate in watershed-based initiatives) are considered in IWRM, Ferreyra
(2007) has noted that some questions exist as to the ultimate effectiveness of attempting to focus

7'There is extensive literature on the need for comprehensive consultation, discourse and participation to build trust and
get buy-in from all relevant sectors for effective IWRM planning and implementation.
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stakeholder interests of local communities primarily on watershed boundaries. Some key issues
regarding the practicality and effectiveness of watershed-based approaches have been raised as
follows:

According to some authors, the premise that CIWM actually contributes
to resolving or ameliorating water quality and quantity issues has yet to
be critically addressed (Bellamy et al., 1999; Ewing et al., 2000; Conley &
Moote, 2003). Furthermore, even the feasibility of achieving deep
consensus among the multiple communities of interest coalescing within
the ‘natural’ boundaries of a watershed has been challenged (Kenney,

2000; Lane et al., 2004; Blomquist & Schlager, 2005). [Ferreyra 2007:272]

Through her analysis of the Maitland Watershed Partnerships process in southwest Ontario,
Ferreyra (2007, pp. 283-290) offers the following lessons as important criteria to consider in the
evaluation of effective watershed partnerships, planning and management (IWRM initiatives). We
have incorporated many of these considerations in the analysis framework used in this report.

1. Define both technical and collaborative management targets.

Mo

Integrate different types of knowledge (scientific data as well as local and traditional
knowledge).

Develop “collaborative advantage.”

Build organizational leadership (for watershed-based planning and implementation).
Clarify ownership of actions.

Design communications strategy.

Address the differences between outputs and outcomes.

Negotiate indicators for evaluation among stakeholders.

YN W

Consider the individual and organizational levels for social outcomes.
10. Consider the spatial scale for ecological outcomes.

1.3  Climate Change and Agriculture

The potential impacts of climate change will have both positive and negative impacts on agriculture
and agricultural production. While the negative impacts are more prominent in academic and policy
debates, agriculture in some areas of Canada could potentially benefit from several aspects of the
changing climate, including a longer and warmer growing season and a warmer winter. As
agricultural producers have long looked at weather and climate projections for their planning, they
already possess some adaptive capacity, or capacity to evolve practices with gradually changing
climate. Increasing intensity and speed of change in climate will necessitate an even-greater coping
capacity. Potentially negative impacts of climate change include changes in the timing and intensity
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of precipitation, increased risks of droughts and associated pests, and excessive moisture (Lemmen
et. al., 2008).

According to Natural Resources Canada (Lemmen ez /., 2008), one of the most important climate
change impacts relates to changes in the availability of water for agriculture. All types of agriculture
depend upon the timely availability of suitable water—quantity and quality. Changes in depth of
snow-pack, amounts of spring runoff and the timing of rain events all impact agricultural production
systems. Agricultural sectors most affected by water shortages are irrigated agriculture and livestock.
Animals require more water during times of heat stress, and water stress during critical times for
plants (e.g. flowering) is especially harmful. Alberta has about 60 per cent of Canada’s irrigated
cropland (Harker ef al, 1997) and in 2001 the Prairies comprised more than 67 per cent of the
livestock production in Canada (Beaulieu and Bédard, 2003). The demand for water for irrigation
and livestock is expected to increase with rising temperature and sectoral expansion as well as

competition with other sector use due to growing populations.

The Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment Report, Working
Group 2, in its section on Freshwater, indicated that one way of dealing with the uncertainty
associated with estimate of future climate change is to adopt management measures that are robust
to uncertainty (Stakhiv, 1998). IWRM, for example, is based on the concepts of flexibility and
adaptability, using measures that can be easily altered or are robust to changing conditions. They
state that IWRM should be an instrument to explore adaptation measures to climate change, but, so
far, it is in its infancy. According to the assessment report, successful IWRM strategies include,
among others: capturing society’s views, reshaping planning processes, co-ordinating land and water
resources management, recognizing water quantity and quality linkages, conjunctive use of surface
water and groundwater, protecting and resting natural systems, and including consideration of
climate change.

As water shortages increase and hydrological variability becomes larger, dealing with changes
brought about by development presents a formidable challenge. A basin manager now faces
pressures, risks and conflicts in balancing economic development (such as increased production
from agriculture and energy) with maintaining healthy land and water resources. GWP-INBO (2009)
notes that developed countries face serious challenges associated with increasing need and
overexploitation of water for its various uses. Basin managers often have to juggle highly complex
interactions between upstream actions and downstream impacts on hydrological biochemical and

biological processes.
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1.3.1  Assessing agricultural sustainability and watershed impacts

Smith (1998) explains that agricultural sustainability involves “biophysical, economic, and social
factors operating at the field, farm, watershed, regional, and national scales” (p. 15). Smith also
suggests there is a need to understand exactly what agricultural practices are sustainable (i.e.
conservation practices and other BMPs)—before they occur on the landscape (or in a watershed).
This necessitates the consideration and analysis of sustainable agricultural practices at the planning
stage of any land use or water conservation/management initiative.

It is important to consider the various dimensions of agriculture’s interaction with ecosystems,
economies and social networks across the scale continuum. Specific types of agricultural land use at
the field level (whether related to crops, forages, or animal grazing) all have different soil quality,
moisture, and nutrient requirements—as well as ecological impacts (mainly biophysical factors).
Decisions on what to grow, when to plant or graze and when to harvest or terminate grazing all
depend on a variety of socioeconomic factors at the farw scale. Watershed scale factors are, again,
primarily biophysical given the cumulative nature of individual farm impacts at the ecosystem level.
Finally, at the regional and national scales, the interrelationships between agricultural and other forces
are mainly socioeconomic, given the national importance of farm incomes and community viability,
and the competitiveness of one nation’s agriculture sector within the global market. Smith (1998)
generalizes these considerations (in terms of wizcro, meso, and macro scales) in Table 1-1.

Table 1-1: Dimensions and Scales of Agriculture (Smit and Smithers, 1993, cited in Smith, 1998, p. 17)

Dimension Scale
Micro Meso Macro
Natural resource base Field level soil fertility, Agroecosystems, Continental water and

moisture

regional land capability.

land resources, global
climate

Crop production

Field yield, management

Regional production, land
use patterns

Global food and fibre
supplies

Economic return

Farm level production
costs, viability, capital
outlay

Regional economy, value
of production
distribution

Trade marketing, policies,
politics

Rural community

Farm level tenure, family
involvement,
communication

Rural economy size and
function, access to food,
facilities.

Global, poverty, hunger,
equity, politics.

Smith utilizes Hansen’s conceptual considerations for assessing agricultural sustainability (Hansen,
1996, cited in Smith, 1998), referring to two perspectives for framing the agriculture-sustainability
relationship. Sustainability can be viewed as an approach to agriculture, referring to its ideological and
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strategic aspects generally relating to the use of organic, low-impact, and minimal resource use
values—compared to conventional agricultural systems. Hansen also proposes that sustainability can
also be a property of agriculture. This view is more discrete and holds that agriculture may be defined as
sustainable if it can satisfy measurable environmental, food production, economic viability and social
goals. Together, the achievement of these goals implies that agriculture can continue to occur over
time (Smith, 1998).

A variety of biophysical, economic, and social indicators can be used to assess agricultural
sustainability. Samples of these are outlined in detail by Smith, based on work by the Standing
Committee on Agriculture and Resource Management (SCARM) (1993, cited in Smith, 1998) and
Smyth and Dumanski (1993, cited in Smith, 1998). Smith notes that Canada and Australia appear to
be leading in the identification and application of sustainability indicators for agriculture. Smith
(1998) provides a simplified description of the application of these indicators at various scales in
Table 1-2.

Table 1-2: Levels of Sustainability Assessment FAO 1989 in Smith (1998:23)

Levels of Typical characteristics of sustainability Typical determinants (causes)
assessment
Field Productive crops and animals; conservation | Soil and water management; biological
of soil and water; low levels of crop pests control of pests; use of organic manure;
and animal diseases fertilizers, pesticides, crop varieties and
animal breeds
Farm Awareness by farmers; economic and Access to knowledge, inputs and markets

social needs satisfied; viable production
systems

Country Public awareness; sound development of Policies for agricultural development;
agroecological potential; conservation of population pressure; agricultural
resources education; research and extension

World Quiality of natural environment; human Control of pollution; climatic stability;

welfare and equity mechanisms; terms of trade; distribution
international agricultural research and
development

In assessing the sustainability of agriculture on a watershed basis, modelling has been used to assist
in predicting the impacts of land use and land cover change, the application of BMPs, and the
participation of agricultural producers in watershed-based initiatives. Tidwell ez 2/ (2004) note that
comprehensive, integrated watershed models can be helpful in understanding the complex
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biophysical, economic and social interrelationships that define agricultural ecosystems, while model
effectiveness can be improved substantially through the participation of relevant stakeholders. Local
knowledge and perspectives can be incorporated into the models, as well as providing critical review
of model assumptions, contributing data, and model application. Tidwell ez a/. (2004, p. 360) also
note that models can:

1. Provide a quantitative basis for comparing alternative water conservation strategies in
terms of water savings and cost;

2. Help the public understand the complexity inherent to the regional water system; and

3. Engage the public in the decision process.

Watershed-based models focused on agricultural sustainability are increasingly being utilized to
analyze current biophysical, economic and social conditions against agricultural indicators—and to
predict a range of possible outcomes resulting from the application of individual or grouped BMPs,
and/or the patticipation of agticultural producers in IWRM initiatives. Two recent examples have
been documented by Mehaffey e al. (2005), involving an examination of land use changes in the
Catskill/Delaware Watersheds, which are the source of 90 per cent of New York City’s water
supply, and Saroinsong e# al. (2007), involving an analysis of erosion risk in the Ciajur Watershed in
West Java, Indonesia. Mehaffey found that two land use variables accounted for 25-75 per cent of
water quality impacts in these systems (2005, p. 29). Watershed lands were analyzed based on
percent agriculture and percent urban development and compared with downstream water quality
parameters (total nitrogen, total phosphorus, and fecal coliform). Saroinsong ez a/. (2007) found that
erosion risk and total soil loss could likely be reduced by 75 per cent with the application of more
environmentally sound (yet economically feasible) agricultural practices.

Smith notes that the recognized standard for assessing sustainability in agriculture is the
International Framework for Evaluating Sustainable Land Management or FESLM (Smyth and
Dumanski, 1993, cited in Smith, 1998). It incorporates assessment criteria in five key areas:
agricultural productivity, risk security, environmental protection, economic viability and social
acceptability. Various evaluation criteria and indicators exist for each assessment element, and
temporal ranges are provided to assist in the determination of sustainable (occurring for at least 7—
25 years) and unsustainable agricultural activities (0—7 years of operation).

