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1. What is the overall situation regarding théustaand trends of inland
water ecosystems in your country?
a. steady, declining, declining fast, improvingphnoving rapidly?

In recent years, industrial emissions of sulphoxidie have decreased in eastern Canada,
and deposition of acidic sulphates on lakes anestsrhas decreased correspondingly. It
was thought that by reducing industrial sulphurssieins, and thereby reducing acid rain,
lakes and soils previously impacted by acidificatieould recover. However, lake-water
calcium concentrations continue to decline in mboseal softwater lakes, even where

pH levels are increasing. In a large proportiofa&és on the southeastern Canadian
Shield, aqueous calcium concentrations are atlonbiaresholds of population fitness

for calcium-rich crustacean zooplankton owing tatowing acidic deposition, reduction

in atmospheric calcium inputs, and calcium remavddarvested forest biomass

combined with calcium uptake in forest regrowthe{deski et al. 2008). .

Last year, scientists from the United States, Carsamll Mexico assessed imperiled
freshwater and diadromous fish species in North #gae They listed 700 fishes as
imperilled — a 92% increase over the 364 listed previous assessment in 1989 (Jelks et
al., 2008). Nearly 40 percent of fish species aitN American streams, rivers and lakes
are now in jeopardy. Researchers classified 23§ as vulnerable, 190 as threatened,
and 280 as endangered. In addition, 61 fishesrasumed extinct. The scientists
identified degradation and introduced speciesi@sitain threats, supporting findings of
Chu et al. (2003) and Abell et al. (2000).

Other freshwater taxa appear to be showing simalaid declines (Ricciardi and
Rasmussen 1999). The Great Lakes are among thamterstively monitored freshwater
ecosystems in North America, thanks to reportsgrespjointly by Canada and the U.S
at biennial State of the Lakes Ecosystem Confee(®@©LEC). According to SOLEC
(2007), five amphibian species (American toad,fbadl, chorus frog, green frog, and
northern leopard frog) exhibited significant popiga declines from 1995 to 2005 while
only one species (spring peeper) increased signitig in Great Lakes coastal wetlands.
For this time period, 14 species of wetland-depehli&ds exhibited significant
population declines, while six species exhibitgphgicantly increasing trends.

Migratory waterfowl, which have received much ati@m through the North American
Waterfowl Management Program and other conservatifmnts, are an exception to
declining trends. Many waterfowl species have ugaolee significant increases in the
past 40 years, a testament to coordinated congameftorts in wetlands (Zimpfer et al.



2008). Status of duck populations and wetlandthtis intensively monitored on an
annual basis in areas encompassed by the WateBi@eting Population and Habitat
Survey, done jointly by the U.S. Fish and Wildl8ervice and Canadian Wildlife
Service. Many species surveyed have been staler@asing over the period from
1955-2008, although declining trends are evideisbime species (canvasback, pintail
and scaup). Canada geese have increased drafgatiddbrth America — roughly 5-
fold since 1970, and 2-fold since 1990 - reflectnghift towards non-migratory
populations of this species (Dolbeer and Seubd6R0

b. how does this compare to other major biomesfdshetter than others
and which ones, worse than others and which ohesybrst?)

Ricciardi and Rasmussen (1999) found that recamation rates for North American
freshwater fauna are five times higher than thosésfrrestrial fauna. Data for the United
States analyzed by NatureServe and reported biyteive Center (2008) show that 37%
percent of native freshwater aquatic animal spesiesurrently considered at risk for
extinction, and of these 4% may already be extifleése include mussels and small
aguatic invertebrates as well as fish. High pesaggs of at-risk species are found in a
wide range of animals that depend on freshwateitdtamcluding fishes, turtles, frogs,
mussels and crayfish. In the 1999 analysis byi&idcand Rasmussen, at-risk species
accounted for 49% of 262 freshwater mussel spe88&%, of 336 crayfish species, 26%
of 243 amphibian species, and 21% of 1021 fishispe®?s noted earlier, Jelks et al.
(2008) now find that nearly 40% of freshwater fsglecies are at risk.

2. Which are the main direct drivers of loss d¢&md waters biodiversity
(list the most important, or in order of importanicpossible/necessary)?

Dudgeon et al. (2006) observed that freshwateriéosity conservation is extremely
challenging “because it is influenced by the ugstr@lrainage network, the surrounding
land, the riparian zone, and — in the case of rilgyaaquatic fauna — downstream
reaches”. These authors categorize threats toviaeh biodiversity under five headings:
overexploitation; pollution; flow modification; desction or degradation of habitat; and
invasion by exotic species.

The significance of these main drivers of inlandexs biodiversity loss varies across
Canada depending on climate, existing water reggyusconomic development,
settlement patterns and population. Reports fleerQommittee on the Status of
Endangered Wildlife in Canada (COSEWIC) (Governnwrfanada 2008) suggest that
the main threats to freshwater fish species atiniskanada are habitat degradation/loss
and invasive alien species. Siltation, dams/implouent and urban, agricultural and
industrial development are also significant factors

Chu et al. (2003) compared stresses on freshwatebiodiversity in different regions of
Canada. Based on data from Statistics Canadajdbetified density of dwellings, road
density, farming, and forestry as dominant fisesgors in southern watersheds of

Canada. They noted that watersheds in southernsiB@olumbia and Ontario contained



the greatest fish diversity and were also undentbst stress. Abell et al. (2000), using
coarser-scale data such as measures as degred abhzer alteration, water-quality
degradation, habitat fragmentation, impact of idtrctions, and exploitation, identified
the same areas of southern Canada as prioritiése&itwater biodiversity conservation.
In contrast, both Chu et al. (2003) and Abell e{(2000) classified fish populations in
northern Canada as relatively stable and intact.