Smith’s contribution involves the articulation of a detailed framework for using key indicators to
assess the interrelated biophysical, economic and social aspects of agriculture at various scales—
prior to the implementation of agricultural BMPs or other watershed-based activities (Table 1-3).
While the comprehensiveness of this planning/assessment framework precludes its detailed use in
this report, we have considered its implications in reviewing the role of agriculture in IWRM
initiatives across Canada.
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Table 1-3: Assessing the Sustainability of agriculture (Smith, 1998, p. 33)

g\@ Employment

Social equity

Qp@ Technology base
Land use control
Population pressure

Economic policy _—
Regional and national income o

— Socio-economic

factors predominate; Dominant
paradigm = Food sufficiency

x@b T —
& T o
& @S‘é\ ““Hi___‘_‘ — —"  Natural drainage
. - —— " 1 a 1
Ecological factors predominate; T Ground/surf: Epa“a“gfgf“atﬁn
Dominant paradigm = Environmental Tound/suriace waler quantity’ quaniiy
t dshi Biodiversity and habitat connectivity
slewardship Flora and fauna conservation needs
|
T |, Profitabiity
nput availability —
& Skillsbase Maket availability o
A Information base T Zconomicuncertaintity __——
Planning capacity e Socio-economic
Conservation attitudes factors predominate; Dominant
p
Conservation incentives aradigm = Socio-economic viahilit;
p g ¥

Social indicators

@ — —
Q\Q‘ kix__xi__,_;——*—"’_{__( Nutrient balance
Biophysical factors predominate; Wstt;ll loss p{;lhte‘nhal
Dominant paradigm = Land Biophyeer use elliciency
ductivit 1ophysical land suitabihty
pro Y Pest and disease susceptibility
—
H"“&—h Economic indicators -
AL —
o L

Biophysical indicators

Our research reveals a strong link between agricultural sustainability and watershed management, as

well as the need for effective adaptation and mitigation in light of climate change impacts. Our
analysis and reporting is focussed on agricultural sector involvement in IWRM initiatives in Canada

and the world. These cases then inform our recommendations for enhanced agricultural sector

participation in watershed based resource management.

The next chapter highlights prominent IWRM cases in Canada and in the international context with

an emphasis on agricultural sector participation.
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2.0 Discussion of Canadian IWRM Inventory and Case Studies

Our review of watershed-based initiatives in Canada has found dozens of IWRM institutions,
activities and projects of note. Based on our review of provincial, local government and community-
based Web sites, we estimate that hundreds of unique and potentially IWRM-related efforts of
varying scales and scopes currently exist in Canada. These range from very small, local stewardship
initiatives led by volunteers in the community, to more formal activities (often based on financial
and planning partnerships among local government units) at the sub-watershed and regional
watershed scales, to larger, basin-scale efforts comprised of multiple stakeholders (typically with
members appointed by the provincial government and significant budgeting and technical support).

Due to space, time, logistics and resource limitations, we have highlighted a series of projects that
capture the essence of IWRM as it relates to agriculture in each province. This inventory is by no
means exhaustive, but it is reflective of the range of initiatives currently in operation that have
significant linkages to agricultural production and the sector in general. In the vast majority of cases,
there are direct relationships to agricultural production and the role of private landowners. Any
IWRM initiatives with limited agricultural connections are included because they represent
important aspects of the IWRM experience in the province or region considered.

2.1 Key Analytical Themes

Based on key themes arising from the literature, and notably from Smith (1998), Ferreyra (2007) and
Fleeger (2008), we reviewed more than 30 IWRM initiatives in detail to assess their progress
generally, and to specifically probe how agricultural issues, stakeholders and interests have been
considered, incorporated into IWRM plans, and/or otherwise addressed within each initiative. As
presented in a detailed table in the Appendix (Table A-1), our analysis considers the following:

e Name and Web site: This provides a general reference for each initiative or organization, as

well as an initial portal for the Internet-based review that was conducted. In all cases, several
additional Web site and sources were reviewed, typically resulting in 20-30 unique Web links
and/or discussion documents, strategies, policies, legislation and/or watershed plans that
were considered.

e Scale and scope: This includes issues covered through IWRM processes and planning as well

as some general descriptive background regarding each IWRM effort.

e Drivers for IWRM programming: This item refers to the main catalysts that have stimulated
IWRM activities at the provincial policy or watershed scale. These may include issues such
as: source water protection, legislation, provincial or local leadership, and/or socioeconomic
issues, among others.
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e Goals for IWRM initiative: In many cases, specific goals were stated and fairly easily
discernable for each initiative. However, a significant number of these also did not contain
clear goals. In these instances, they were inferred and articulated in accordance with obvious
IWRM directions.

e Social operating environment: The basic organizational elements of each initiative are

summarized, with a focus on the level of integration and decision-making approaches.

e Fconomic operating environment: This includes indications regarding the types of funding

sources and means by which IWRM efforts are financially supported.

e Technical/scientific _operating environment: The means by which IWRM reseatch,

information, and logistical requirements are supported is summarized in this item.

e Key elements of success: Apparent reasons for the success (or achievements to date) of each

IWRM activity ate discussed. These may include social, economic, technical and/or other
factors.

e Other clements contributing to success (failure): Any additional elements of apparent

success are discussed further, while possible vulnerabilities, conflicts, capacity limitations or

other concerns are noted.

¢ Implementation level: A qualitative rating’ (Low, Medium, High) is provided regarding the

overall level of success, progress, or effectiveness for each IWRM initiative. Some discussion
is also provided, based on insights from the research.

e Agricultural sector representation: A qualitative rating” (Low, Medium, High) for the degtee

to which the interests of the agriculture sector are represented through active participation
and/or reflected in the IWRM activities and approach taken thus far. Additional discussion
is provided to support each rating.

e Actual or potential agricultural contributions: A qualitative rating'’ (Low, Medium, High) is

provided in relation to obvious benefits experienced by the agricultural sector (or which may
benefit the sector in the future), which are summarized in this item. These insights are
provided based on our understanding of each IWRM initiative and our review of its apparent

progress.
And...

8 In terms of implementation, a Low rating suggests progress to date has been limited or weak, or that it is simply too
eatly to determine. Meaningful assessment at this point is premature. Medium implies that a significant degree of
implementation progress has been achieved, consistent with the principles of IWRM. A High rating of implementation
progress suggests a very impressive level of progress has been achieved. Further discussion is provided with each rating.
% The apparent degree of agricultural sector representation in IWRM processes is assessed, with a Low rating denoting
an obvious lack of meaningful participation of agricultural industry or producer representatives. A Medium rating
suggests that an appropriate level and scope of agricultural participation is occurring based on the nature of the project
and in relation to the participation of other sectors. A rating of High refers to a substantial level of agricultural sector
representation, if not leadership of the IWRM initiative.

10 Actual or potential contributions, value, or benefits to the agricultural sector are rated. Low implies the IWRM activity
does not appear to be valuable, at least not at this time. A Medium rating suggests the IWRM effort does provide
significant contributions to agriculture, or could potentially provide benefits. High entails a very valuable contribution
with excellent contributions and possible leadership from the agriculture sector.
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e AAFC role of other assistance: Any known AAFC roles are noted and suggestions for

additional forms of AAFC or other federal government support are proposed.

2.2  Provincial Summaries and Federal Roles

We now briefly discuss our broad findings from the inventory process for each province, with a
focus on the interrelationships with agriculture, the federal government, and AAFC in particular.
Our focus is on the last four columns of Table A-1 in the Appendix. Table A-1 summarizes key
details emerging from the inventoried initiatives and provides a basis from which to compare these
initiatives across Canada, beginning with a review of the most relevant water management strategy
ot policy supporting the advancement of IWRM in each province. Section 2.3 delves into further
details associated with a representative range of INRM case studies and/or particulatly important or
interesting elements of the IWRM experience across Canada. In Section 3, we present a number of
potentially applicable case studies from several other countries. Our findings from this review are
presented as our Conclusions and Recommendations to follow as Section 4.

2.2.1 British Columbia

British Columbia’s Water Sustainability Action Plan recognizes the need to shift individual choices
and behaviours toward more sustainable results, with cumulative benefits. The reality that local
governments are in the best position to plan and implement watershed-based solutions through
IWRM is also recognized. In terms of implementation, The B.C. Water and Wastewater Association
(BCWWA) was funded by the province to lead public awareness, communication and strategy
coordination. The BCWWA appears to have mobilized several key “communities of interest,”
around IWRM (later renamed as water centric planning) and water efficiency efforts in the Okanagan
Basin representing key agriculture-related interests. AAFC and Environment Canada are identified as
supporting partners of the BCWWA. However, their roles seem somewhat unclear at this time,
given the recent announcement of a new B.C. water policy initiative (Living Water Smart) and its
related communications. British Columbia’s flagship IWRM initiative is the Fraser Basin Council,
which has evolved into a major partnership-building force in the province’s most important
agricultural area. However, the agricultural sector is not well represented on its board. Consequently,
its agriculture-related project activity is limited. Environment Canada and Fisheries and Oceans
Canada are actively involved. AAFC and other agricultural stakeholders of agriculture sector are
relatively more involved in the Georgia Basin Action Plan, although direct benefits to the land-based
agriculture sector appear to be limited.
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2.2.2 Alberta

Alberta’s Water for Life strategy has provided a framework for the formation of several Watershed
Planning and Advisory Councils (WPACs) with a substantial level of technical and financial support
from Alberta Environment. Alberta has acknowledged the key roles that local volunteer Watershed
Stewardship Groups (WSGs) will need to play in implementing IWRM solutions. Few IWRM plans
have been finalized as yet, but most WPACs have initiated extensive IWRM planning and
consultation efforts. An assessment of IWRM progress is premature at this time, but it is fair to say
that agriculture sector has been actively involved and appropriately represented thus far. Alberta’s
Irrigation Districts appear as members of several WPACs, although, with only planning and
consultation responsibilities, it is unlikely that decision-making on resource issues involving water
allocation will become a WPAC responsibility. New regional planning authorities established under
the Alberta Land Use Framework may become more relevant for the agricultural sector. Alberta
WPACs would likely benefit from increased federal assistance in the area of water quality and
quantity monitoring as IWRM plans are finalized and begin to be implemented. Implementation
funding, particularly through agricultural BMPs deliverable at the watershed scale, would be
welcome and appropriate. IWRM-related initiatives such as the Cows and Fish program and the
supporting work by local government agricultural technicians (field men working with local
producers and landowner associations) appear to represent some of the most effective agricultural
efforts related to improved land, water and wildlife resources.

2.2.3 Saskatchewan

Saskatchewan’s Safe Drinking Water Strategy (SDWS) was developed after a severe cryptosporidium
outbreak in 2001. The Saskatchewan Watershed Authority (SWA) was subsequently formed from
portions of existing Crown corporations and then augmented with additional technical capacity to
support the application of IWRM planning in priority watersheds across the province. Local
Watershed Advisory Committees (WACs) have been formed among municipal government partners
and other community stakeholders. Most WACs have now completed SWP Plans for their
watersheds, each of which received extensive logistical support from the SWA and technical support
from a technical committee of federal and provincial staff. Some WACs have also worked together
to coordinate agri-environmental group farm planning to better harness existing BMP funding from AAFC
and Saskatchewan Agriculture and Food. Ducks Unlimited Canada has also provided extensive
support for the IWRM planning process. Most WACs have strong agricultural producer
representation owing to the fact that they are located in rural areas and are heavily comprised of
elected municipal councillors, many of whom are farmers. While the SWA is using a scientific
indicator framework to determine priority watersheds and assess IWRM progress, it is likely that
long-term water quality monitoring assistance will be required.
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2.2.4 Manitoba

Manitoba’s Conservation Districts (CDs) are being strongly encouraged to plan and deliver their soil
and water conservation programs on the basis of watersheds, and their strong foundation of local
government leadership, legislative recognition of the fundamental importance of private agricultural
landowners, and relatively stable provincial funding denotes a clear role for the agriculture sector.
While CD activities have not historically been planned or managed along watershed boundaries, the
Manitoba Water Strategy and the identified funding priorities of government are causing this to
change rapidly, with many CDs currently in the process of completing integrated watershed
management planning using IWRM approaches. Their challenge will be related to securing adequate
resources to fully implement these plans. There may also be conflicts in some locations where
provincial priorities related to water quality are at odds with the interests of local producers. There is
a permanent moratorium on hog production in the Red River Valley, an area where the maintenance
of an agricultural drainage network is also of prime concern. The ability of IWRM planning to
effectively address the highest priorities of agricultural producers remains to be seen. The
Environmental Farm Planning initiative supported by AAFC and Manitoba Agriculture, Food, and
Rural Initiatives has had strong uptake, although efforts to implement an “equivalent farm plan
option” have had less uptake. There is a growing need for long-term water quality and quantity
monitoring to assess the effectiveness of Manitoba’s IWRM progtess, at the CD, watershed or sub-
watershed level. The Tobacco Creek Model Watershed is attempting to develop a “living watershed
laboratory” to demonstrate methods for fulfilling this need.

2.2.5 Ontario

Ontario’s Clean Water Act has established a formal and well-funded SWP planning and management
process delivered through partnerships of existing Conservation Authorities (CAs). All SWP
planning has occurred on a watershed basis, with a high level of technical capacity provided by the
CAs and strong political support from the Ontario government. It is clear that agricultural
participation in the implementation of SWP plans will comprise a substantial portion of IWRM
implementation, with substantial funding already committed under the Clean Water Act. Whether
Ontario’s planning BMP funding will be adequate remains to be seen. Ontario’s CAs represent
Canada’s oldest and most advanced IWRM organizations, and some have a long history of solid
working relationships with agricultural producers. The Grand River CAs Rural Water Program was
developed in conjunction with the Ontario Federation of Agriculture and the Ontario Soil and Crop
Improvement Association. The South Nation CA’s Clean Water Program coordinates BMP delivery
in conjunction with its Phosphorus Trading Program; South Nation is also the site of a WEBs
project. The Credit Valley CA operates what appears to be the most comprehensive long-term
watershed monitoring program of any watershed in Canada; while the loss of agricultural land has
been extensive, its current range of agricultural programming is limited. It is clear that opportunities
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exist for increased federal involvement in relation to the operation of Ontario’s CAs. Further efforts
should be explored for enhancing CA program and project delivery and relationships with the
agricultural sector. AAFC could support this with focused BMP funding in conjunction with existing
Clean Water Act initiatives, and increased monitoring assistance to any CA operating in significant
agricultural regions. The dramatic and continued loss of agricultural land in the Metro Toronto
region would benefit from increased federal attention.

2.2.6 Québec

The Québec Water Policy (QWP) is a very comprehensive strategy, which includes a major focus on
the reformation of water governance in the province. Watershed-Based Management (WBM) is
central to this shift. Since the QWP has been implemented, 33 priority watersheds have been
identified, and Watershed Organizations or “Organisations de Bassin Versant” (OBVs) have been
established. QWP implementation is guided by an interdepartmental co-ordinating and an
implementation committee with participation from 11 provincial departments, including Executive
Council. In all locations where agricultural activities comprise a significant portion of watershed land
use, the sector is well represented on the OBV. Some OBVs are working very closely with
agricultural producers and local associations in the scientific exploration of issues, demonstration of
BMPs and collective action of individual producers within small watersheds. In these locations,
impressive levels of producer co-operation and partnership have been established. Additional local
organizations exist in the form of Les Clubs-conseils en Agroenvironnment (CCAEs), more than 80
of which have been in operation for the past 15+ years, facilitating information exchange among
producers, providing extension opportunities and supporting environmental farm planning. These
organizations have been supported by AAFC and key partners in Quebec, and some CCAEs appear
to have good working relationships with some OBVs. Additional efforts should be supported to
explore the potential of harnessing these powerful connections as potential BMP delivery bodies
working in close association with Québec’s OBVs.

2.2.7 New Brunswick

New Brunswick’s Surface Water Protection Program (WPP) is encompassed within a legislative
order under the province’s Clean Water Act. The Watershed Protected Area Designation Order regulates
development and zoning within three identified zones of a designated watershed: a) the watercourse;
b) a 75m buffer zone; and c) any upstream portion of the watershed. While there appears to have
been little public consultation with regard to the WPP, a very high level of interdepartmental
planning and cooperation seems to have been effective in administering the program. Detailed
guidelines exist regarding the types of agricultural practices that can occur in each zone, while clear
land use and development directives are also provided with respect to wetlands, which also require a
30m buffer and cannot be altered without an approved permit. While these regulations may be
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challenging for agricultural producers, they do provide a relatively unambiguous framework for
continued agricultural operations. As local watershed planning continues to evolve in New
Brunswick, there will likely be a need for long-term water quality monitoring, particularly in relation
to the agricultural sector. AAFC should build on its WEBs work in the Black Brook watershed and
explore future partnerships with the University of New Brunswick’s Environment and Sustainable
Development Research Centre, which has worked to establish two “living watershed laboratories.”
The Eastern Charlotte Waterways organization is part of a strong network of Atlantic Coastal
Action Program (ACAP) sites initially supported by Environment Canada. These watershed-based
initiatives represent a powerful foundation that would benefit from a stronger relationship with the

agriculture sector.

2.2.8 Nova Scotia

The Nova Scotia Drinking Water Strategy has provided a framework for IWRM, supported by an
interdepartmental management committee and guided by the designation of Source Water
Protection (SWP) areas. SWP Advisory Committees are to support local municipalities in the
coordination of SWP plans. Now a new Water Resources Management Strategy is being undertaken,
perhaps in response to integration and stakeholder consultation concerns experienced with the SWP
process. The Clean Annapolis River Project (CARP) may be Nova Scotia’s leading IWRM initiative.
It is also one of the early ACAP projects supported by Environment Canada. CARP’s focus on
science (including an extensive network of volunteer monitoring support) represents a powerful
foundation for the monitoring and evaluation of agricultural sustainability efforts, such as those
related to the application of BMPs. CARP had eatlier completed a comprebensive environmental
management plan which has provided an excellent background and experience in support of more
detailed IWRM planning in the future. AAFC also supports other important agriculture-focused
initiatives within the Annapolis River watershed. Given CARP’s track record of success—combined
with its emerging key IWRM planning role in the Drinking Water Strategy and/or the Water
Resources Management Strategy—closer working relationships (i.e. project delivery) should be

explored with the federal and provincial agriculture departments.

2.2.9 Newfoundland and Labrador

While the IWRM applications to agriculture are limited, this province’s focus on local governments’
ability to request Profected Public Water Supply designation offers some useful insights. An
interdepartmental land use committee reviews each municipal application request and makes
recommendation to the Minister of Environment as to whether a designation should occur and
under what conditions (i.e. development regulations may be provided). Local Watershed
Management Committees (WMCs) are also encouraged to form to participate in the preparation of
watershed management plans. Local governments are then required to conduct ongoing water
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quality monitoring and report on the health of their community water source. Newfoundland’s most
comprehensive IWRM process appears to have occurred at Steady Brook, where a detailed water
quality risk assessment and prioritization process was conducted with the coordination assistance of
the Western Newfoundland Model Forest. AAFC should explore the Steady Brook risk analysis and
annual reporting process to consider its potential application in other IWRM initiatives in Canada
where agricultural impacts are applicable.

2.2.10 Prince Edward Island

The Prince Edward Island Watershed Planning Initiative (WPI) was initiated in direct response to
concerns related to nitrate contamination from agricultural fertilizer use. It builds on the volunteer
initiative and work of Watershed Stewardship Organizations (WSOs) dating back to the 1970s.
There is a very high level of political commitment to the WPI, and recent reports by the province’s
Environmental Advisory Council have been swiftly acted upon. Additional technical staff have been
hired by the Department of Environment, Energy, and Forestry (DEEF), along with substantial
funding increases to support the IWRM efforts of 30 local WSOs. Meanwhile, the Department of
Agriculture also provides an impressive range of services and BMP funding related to reducing
agricultural impacts on the environment. The level of interdepartmental co-operation between
DEEF and the Department of Agriculture is not clear. The Eastern Canada Soil and Water
Conservation Centre is currently assisting with the Bedeque Bay Environmental Management
Association’s Maple Plains sustainable agriculture demonstration and monitoring site. Undoubtedly,
there are opportunities for improved co-operation, BMP implementation support, and long-term
monitoring where the federal government could assist all WSOs in Prince Edward Island.

2.2.11 Northwest Territories

This initial review has not found any watershed planning relevant to agricultural management in the
Northwest Territories at this time.

2.3 Canadian IWRM Case Studies

Private agricultural landowners and land managers are watershed community residents who have the
ability to significantly shape the health and quality of the landscapes they reside in—for better or for
worse. An expanding list of watershed-based initiatives is rapidly becoming part of the agricultural
landscapes within every province in Canada. In developing new stewardship initiatives, there are
many opportunities to follow the lead of innovative producers who are already adapting to changing
realities and dealing with emerging watershed sustainability challenges. The key is to listen to their
needs and meaningfully consider their grounded perspectives in the design of new policies and
programs. Below are a few relevant stories in which this approach appears to be working.
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2.3.1  Tobacco Creek Watershed, Manitoba

The South Tobacco Creek watershed is one of Canada’s most extensively monitored agricultural
watersheds, with scientific operations dating to 1991. All 44 agricultural landowners within this 76
km® drainage area are members of the Deerwood Soil and Water Management Association who
annually and voluntarily provide all of their land use and management data for incorporation into a
confidential global information systems managed by Agriculture and Agri-Food Canada. Long-term
water quality, flow, and land use trends are being analyzed and reported by a variety of research
partners, with improvements being implemented by a team community partners working with the
Deerwood Association. Working with these many partners, Deerwood is currently focused on two
major initiatives: Watershed Evaluation of Beneficial Management Practices (WEBs) and the
Tobacco Creek Model Watershed (TCMW).

WEBs research partners are seeking to assess the environmental and economic values associated
with applying a suite of several BMPs on agricultural land owned and operated by one farmer in the
headwaters of Tobacco Creek. All Deerwood members understand the importance of reducing
downstream nutrient loads, and they accept that part of the nutrient loading challenge is directly
associated with agriculture, and perhaps with their own farms. It is for this reason that the
organization’s members vigorously support and assist WEBs researchers in designing and delivering
intensive BMP evaluation research.

There is another reason this research is occurring on private agricultural lands at Tobacco Creek. It
is because Deerwood’s WEBs research partners understand the economic realities faced by local
agricultural producers. They realize that the prime objective of most agricultural producers is to
achieve positive returns of et farm income. A significant aspect of WEBs research at Tobacco Creek is
exploring the economic impacts of BMP application, both at the individual level and within the
broader community.

IWRM actions: During the early 1990s, it became clear that many area farmers and some local
governments (rural municipalities) were experiencing measurable economic and environmental
benefits from improved watershed management at Tobacco Creek. However, these benefits were
decidedly local in nature. So beginning in 1999, efforts were increased to focus on exploring the
potential for expanding Deerwood’s South Tobacco Creek experience beyond its original

>

boundaries. The TCMW initiative has been evolving as a “living watershed laboratory,” and is a

logical extension of Deerwood’s community partnership-building and research progress associated
with WEBs and the eatlier South Tobacco Creek Pilot Project.

Members of the Deerwood Association knew there would be an eventual need for solid watershed
science, and for scientific evaluation of the effectiveness of the various strategies, policies and
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practices that may be employed to help stimulate and support agricultural sustainability progress on
the agricultural landscape of Manitoba.

A community-based TCMW planning approach resulted in the early identification of “Farm
Income” and “Water Management” as critical local priorities that would need to be highly prioritized
if a Tobacco Creek watershed and research plan were ever to succeed. Ultimately, it was also realized
that many inter-related priorities could be harnessed to assist in fulfilling multiple goals beyond
those sought by local residents—those of interest to the provincial and federal governments, and to

private funders. In time, these harmonized planning priorities evolved into the TCMW Integrated
Goals of:

e [mproving net farm income and landscape diversity;

®  Building producer participation and scientific monitoring;
®  Planning for drought, storage and water management;

e DProtecting water quality and riparian areas; and

e Addressing drainage and fisheries habitat issues.

The Tobacco Creek Model Watershed (TCMW) is a 1,200km’® community-scale watershed located
within south-central Manitoba. It is comprised of four sub-watersheds (Figure 2-1). Efforts are
underway to implement a long-term TCMW management and research plan.

Figure 2-1: Tobacco Creek Sub-watersheds
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2.3.2 Ag-environment group planning in the Lower Souris Watershed, Saskatchewan

In Saskatchewan, integrated watershed management planning is driven by Saskatchewan’s Water
Management Framework, the Green Strategy and Source Water Protection (SWP) planning activities
initiated by the Saskatchewan Watershed Authority. Local Watershed Advisory Committees (WACs)
are formed to obtain community-based stakeholder guidance on plan formation and to build
support for plan implementation. The first SWP plan in Saskatchewan was developed for the Lower
Souris River (LSR) Watershed.

Three local WACs (Four Creeks, Pipestone, and Antler) formed a basin-wide organization called the
LSR Watershed Committee (LSRWC) to collaborate on SWP planning and to take advantage of
additional program funding opportunities. There is a strong foundation of local municipal
government leadership from the 15 partner municipalities in the LSR Watershed. Many elected
municipal officials are also farmers.

The unified LSR plan contains several areas of focus. Each action is supported by specific
objectives, recommendations, key actions, timelines and agencies responsible. It also includes a
commitment for regular state-of-the-watershed reporting. A technical committee comprised of
federal and provincial government personnel, SWA staff and other external agencies worked to
collect all required background information to support the watershed planning process. Two SWA
staff members are assigned to coordinate watershed planning activities.

IWRM actions: The LSR partnership was the first of several WACs to have also participated in
developing an Agri-Environmental Group Plan (AEGP), a planning option offered in addition to
individual Ewvironmental Farm Plans, The LSR AEGP represents a major component of LSR SWP
plan implementation process. More than 400 individual BMP projects have been funded through the
AEGP. LSR BMP funding has focused on agri-environmental improvements related to managing
cattle over-wintering sites and improved riparian health management (e.g. off-site watering systems
for cattle).

Following the successful AEGP experience in the LSR Watershed, nine additional watershed-based
group planning processes were developed in Saskatchewan prior to 2008. Under the renewed
Canada-Saskatchewan Growing Forward policy framework, the AEGP program will continue
alongside the individual farm planning program (under the Watershed Awareness Initiative) delivered
through the Provincial Council of Agricultural Development and Diversification Boards (PCAB).

The reasons for this success are not immediately clear, although a strong focus on watershed-based
AEGP delivery appears to be one factor. Strong, local technical support to producers (including the
hiring of dedicated extension staff who could also assist the host organization) seem to be other
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contributors to this success, while the prioritization of water quality among all AEGP initiatives
ensured a strong focus for all resulting projects. While it may be some time before measurable
improvements in watershed health can be demonstrated, the continuation of the AEGP program
through to at least 2013 would appear to be a positive development.

Saskatchewan released its Staze of the Watershed Reporting Framework in January 2006 and subsequently
its first State of the Watershed Report Card in March 2007. This report card uses indicators to assess the
current health of Saskatchewan’s watersheds, provide information about human activities that
impact the environment within watersheds and evaluate the effectiveness of the management
activities. The indicators include “condition indicators” such as water quality and quantity based
indicators, riparian buffer indicators; “stressor indicators” including human populations, roads,
water use and water allocation; and “response indicators” including water conservation and water
education based indicators. Monitoring and management of water quality and water quantity are also
included in the response indicators.

Completion of regular LSR Watershed Report Cards will assist local decision-makers (and perhaps
other downstream beneficiaries) in understanding the value of effective IWRM planning and
management, including the effectiveness of specific watershed-based initiatives such as the AEGP
process. Tracking the range of sustainability indicators necessarily involved with this process will
also help determine and/or measure these management activities over time.

2.3.3 Alberta Environmentally Sustainable Agriculture delivered through Alberta’s local
agricultural services boards

In Alberta, a tremendous level of agricultural extension and support services are delivered through
the province’s local governments—counties and municipal districts. Provincial agricultural
legislation calls for the creation of municipal Agricultural Service Boards (ASBs) comprised of a mix
of councillors and appointed community members.

IWRM actions: ASBs are responsible for a range of agricultural services including weed control,
shelterbelt planting, predator control, water supply and pilot demonstration projects. It is apparent
that many ASBs are routinely exploring innovations and improved management methods. ASBs are
also responsible for the delivery of extension programs funded by Alberta Agriculture and Food, in
some cases extension programs are jointly delivered with AAFC. The Alberta Environmentally
Sustainable Agriculture (AESA) program has been focused on the provision of soil, water,
biodiversity and climate change adaptation programs since 1994, supported by a number of

federal/provincial funding programs, most recently as part of Agricultural Policy Framework.
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AESA promotes producer awareness of agricultural sustainability solutions that are readily adoptable
to current and emerging environmental challenges faced by Alberta farmers. As an extension
initiative, most programs are rooted in scientific research with demonstrated success in application
elsewhere. AESA and various ASBs have also participated in applied research efforts, working with
local producers.

There is a strong monitoring foundation for AESA program delivery, where tracking environmental
change through interrelated soil, air, water and biodiversity indicators has been identified as key
focus for the program and most projects. Through AESA, local ASBs and other agricultural industry
participants have worked with Alberta producers towards their completion of Environmental Farm
Plans, while many local ASBs have been central to the establishment of an increasing number of
watershed-based producer groups to focus on targeted BMP adoption. BMPs related to source water
protection and the reduction of cattle-related water quality impacts have been a major focus, as have
local water quality monitoring initiatives.

Through their host municipal governments, local ASBs provide office space and technical support
staff to work with area producers and watershed stewardship groups. This support demonstrates
recognition of the realities and importance of agricultural production and sustainability at the
community level, suggesting the strong likelihood of successful watershed-based BMP adoption by
Alberta producers.

The AESA program’s strategic direction and co-ordination was co-ordinated by AESA Council, a
committee of 29 agriculture industry representatives from 1997-2007. In 2007, AESA Council
ceased to exist, and in its place a new industry-led organization responsible for providing funding,
strategic direction and co-ordination to the Institute for Agriculture, Forestry & Environment was
formed called AEPA (Agri-Environmental Partnership of Alberta). Alberta Agriculture and Rural
Development’s AESA staff continues to coordinate programs and communications with AEPA
rural extension staff in liaison with the ASB’s and rural municipalities.

2.3.4 Participatory integrated assessment in the Okanagan Basin, British Columbia

The Okanagan Valley is approximately 160 km in length and encompasses approximately 8200 km’
of land surrounding Okanagan Lake. In this project, the valley was divided into three sub-regions
(Cohen e al., 2004). The primary topics covered through IWRM based processes were: agriculture,
climate change, economic performance, freshwater, housing and land use and population.

Rapid population growth in the Okanagan has exceeded even the highest projections and has led to
substantial increases in water demand and land use, including loss of farmland. Furthermore,
because of local climatic conditions, water supply and availability has decreased in the region.
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Summer irrigation of agricultural land, residential outdoor and indoor water use, tourism, sensitive
habitat areas and biodiversity are all demanding water, most of them at an increasing rate (Cohen
and Neale, 2006). Future water availability in the regions under predicted climate change scenarios
are of significant concern, and there is a need to understand the process of autonomous adaptation
to climate change and the factors that must be considered during the development of agricultural

water policy influencing the region.

Historical government policies have had a significant impact on local land-use and development
patterns in the Okanagan. Policies in sectors as diverse as agricultural trade and regional planning
have affected the size of individual properties, crop choices and business profitability in every
agricultural industry and this has lead to both agricultural intensification and land-use conversion
throughout the region. Interplay between these policies, climate change impacts and potential
adaption options are discussed in the project.

IWRM actions: Detailed surveys of grape growers in the region were undertaken, given that these
producers appear to be the most vulnerable to future water supply variability under projected
climate change scenarios. Farmer perceptions of current and future water availability related to their
crop production provided clues related to their use of various irrigation systems and production
requirements, as well as the types of water policy interventions they may be willing to support. There
is a strong awareness of water use efficiency concepts and technological options for increasing
efficiency and reducing costs. Projected climate change scenarios are generally viewed to have both
positive and negative impacts.

Through examination of the process of farm-level risk perception and management, this study
informs adaptation policy development by providing decision-makers with an understanding of the
ways in which water is used by grape-growers to manage market, climate and urban development
risks. Project funding was provided by the Natural Resources Canada’s Climate Change Impacts and
Adaptation Program (CCIAP), Environment Canada, BC Ministry of Environment, and Agriculture
and Agri-Food Canada

The project goals sought to:

1. Explore case study experiences on climate change and water resource management in the
Okanagan;

2. Investigate how the potential changes in water balance (supply-demand) will influence
water availability for activities such as agriculture, residential use and nature conservation
in the region;

3. Investigate experiences with adaptation to water shortages and assess effectiveness and
costs of potential future adaptation options; and
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4. Synthesize the outcomes of the climate change impacts assessment on local water
resources, expected development in the region and effectiveness of potential adaptation
options in a way that it will help in moving towards strategic cross-sectoral approach to
adaptation design.

The study may have originated as an assessment of climate change impacts on water resources, but
as the project progressed, impacts on water supply and demand in the context of local development
and future development priorities and choices became the focus. Development choices will also
affect the region’s water balance. Some development choices could exacerbate climate-related water
problems and could increase vulnerability, while others could ameliorate them and help in
developing adaptive capacities. For future research, development constraints, challenges of
development choices and their impacts on local vulnerability should be identified and addressed at
the early stages of projects. An economic assessment of cost and benefits were not directly included
in the models. Consultants were hired to complete an economic assessment of impacts of climate
change on involved sectors, including agriculture and the costs of analyzed adaptation options. The
region’s relatively high current rates of residential water use were compared against a range of future
demand side management (DSM) scenarios.

In terms of technical applications, the Okanagan Fish Water Management Tool was linked with ongoing
groundwater studies and an integrated Systems Thinking Experimental Learning Laboratory with
Animation (STELLA) model developed by the research group. Since 1997, there has been a growing
number research activities exploring water resources in the Okanagan. Previous research on climate
change and Okanagan water resources provided information about supply and demand trends and
identified a need for an integrated assessment model that would be developed in the close
collaboration with local practitioners. Development of the integrated model was focused on
expanding the dialogue on implications of adaptation choices for water management to include
residential and agricultural users and in-stream conservation flows, for the basin as a whole as well as
for particular sub-regions. This work strongly depended on collaboration with local stakeholders,

their active participation and provision of data.

The project provided a cross-sectoral assessment of the climate change impacts on water availability,
which helped in understating current and future trade-offs between water available for agriculture,
residential development (including recreation) and nature conservation. It also provided assessment
of effectiveness of potential adaptations, including actions targeting agriculture in the context of the
whole region. The STELLA model was created through a participatory process involving local
policy-makers and experts regularly reviewing and commenting the model development and also
helping in the validation of the results. In this way the model has become not only a research tool,
but the potential users of the models were involved in its development and consequently they have
ownership of the project. Regular workshop and meetings between the policy-makers and
researchers helped build foundation for effective future collaboration.
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The research team learned that support of local water-users is absolutely crucial in order to get data,
consult on and validate model results, make locally-relevant recommendations and finally for
consultation after the project completion to help with implementation (if needed). Consulting with
local stakeholders, even before the project proposal submission on what and how much they are
willing to cooperate, would help in designing the methodology and completing the project (Cohen e7
al., 2006). This project has helped stimulate stakeholder dialogue around the need for climate change
adaptation. It has created an increased awareness among regional water managers, planners, political
leaders and media. The project provided recommendations for water demand management as first
priority, along with supply augmentation. The implications of climate change impacts on water
availability based on the project outcomes were incorporated into the Trepanier Landscape Unit Water
Management Plan (Cohen et al., 2006). Finally, the outcomes and recommendations developed in the
model need to be linked with institutional challenges, because many of the great ideas and scenarios
just will not be implemented if there is no clearly defined mandate to manage water quantity and
very little integration between land use plans and long-term water management needs. This would
also require collaborating with policy-makers at different scale not only at the local level.

2.3.5 Atlantic Coastal Action Program, Canada

In Atlantic Canada, the federal government’s Atlantic Coastal Action Program (ACAP) is seen by
many (e.g. de Loé and Kreutzwiser, 2007; Environment Canada, 2006; Hawboldt, 2004) as a best
practice for water resources management at the local level. ACAP was initiated by Environment
Canada as a community-based program focused on restoring and sustaining watersheds in Atlantic
Canada; there are 14 sites, including five in Nova Scotia (Environment Canada, 2006). Each ACAP
site has its own board of directors and has been designated as an incorporated, non-profit
organization with a full-time paid co-ordinator and office. ACAP is premised on the idea that local
community management is key to achieving sustainable development.

One of the successful ACAP projects with agricultural sector involvement is the Clean Annapolis
River Project (CARP) in southwestern Nova Scotia. The Annapolis River water comprises two
thousand square kilometres of communities, agriculture and natural resources. Initiating
environmental change in the watershed has been the centre of operation for the CARP. CARP has
formed partnerships with various levels of government, the agricultural community, community
groups and stakeholders to deliver a variety of projects.

IWRM actions: Amongst the large variety of projects delivered are the Annapolis Ecological
Engagement and Enhancement Project, the Riparian Habitat Restoration and Stewardship Project,
the Annapolis Sustainable Agricultural Project, the Annapolis River Watershed Pesticide Inventory
and the Annapolis Atmosfarm Outreach Pilot Project. These are summarized below.
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Annapolis Ecological Engagement and Enhancement Project

The primary focus of this project is the engagement of citizens of the Annapolis River
watershed in southwestern Nova Scotia in a series of activities that will lead to environmental
improvement and enhanced stewardship in the communities in the region. There are three
components to this project:

1. Ecological Enhancement

e Riparian restoration and flood plain protection along the Annapolis River in the
Middleton area owned by the town

e Completion and, hopefully, implementation of a management plan for the highly
invasive alien plant—garlic mustard, A/ana petiolato

2. Environmental Monitoring
e To support the Annapolis River Guardians

e To support a citizen scientist program aimed at identifying and mapping alien invasive
plants

3. Public Engagement
e To engage students in a range of environmental learning experiences

e To support the environmental programs in development at Bear River First Nation

The Annapolis Atmosfarm Ountreach Pilot Project
The Annapolis Atmosfarm Outreach Pilot project is geared towards commercial farms in the
Annapolis Valley. The main portion of the project was to develop a workbook that can be given
to farmers. This workbook is designed to provide easily accessible information to help with the
operating process of the farm. Each section examines a different topic and how it applies to
both the environment and the farmer. Project goals are to:

e Identify the greenhouse gases produced from agricultural practices;
e Reduce greenhouse gas emissions; and

e Increase carbon sequestration.

The project has identified 10 areas that can be looked at to reduce greenhouse gases and save the
farmer money. These included: farm energy, farm electricity, fuel efficiency, soil organic matter,
soil management, soil carbons, manure and methane, greenhouse gases, agri-forestry and riparian
zones
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Riparian Habitat Restoration and Stewardship
The health of the Annapolis River largely hinges on the quality of the land and water bodies
that surround it. Because much of the surrounding land is used for agricultural purposes, there
is the potential for fertilizers, pesticides and other agricultural chemicals to contaminate the
river.

One effective and practical method of protecting the river is to allow natural, vegetated buffer
zones to grow between the land and the water. These “green belts,” called riparian buffer zones,
are the natural transition areas between aquatic and terrestrial habitats, and perform several
functions vital to the health of both habitat types.

By protecting and enhancing riparian buffer zones farmers can:

e  Greatly reduce the impacts of their operations on the aquatic environment;
e Help control the flooding and erosion of their land; and

e Provide healthy habitat for many wildlife and fish species.

In 2003, CARP’s Comprehensive Environmental Management Plan (CEMP) identified the
establishment of riparian buffer zones on livestock grazing lands as one of the priorities for CARP’s
environmental restoration and pollution prevention activities in the Annapolis River watershed.
Since 2003, annual projects funded through a variety of federal, provincial and private sources have
been implemented with the participation of local farmers to limit livestock access to waterways and
restore and enhance riparian buffers between pastures and watercourses. The Annapolis River
Guardians volunteer monitoring network appears to have played a central role in building a sense of
“community” among watershed stakeholders, and this has helped encourage agricultural producers
to participate.

CARP’s riparian habitat stewardship projects are designed to:

e Exclude livestock from waterways using fencing;
e Develop riparian zone protection and stewardship strategies; and

e Establish long-term stewardship of riparian habitat.

Local agricultural landowners are instrumental in the success of these projects. They contribute their
time in planning individual projects; provide labour to install fencing, crossings and watering
systems; and are committed to acting as stewards of riparian habitats on their land in the long term.
CARP has applied a variety of methods and tools for the management of the Annapolis River and
its watershed. While a few have been described here, its strength is demonstrated by its holistic
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approach, incorporating education of stakeholders, developing management solutions and scientific
analyses to determine the most relevant watershed issues and address them through effective
stakeholder engagement. CARP runs an effective citizen-based water monitoring program that

builds community capacity and augments water data for the region.

2.3.6 Fraser Basin Council, B.C.

The Fraser Basin contains an extraordinary range of ecosystems and spectacular natural beauty, and
is considered one of the most productive areas of British Columbia. Activities in the basin
contribute 80 per cent of the province’s gross domestic product and 10 per cent of Canada’s gross
domestic product. During the 1980s, it became evident that industrial and agricultural pollutants,
over-fishing and rapid urbanization were compromising the environmental health of the basin. As a
result, challenges related to water management began to surface, including: water supply, pollution
control, fisheries management, flood control, hydropower production, navigation and wetlands
management.

The Fraser Basin Council (FBC), a non-governmental, not-for-profit organization has adopted four
“directions for sustainability.” These include understanding sustainability, caring for ecosystems,
strengthening communities and improved decision-making. These four directions facilitate problem
solving among the council and its partners. By bringing together the necessary people to make
decisions and create solutions balancing social, economic and environmental considerations,
engineered solutions are based on the needs of the entire basin. The council acts as a catalyst for
solving inter-jurisdictional issues, as a conflict resolution agent, and as a sustainability educator. It
therefore aims at a governance model that “brings together multiple sectors and interests in a
collaborative, sustainability-centered context, to promote the common good” (Alexander ez al,
20006). To ensure that a broad diversity of perspectives is heard with respect to any sustainability
issue, the Council’s Board of Directors consists of representatives of four orders of Canadian
government (federal, provincial, local and First Nations), the private sector and the general public.

IWRM actions: In all of its work, the FBC remains impartial, trans-partisan, independent and non-
political in its primary role as an advocate for a sustainable basin (Alexander ef al, 2006). This
consensus-based governance model provides a means to overcome the limitations of the traditional
hierarchy of multiple jurisdictions operating independently in a common bioregion and “top-down”
approaches to governing.

Primarily, the council conducts its business through the work of five standing committees:
operations; staffing/financial operations/audit; constitution and council director recruitment;
sustainability fund; and communications. Specific projects are overseen by five regional committees,
and also by issue-specific task committees. These committees provide the implementation structure
and decisions are by consensus.
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The Fraser Basin Council is considered a model for participatory planning, with representation from
all relevant stakeholders in the watershed. Effective communications and maintenance of a regional
presence ensures basin-wide coverage of important issues. Effective place-based implementation is
realized through focusing on watershed based management. Goals are achieved and measured
through the state of the Fraser Basin Report that is published at regular intervals. Multiple water
values are managed by the council, including flood events, controlling the spread of invasive plant
species, managing the effects of climate change, strengthening rural communities, developing a
sustainable fish and fisheries strategy, and building constructive Aboriginal and non-Aboriginal
relationships. While participation from the agricultural sector may have been lacking somewhat
during FBC plan development, today several agriculture-focused initiatives are in place, notably one
related to the marketing of local food products and another focused on the development of a
nutrient management planning strategy for the Fraser Valley, one of Canada’s most important
agricultural regions.

2.3.7 Grand River Watershed, Ontario

A number of environmental and water quality challenges faced the Grand River in the early- to mid-
1900s. To deal with these issues, a group of eight municipalities banded together to form the Grand
River Conservation Commission in 1932. In 1942, the commission completed the Shand Dam, the
first multi-purpose dam in Canada, built for flood control and low flow augmentation to improve
water quality in the dry summer months. The Conservation Authorities Act in 1946 gave rise to the
Grand Valley Conservation Authority in 1948. After some debate about the practicality of two
conservation organizations in the same watershed, to avoid potential conflict over roles and
responsibilities and to eliminate duplication, the Grand River Conservation Authority (GRCA) was
established in 1966 through the amalgamation of the two organizations. The GRCA was created to
enable municipalities to jointly undertake water and natural resource management on a watershed
basis. Senecal and Madramootoo (2005) explain that the GRCA management evolved from single-
use planning in its infancy—essentially river channel improvement for transportation—to
ecosystem-based multiple-use planning on a watershed scale that entailed the diversification of
activities from primarily structural functions to the current mix of structural and non-structural.

IWRM Actions: The GRCA is involved in water quality management both directly and indirectly.
Its key activities include land and water management, low flow augmentation through controlled
reservoir releases, moderating low flows during the summer and eatly fall and ensuring adequate
dilution of waste water entering the Grand River system. In addition, they also conduct monitoring
and modeling of water quality, water temperatures, pH, conductivity and dissolved oxygen. The
GRCA provides water supplies at its conservation areas and nature centres, most of which are not
connected to the municipal water systems.
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The GRCA has its own monitoring system that consists of real-time water level, water flow, rainfall,
reservoir and water quality monitoring stations. The role of the monitoring system is to provide
information to support water management decisions related to flood emergencies and day to day
operations of the water control structures. The GRCA is also part of the provincial flood warning
system and works in collaboration with the Province of Ontario and Environment Canada.
Environment Canada also operates a portion of the stream gauges in the data collection network.
Senecal and Madramootoo (2005) indicate that the success of the GRCA can be partly attributed to
the relatively high level of direct control over water management and watershed resources. They also
highlight the relative affluence of the CA and its capacity to generate revenue through activities such
as hydroelectric production and property rental as a significant contribution to its success.

The GRCA'’s agricultural focus is through its Rural Water Quality Program, a stewardship funding
initiative developed in conjunction with local farmers, the Ontario Federation of Agriculture, and
the Ontario Soil and Crop Improvement Association. Through this program, the GRCA coordinates
local, provincial and federal funding for water quality improvement projects related to agriculture.
Funding for 80—100 per cent of project costs can be achieved.

2.3.8 Integrated management in the Yamaska watershed in Quebec

The Quebec Water Policy was launched in 2002 to support a reform in water governance. Its
impetus was, in large part, the need to gradually implement watershed-based management for 33
major watersheds located primarily in the St. Lawrence plain.

IWRM actions: A template for a Master Plan for Water (MPW) or a Plan Directeur de I’eau (PDE)
was created for use at the local and regional levels by basin organizations. The MPW included a
cyclical process including the following steps:

Basin analysis and creation of baseline data.

Determine basin goals.

Determine objectives and choose indicators for measuring progress.
Develop a plan of action.

Implement.

Monitor and evaluate action plan.

Nk e

Return to step 1: basin analysis and baseline creation.

Although the basis of the Quebec approach is designed to be non-regulatory, it is nonetheless
supported by the Quebec Water Policy. Watersheds were chosen on the unit for addressing the
province’s water issues, which included pollution, protection and conflicts. The intention was to
provide financial and technical resources to local-level institutions most able to manage watersheds
at the most appropriate scale. Annual grants of CDN$65,000 would maintain the permanent
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operations of each of the 33 OBVs. Technical support is provided through tools developed to help
the OBVs carry out their planning and implementation and include a guide for management plan
development,“ a water atlas, GIS-based information kits, etc. The Regroupement des organizations
de basin versant du Quebec (ROBVQ), a private non-profit association to which all OBVs must
belong, is also funded by the Quebec Ministry of Environment (Ministere du Dévelopment durable,
de I’Environment et des Parcs, MDDEP). The ROBVQ provides OBVs with assistance and
information. The watershed organization is at the core of the Quebec approach to watershed
management. OBVs are consultative organizations set up by local stakeholders that include
representation from all public and private users, NGOs and water managers from within the
watershed. The function of the OBVs is to initiate and ensure dialogue among stakeholders and
develop and implement a watershed management plan.

One of the OBVs implementing the MPW at the local level is the COGEBY (Conseil de Gestion du
Bassin Versant de la Yamaska) on the Yamaska River). The Yamaska River has been facing declining
water quality for some years now, and residents have noticed the increase in algae and recognized
that it has caused illness, as well as skin irritation in swimmers.

COGEBY is working on the health of the river and has spent many years on public education and
planning around the health of the river and its watershed. They are the local organization conducting
the MPW for this basin and are following the plan as prescribed by the Quebec government. They
have initiated a seven-year planning cycle to develop baseline data for the basin, identify the
problems and develop actions for mitigating watershed problems. Stakeholders are included in the
stages of discussion and decision-making and the organization believes that the watershed plan is a
reflection of people’s priorities in the watershed.

Agricultural participants have played a key role in this watershed planning process. Stakeholder
representation appears to be appropriately represented on the COGEBY board, and two significant
BMP research and demonstration projects are occurring in partnership with local associations of
producers in two sub-watersheds. COGEBY has clearly established credibility with a substantial
number of agricultural producers, a provincial association of producers (L’Union des producteurs
agricoles, UPA), and three provincial departments. Their ability to facilitate BMP adoption appears
to be strong.

While COGEBY is still undergoing their initial planning cycle, it is responding well to provincially
set processes and funding for local administration. Stakeholder participation (including from the
agricultural sector) is high and contributes to the effectiveness of the process, planning and
implementation success. While impacts of actions based on monitoring are yet to be realized, the
process has been deemed a success.

1 Available at www.mddep.gouv.qc.ca/eau/bassinversant/plan-dir.pdf
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3.0 Integrated Water Resources Management around the World

The notion of managing our natural resources in an integrated manner is a somewhat recent one,
internationally and in Canada. Heathcote (1998) suggests that it was born, in large part, of
experience showing that single-medium and single source management was not successful in
meeting short- or long-term goals. She goes further in suggesting that, until the mid-1970s, for
instance, most pollution control effort was directed at controlling point sources like sewage
treatment plants and industrial discharges. The notion of managing our environment on systems,
such as the ecosystem and watershed approaches, in balance with social and economic needs, has
emerged and gained momentum in the last few decades.

IWRM emerged as a significant integrated systems management approach since the Earth Summit in
1992 and gained momentum through the Global Water Partnership. Mitchell (2005) highlights the
key elements of IWRM, as well as its prominent strengths and weaknesses. He explains that there
have been two interpretations of the holistic or systems approach and delineates these as the
“comprehensive” and the “integrative” approaches respectively. The comprehensive approach
emphasizes that the relevant ecosystem should be defined in the broadest possible way, such as an
entire aquifer or river basin and management should involve understanding all variables and
interactions. From a management perspective though, a nested approach is deemed more
appropriate, with programming and implementation at the lowest appropriate watershed level.

The integrative approach, as in IWRM, maintains a systems perspective, but is more focused and
more selective in its required understanding of components. In this approach, the key or selected
variables and relationships are emphasized. The rationale is that a few variables and relationships
cause most of the variability in a system, and therefore those are the ones deserving attention.

3.1 Evolution of IWRM as a Global Framework

As early as 1970, the UN organized a seminar to discuss main issues for the integrated
management of river basins. Through case studies of several countries, in particular, Hungary,
Belgium, Czechoslovakia, France, United Kingdom, Germany, Switzerland, Union of Soviet Socialist
Republics and United States of America, a comprehensive approach, with clearly defined priorities,
was considered necessary. Refined economic system analyses were also considered important as a
means for IWRM. Methods for evaluating social benefits were considered inadequate and special
efforts were recommended in this area (Chéné, 2009).

The first United Nations Water Conference in Mar del Plata, Argentina in 1977 recommended that
increased attention should be paid to the integrated planning of water management and that particular

12 River Basin Management, UN Committee on Water Problems, ECE, London, UK, June 15-22, 1970.
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consideration should be given not only to the cost effectiveness of planned water schemes, but also
to ensuring optimal social benefits of water resource uses, as well as to the protection of human
health and the environment as a whole (Chéné, 2009). The Mar del Plata recommendations for
water management policy can be summarized as follows (Heathcote, 1998):

1. Each country should formulate and keep under review a general statement of policy relating
to the use, management, and conservation of water as a framework for planning and
implementation. National development plans and policies should specify the main objectives
of water-use policy, which in turn should translated into guidelines, strategies, and programs.

2. Institutional arrangements adopted by each country should ensure that the development and
management of water resources take place within the context of national planning, and that
there should be real co-ordination among all bodies responsible for the investigation,
development and management of water resources.

3. Each country should examine and keep under review existing legislative and administrative
structures concerning water management and, where appropriate, should enact
comprehensive legislation for a co-ordinated approach to water planning. It may be desirable
that provisions concerning water resources management, conservation and protection
against pollution be combined in a unitary legal instrument. Legislation should define the
rules of public ownership of water and of large water engineering works, as well as the
provisions governing land ownership problems and any litigation that may result from them.
This legislation should be flexible enough to accommodate future changes in priorities and
perspectives.

4. Countries should make necessary efforts to adopt measures for obtaining effective
participation in the planning and decision-making process involving users and public
authorities. This participation can constructively influence choices between alternative plans
and policies. If necessary, legislation should provide for such participation as an integral part
of the planning, programming, implementation and evaluation process.

IWRM has emerged as a significant integrated systems paradigm since the Earth Summit in 1992
and gained momentum through the global water partnership. In addition, the 2002 World Summit
on Sustainable Development in Johannesburg developed a UN resolution around IWRM
implementation on a global scale. The resolution prescribed the development of IWRM and water
efficiency plans by 2005 for all major river basins of the world, as well as developing and
implementing national/regional IWRM plans and programs.

IWRM promotes the management of water and related resources (land, biodiversity, etc.) on a
watershed basis. IWRM applies to watersheds at any scale and can therefore be a relevant framework
for small catchments to very large transboundary basins. The management of water within a basin
context at national level is challenging; it is even more complex to do so within the context of
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transboundary level, yet increasingly recognized as crucial. About 40 per cent of the world’s
population and 47 per cent of the world’s land is found within the 261 transboundary river basins.
The efficient and effective management of transboundary water bodies (rivers, lakes and aquifers) is
critical for social, political and economic stability, as well as sustainable development. The
importance of effective water resources management is highlighted for public health benefits,
especially in light of the anticipated impacts of climate change on basins across the globe (Costello ez
al., 2009, pp. 373, 1693-1733).

In 1992, in Rio de Janeiro, Brazil, during the United Nations Conference on Environment and
Development (UNCED) delegates of this official UN intergovernmental meeting expressed clear
recommendation on water issues and IWRM: “Integrated water resources management is based on
the perception of water as an integral part of the ecosystem, a natural resource and a social and
economic good |[. . .| priority has to be given to the satisfaction of basic needs and the safeguarding
of ecosystems. Beyond these requirements, however, water users should be charged appropriately
(UN-Water, 2008).” In addition to defining specific targets for safe drinking water, and for basic
sanitation, the World Summit for Sustainable Development (Johannesburg, 2002), decided to
“develop integrated water resources management and water efficiency plans |. . .| through actions at
all levels (UN-Water, 2008).” Progress was addressed during the 12" meeting of the UN
Commission for Sustainable Development (CSD-12)" (2004 review session); CSD 13 (2005 policy
options session); and particularly in 2008 (CSD-16) when the five-year review of the IWRM
implementation was undertaken.

In 2005, the Millennium Ecosystem Assessment reaffirmed the value of integrated ecosystem
management and integrated river basin management as appropriate frameworks for “intentionally
and actively addressing ecosystem services and human well-being simultaneously” (Millennium
Ecosystem Assessment, 2005). In May 2008, the CSD-16 confirmed, despite difficulties encountered
in implementation and monitoring, that IWRM is an essential tool to effectively manage water
resources and for improved delivery of water services.

While the value of integrated water resources management remains unchallenged, the understanding
of IWRM and effective application of its principles has been challenging. According to the World
Water Assessment Programme (2009), promotion of the broad feasibility and applicability of the
“integrated” approach is important in widespread acceptance and application of IWRM. The report
recommends case-history documentation to disseminate the cases of IWRM existing today with
specific mention of scale of application (basin, sub-basin and aquifers are given as the relevant
levels).

13 http://www.un.org/esa/sustdev/csd/csd16/documents/chairs summary.pdf
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According to the United Nations International Network on Water Environment and Health the
critical obstacles preventing better water management globally are financial and institutional. The
water sector requires a much greater use of innovative financial and investment instruments that
reinforce local and regional IWRM and restore natural capital. The water sector also urgently
requires new institutional capacity that can merge the natural sciences, the social sciences, public
health concerns with engineering innovation and public policy, and can overcome the jurisdictional
fragmentation that characterizes water governance (Schuster-Wallace, e# a/, 2008).

3.1.1  Conservation and management of Bhoj Wetlands, India

Bhopal city, the capital of the state of Madhya Pradesh in India contains several man-made lakes
created through the centuries. The Upper Lake and Lower Lake are the most important. The Upper
Lake has special significance since it has been a source of piped water supply to the city of Bhopal
for over 75 years. Even now, the lake accounts for some 40 per cent of the city’s water supply.

Issues: Until 1947 the water quality of Upper Lake was so good that it required no treatment before
being supplied to the public. However, tremendous population growth of the city (about 70,000 in
1951 to about 1.4 mil. in 2001) and rapid urban development around Lower Lake and on the eastern
and northern fringes of Upper Lake subjected both the lakes to various environmental problems
resulting in deterioration of their water quality mainly due to inflow of untreated sewage. The Bhoj
Wetlands of Bhopal comprises of the Upper Lake and the Lower Lake. These lakes are of immense
importance since they are inseparably linked with the social, economical and cultural aspects of the
people of Bhopal and are referred as lifelines of the city.

IWRM Actions: The Government of Madhya Pradesh implemented an integrated lake conservation
program during 1995-2004 with the financial assistance of JBIC (Japan Bank of International
Cooperation). The basic objective of the project was to improve the water quality as well as to
increase the storage capacity of the lakes. The project activities involved both preventive and
curative measures like increasing the storage capacity of the lake through de-silting, control of weeds
through de-weeding, prevention of pollution in the lake through diversion and treatment of sewage,
catchment area protection through creation of buffer zone, et cetera. The implementation of these
activities resulted in increasing the water holding capacity of Upper Lake by 4 per cent. Post-project
water quality monitoring confirms improvement in water quality of the lake when compared with
the data of the pre-project implementation stage. During implementation of conservation measures,
various types of administrative, social and legal issues have been encountered.

As most of the catchment is rural, the state government of Madhya Pradesh realized that it was vital
to address rural issues in order to maintain water quality in Lake Bhoj. Farm BMPs, such as organic

farming practices, are being encouraged for watershed management. While these initiatives are being
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implemented by the state government with financial aid from the Government of Japan through the
JBIC, payments for ecosystem services mechanisms are being considered for the long-term
sustainability of these programs. These payments would be made by the residents of Bhopal and by
industries and local tourism operators who would benefit from the maintenance of the lake and its
water quality.

In the region, intensive cash crop farming had led to the use of inorganic pesticides and fertilizers.
Additionally, there was the problem of waste from the large number of cattle. A drive to promote
organic agriculture and to encourage farmers to use compost made from cow dung as fertilizer was
initiated by the state government. Trials are also being conducted with earthworm-based vermi-
composting, open stack composting and bacterial starter inoculants to see if these methods could
speed the conversion of dung. Another affiliated program uses local prison inmates to round up
stray cattle and produce manure for the prison nursery. Inmates are now training local farmers in
manure production and organic farming. All these initiatives directly or indirectly affect water quality
in the Bhoj Lake, as well develop livelihoods and manage waste in a sustainable manner.

Impacts and Lessons:

A. A catchment or watershed must be managed as a composite whole, as the management of
lakes and reservoirs for their sustainable use is directly linked to their catchment. A number
of measures must be taken to protect the catchment, including:

e Developmental activity that affects its green cover and landscape should be prohibited,
and developmental activities associated with human settlements in the catchment should
be restricted;

e Nonpoint source runoff (i.e., from the drains) must be trapped; and

e Agriculture activities in the catchment require an awareness generation, conducted via
the government extension services machinery, especially to facilitate a change in fertilizer
consumption patterns, from chemical to organic fertilizers.

B. Raising awareness, education and stakeholder participation are essential
Stakeholder involvement, including lake-dependent communities, farmers and communities,
should be an integral part of any watershed management program. Their interest in the lake
and related management actions need to be sustained through relevant education,
monitoring and reporting.

C. Role of government

This project demonstrated government assistance through funding, education and a high
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degree of innovation in involving prisons and necessary technology to create closed-loop
systems that prove sustainable.

D. Continuity of project staff is essential
This lesson is of utmost importance when executing a time-bound conservation project. In
the project, the technical staff involved in project preparation and execution remained with
the project for long periods of time, thereby facilitating project continuity. However,
frequent changes of the project head during the period when its execution was in full swing
affected the project implementation progress.

E. Need to sustain measures
By their very nature, conservation measures are never one- time activities. The sustainability
of the measures must be ensured for a long period, in order to achieve fruitful results.

3.1.2  Fergana Valley, Central Asia'

Water is the key resource in Central Asia. The region’s main challenges lie in: poor public investment
in water management, inter-sector competition (energy-irrigation), water scarcity due to shortage and
waste and increasing downstream/upstream tensions.

Issues: Once the most fertile valley in Central Asia, Fergana Valley, with its approx 10 million
inhabitants, is now subject to high soil salinization and crops no longer suffice to feed the
population. State boundaries between Uzbekistan, Kirgizstan and Tajikistan make transboundary
management problematic and cause constant internal and interstate disputes. More than 60 per cent
of the inhabitants do not have access to safe drinking water and basic sanitation resulting in
widespread water-borne diseases in the rural areas. Irrigation infrastructure is inadequate and the

water use is inefficient.

IWRM Actions: Improved management of water resources based on IWRM principles emphasized
higher program efficiency and more equitable watershed-based benefits. IWRM capacity building
within river basin management among river commissions, provinces, municipalities, companies and
water user associations were highlighted in the program. Program included demonstration of
bottom-up approaches and increases in yields and water productivity by up to 30%. Swiss Agency
for Development and Cooperation assisted the Interstate Commission for Water Coordination in
the implementation.

14 Source: SDC in Central Asia - ITWRM.
www.swisscoop.uz/en/Home/Regional Activities/Integrated Water Resources Management
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Impacts: The project mainly addresses the possibilities for saving water, improving agricultural
productivity, organizing water administrations, promotion and institutional build-up of Water Users’
Associations (WUA) and the improvement of water allocation mechanisms among the users and
among the three countries. The program has resulted in a partnership among all water management
actors across Fergana Valley. Safe drinking water is now provided to 28 villages with a population of
80,000 people and 320 ecological sanitation toilets have been constructed on a cost-sharing basis.
Waterborne diseases have decreased by more than 60 per cent on average and infant mortality has
been almost eradicated in all villages, despite prevailing poverty. Twenty-eight water committees
have been created to operate and maintain water systems efficiently with more than 30 per cent
participation by women. This has resulted in the expansion of improved irrigation practices;
innovative solutions for irrigation canal management and sustainable water user associations; and
sustainable financing at canal, water user association and farm levels.

The inception phase of the Integrated Water Resources Management Project in the Ferghana Valley
started in September 2001. During this phase, a detailed analysis was carried out of the legal,
institutional, economic-financial and managerial issues, as well as an analysis and evaluation of earlier
experiences, methodologies and systems developed by other donors and regional and state
organizations in the water management sector.

The major achievements of the project during Phase II include an increased awareness amongst
policy makers about the principles of IWRM; improved water distribution along canals; a
demonstration of a bottom—up approach; a demonstration of potential for increasing yields and
water productivity by up to 30 per cent.

Phase III of the project has triggered considerable changes in governance and management across
the water hierarchy, and has gained acceptance in all three countries of the hydrological water
distribution. Its activities were aimed at improved efficiency of modern governance policies,
management procedures and institutional arrangements introduced at the national, regional and local
levels during the previous phases. The project also focuses on expansing improved irrigation
management practices and strengthening co-operation with other IWRM projects in the region.

The main results of this phase are the adoption of innovative solutions for irrigated canal
management and sustainable water user associations, as well as introduction of effective methods for
sustainable financing of the system at the canal, WUA and farm level. These accomplishments have
been acknowledged in an external review of the project.

Phase IV of the project will concentrate on strengthening the achievements of the previous phases
and addressing the gaps and challenges identified by the external review of the project, through
consolidation and scaled-up experience, together with the new, innovative institutional arrangements
achieved during Phase II1.
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Lessons: While significant emphasis was laid on management practices and technology, governance
issues surrounding water management in the region were considered to be key to resolving the
regional water issues. Institutional capacity building for IWRM, education and awareness generation,
as well as monitoring of impacts, was used to develop collective action plans and implementation
schedules. Improved management procedures, governance policies, strengthened cooperation and
the overall acceptance of IWRM goals and methods are key factors in the success of this program.

Detailed analysis of baseline data and ongoing monitoring—including not only water characteristics,
but also related institutional, economic-financial and managerial issues—Ied to the overall success of
this project. This project is currently ongoing.

3.1.3 The Catskills/Delaware Watersheds: New York City’s drinking water supply®

Issues: Faced with deteriorating water quality, New York City had the choice of building a new
water supply treatment plant at a cost of USD$6,000 million or taking comprehensive measures to
improve and protect the quality of the source water in the Croton and Catskill/Delawate
watersheds, which covers approximately 5,000 km® and delivers water for over 9 million people in
New York City. Dual goals of protecting water quality and preserving economic viability of

watershed communities were set out.

IWRM Actions: Partnerships were developed among many stakeholders: New York City, New
York State, the EPA, watershed counties, towns and villages, environmental and public interest
groups. Programs were developed to balance agriculture, urban and rural wastewater, storm drainage
infrastructure, environment and the quality of water in the 19 reservoirs and three controlled lakes.
A watershed agricultural program was supplemented by land acquisition, watershed regulations,
environmental and economic partnership programs, wastewater treatment plant upgrades and
protection measures at reservoirs.

The farmers signed a voluntary participation agreement with the watershed agricultural council
(WAC) and agreed to develop a whole farm plan in conjunction with a planning and implementation
team. Funding for BMPs comes from a variety of sources, and often farmers bear no cost but have
to provide in-kind contribution by volunteering their time and labour towards BMP implementation.
As part of the whole farm plan, potential pollutants are categorized and prioritized, and farm-level
BMPs are identified and implemented accordingly. BMPs include stream buffers, agricultural
easements and other specific waste management practices. In addition to the farm BMPs, the WAC

conducts numerous programs for clean water; forest management; land stewardship; economic

15 Source: New York City, Department of Environmental Protection, Bureau of Water Supply: 2006 Watershed

Protection Program. Summary and Assessment. Retrieved from: www.ci.nyc.ny.us/html/dep/html/watershed.html
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initiatives, including market development programs and farm to market programs; and education
programs, including model forests and school tours.

Impacts: More than 350 farms within the watershed have embarked on the implementation of best
management practices, reducing pollution loads, acquiring 280 km” of land for protection, enforcing
effective watershed regulations, remedying 2000 failing septic systems and upgrading wastewater
treatment plants with tertiary treatment. They have achieved more than a 50 per cent reduction in
coliform bacteria, total phosphorus and several other major contaminants were achieved. Currently,
New York City’s water supply is exempted from filtration, the population of the watersheds enjoys
an improved environmental quality and a total capital saving of USD$4,400 million was realized.

Lessons: Channelling government expenditure from infrastructure development to IWRM-based
management solutions to resolve New York City’s drinking water quality issues resulted in not only
the water quality benefits, but also the added co-benefits of improved farm production and
management, reduced livestock disease and overall enhanced quality of watershed. The key lesson
here is recognizing the stewardship of land and water by farmers and landowners and its monetary
value to them and other beneficiaries. This case is cited as a prominent example of successful
watershed-based payments for conservation and provision of selected ecosystem services. This case
also demonstrates that water quality objectives can be met in a cost-effective manner through
incentives for actions at the farm level.

3.1.4 Integrated Catchment Management in the Murray Darling, Australia™

Issues: The Murray-Datling river basin in South Eastern Australia is one of the world’s great food
bowls. Covering 1,061,469 km®, it spans five jurisdictions (Queensland, New South Wales,
Australian Capital Territory, Victoria and South Australia) and corresponds to approximately 14 per
cent of the Australian landmass (Thampapillai, 2006). It supplies 75 per cent of all domestic,
industrial and agricultural water uses and the vast majority of Australia’s agricultural production (50
per cent in 2001) originates from its landscape (Adamson, Mallawaarachchi, & Quiggin, 2007;
Thampapillai, 2006). The basin has been experiencing extensive droughts and water quality issues
such as rising algal blooms, salinization and water logging due to increasing water consumption,
agricultural activity and loss of deep rooted native trees (McNamara, 2007; Thampapillai, 2000).

IWRM Actions: The implementation of an integrated catchment management (ICM) plan for the
basin aims to maintain and restore its ecological sustainability. The plan has been endorsed by the
basin community and government and is guided by the following doctrine: “We the community and
governments of the Murray-Datling Basin commit ourselves to do all that needs to be done to
manage and use the resources of the Basin in a way that is ecologically sustainable” (Murray-Darling

16 MDBC website http://www.mdbc.gov.au/nrm
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Basin Commission, 2001b, p. i). Due to the importance of agriculture in the region, agricultural
governments, industry and community organizations such as New South Wales Agriculture,
Irrigation Research and Extension Committee and Cooperative Research Centre for Sustainable
Rice Production, are actively involved in implementing the basin’s ICM policy (Murray-Darling
Basin Commission, 2001b). While the plans are being implemented at the landscape level—through
the adoption of water quantity caps, measurements and mitigation of salt concentrations and
loads—the planning at the Ministerial Council level has active involvement from the federal
department of agriculture."”

The Basin Salinity Management Strategy (BSMS), Native Fish Strategy (NFS) and Flood Plain
Management Strategy (FPMS) were developed under the ICM policy to address resource issues.
Agriculture is an important component of these strategies, as there are great opportunities for water
conservation, flood impact mitigation and water quality improvements within this sector.

The BSMS was established in 2001 to lower salinity in the basin’s water bodies. Farming features
prominently in the strategy as one of its pillars. The BSMS advocates for redesigning farming
systems to improve groundwater recharge in selected grazing and cropping zones and to develop
new industries to capitalize on saline resources (saltland agronomy, saline aquaculture and salt
harvesting) (Murray-Darling Basin Commission, 2001a).

Established in 2003, the overall goal of the NFS is to “rehabilitate native fish communities in the
Murray-Darling Basin to 60 per cent of their estimated pre-European settlement levels after 50 years
of implementation” (Murray-Darling Basin Commission, 2004, p. i). Farming groups are identified in
the strategy as having an important role in protecting rivers and fish habitat through land and water
management (Murray-Darling Basin Commission, 2004).

The FPMS established in 2003 has been devised within an integrated catchment and risk
management framework (Murray-Darling Basin Commission, 2006). People who live and farm
within flood prone areas need to have a good understanding of the potential risks involved and must
manage their activities with due consideration for potential flooding impacts (Murray-Darling Basin
Commission, 20006).

The agricultural sector is an important water consumer and source of water quality impacts in the
Murray-Darling Basin. The sector offers great opportunities to improve the water resources of the
area both in quantity and quality. Farming groups have been involved in the implementation of the
ICM policy for the basin. The salinity, native fish and floodplain management strategies devised
under the ICM policy have considered the prominent role of agriculture in meeting their objectives.

17 www.mdbe.gov.au/about/murraydarling basin ministerial council
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Targeted actions in agriculture include long-term vulnerability assessments of agriculture and regions
dependent on agricultural productivity, as well as cross-sectoral cooperation and collaboration for
research and development in agriculture. Other targeted actions in the Murray-Darling Basin include
the integration of climate change into environmental management systems as well as concerted
efforts to reduce emissions “intensity”” of Australian land based primary industry.

Current drought in southeast Australia is an indication of “worst-case scenario” for projected
climate change and has provided the impetus for mechanisms and policies to deal with climate
change impacts in the region.

Facilitated by the current stresses in the region, the Murray-Darling Basin Authority formed in 2008
and provides integrated planning and management across the basin, including the following specific

roles:

e Preparing the basin plan, including setting sustainable limits for water use;
e Tacilitating water trading;

e Monitoring water resources;

e Undertaking strategic research;

e Community engagement; and

e Tacilitating ongoing consultation with ministerial council, basin officials committee and
basin community committee.

Lessons: Lessons for the agricultural sector in the integrated management of the Murray-Datling
Basin have been plentiful due to the integral role of agriculture in the region. Increased stresses from
droughts and resulting disasters such as wildfires have exacerbated the need for sound management
of agricultural landscapes for production. Some of these lessons were presented at the Ag-Water
Forum III in Saskatoon in March, 2009 and are summarized below:

e Whole basin approach to water accounting and management;

e Avoid over-allocation: understand the system and connectivity between surface and
groundwater;

e Establish independent management arrangements: avoid parochial interests and recognize
investment requirements;

e Establish a trading environment;
o Use market or other measures to address over-allocation;
e Build significant capacity within systems to adjust; and

e Recognize and manage trade-offs.
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3.1.5 SanJeronimo Basin, Baja Verapaz, Guatemala

Issues: The overexploitation and pollution of water resources of the San Jeronimo River, together
with the agricultural development and massive deforestation, have generated conflicts with
bordering communities. These conflicts originated with the deterioration in the water quality and
quantity. The creation of the San Jeronimo Basin Committee is aimed at contributing to this
problem’s solution. This committee is enabling both the recovery of the river basin and the creation
of alternative sources of income for its inhabitants through more efficient use of the resource.

IWRM Actions: The San Jeronimo Basin Committee acts as a negotiating body among all the
basin’s users. The committee comprises main water users representing various functions, including
agricultural irrigation, aquaculture, hydroelectric use, human consumption and tourism. Its mission is
to implement integrated management of the sub-basin, as well as to preserve biodiversity to ensure
the socioeconomic well-being of the population and of water consumers. The creation of the
committee has allowed for strengthened co-ordination among all the different key players involved,
and the development of joint activities aimed at preserving the river basin and promoting sustainable
water use. Amongst other issue-based committees, the Association of Users of Irrigation of San
Jeronimo (AURSA) groups 800 users of one of the country’s older irrigation systems. These 800
families faced issues of inadequate water management, pollution, heavy investment for water
transportation, and a need for more efficient irrigation and treatment of their waste waters. This
situation motivated those families to self-organize, pool financial and other resources, and build
infrastructure and to develop self-management processes. This group is now in charge of programs
such as the reforestation of 30 hectares in the nucleus area of Sierra de las Minas, designated as
Biosphere Reserve. Among other responsibilities, AURSA is also in charge of distributing water to
each of the sectors in the region and ensuring that it is used appropriately.

Lessons: Through the incorporation of institutions, users and NGOs increased recognition of
IWRM principles among local population. The social responsibility of organizations located in a
specific area is a key factor in obtaining positive results in water conservation. The negotiating role
of the committee has helped to establish co-ordinating mechanisms between different water
resource users, and among its Board of Directors and co-ordination commissions through the
development of joint operations.

This case shows that, through coordinated efforts between local key players, including the farm
community, an appropriate atmosphere can be created to develop actions framed in an IWRM focus
with the support of public and private parties. At the same time, this process also guarantees
benefits for all the participants in efforts to pr