Climate change is placing additional stress orhireder ecosystems, particularly in
areas such as the prairies. Climate models suggest warmer, drier climate in the
Prairie Pothole Region in the future would resalaireduction in, or elimination of,
wetlands that provide waterfowl breeding habifghis is one of North America’s most
ecologically valuable freshwater areas (CCSP, 2008 Arctic is a particularly
sensitive area with considerable freshwater ressuf8CIA).

a. over use of water?

Canada is commonly perceived as having plentiegHwater resources. However, this
reflects Canada’s immense land area and correspgigdarge water resource . With
7% of the earth's land surface, Canada possestesbjput 7% of the world's renewable
freshwater (runoff/river flow). Many of Canadaigjor river systems flow northwards,
away from the regions of highest population densihcreasing population in urban
areas in the south has resulted in a mismatch keta@urces of freshwater and areas of
highest demand. Canadians use about 1650 cubresridtfreshwater per capita each
year, more than double the average European radesexcond highest among OECD
nations. Freshwater availability in Canada shinddeen, therefore, as a limited national
resource, not always located in the right placeinagkasingly under stress from human
and other influences (Environment Canada 2003).

Nationally, about 51 billion cubic metres of sudasater are withdrawn annually by
major users from Canada’s rivers (Environment CarZi05). Most of this water is
returned to its source, although quality may beigished, and temperature altered, with
implications for biota in receiving waters. Thetimal power generation sector
dominates, extracting some 32 billion cubic mepesyear. This has involved damming
on many large river systems blocking fish migragi@md altering hydrological regimes
far downstream. Manufacturing accounts for aroun@% of water withdrawals,
municipal use 9.4% and agriculture 9.4%.

Overall, about 12% (6.1 billion m3) of water witheim is actually consumed (not
returned to its source). Agriculture consumes B4%he water it diverts, making it by
far the greatest consumer. About 92.4% of aguicaltwithdrawals are used for
irrigation (primarily in the West) and 5.4% is uded watering livestock. Water
resources are fully allocated in some irrigatiopaledent watersheds. Increasing
amounts of water are also used for the extractiail and gas, including fluid make-up
to maintain formation pressures for productionigit crude oil, extraction of heavy
crude from oil sands, and coalbed methane extractiuch of this water is consumed



and cannot be reused. Natural Resources Cansataling research efforts to develop
technologies to reduce the water required by Inaiiieé oil sands development.

b. unsustainable land based practices (pollutittatisn, eutrophication)

Trends in water pollution show large regional vioias in Canada. In the Great Lakes,
over the last 30 years, there has been a markedtred in the levels of toxic chemicals
in air, water, biota, and sediments. Many rema@mroblems are associated with local
regions. However, increasing levels of certaimaicals in fish are of emerging concern,
including polybrominated diphenyl ethers (PBDEs)dias flame retardants, and
perfluorinated chemicals. Levels of most contamigan herring gull eggs continue to
decrease throughout the Great Lakes, although otnatien levels vary from good in
Lake Superior, to mixed in Lake Michigan, Lake Earel Lake Huron, to poor in Lake
Ontario. While the frequency of gross effects aftemnination on wildlife has subsided,
subtle physiological and genetic effects not measbun earlier years of sampling are
associated with chemicals such as PBDEs (SOLEC)2007

In Lake Winnipeg, nitrogen and phosphorus levelhelake spiked in the early 70s and
have contributed to algal blooms and declining theadl the lake ever since. Despite
recent improvements such as provincial bans on dbotertilizer and phosphate free
dish detergents, eutrophication remains a problAgricultural fertilizer use, an
expanding hog industry, new invasive species andated rural waste water lagoons are
linked to the lake’s continuing decline. Satelitnages over the last decade show a
worsening trend, with blue-green algae at timesdag more than half the lake surface
area (http://www.ec.gc.ca/paae-apcw/default.asg2lan&n=61284017-1).

Phosphorus concentrations in the Great Lakes weraj@r concern in the 1960s and
1970s, but private and government actions haveceztiphosphorus loadings, reducing
phosphorus concentrations in open waters. Highpdtarsis concentrations are still
measured in some nearshore areas, and blooms gifeite alg&ladophorahave
reappeared along the shoreline (SOLEC 2007). Bteen algal blooms are a growing
problem in smaller lakes and water bodies in theaGLakes — St. Lawrence basin of
southern Ontario and Quebelttp://www.qgc.ec.gc.ca/csl/inf/inf073 _e.htmThe health
of Lake Simcoe, a 744 square km lake north of Tmrdmas been declining for many
years owing to pollution from land-based rural amioian sources. Lake Simcoe’s annual
phosphorus inputs are two to three times the nlaewral. This is causing excessive algal
growth and reduced oxygen levels, affecting the eater fish community, wildlife and
overall water quality. Eutrophication is likely tedevelop if investments in public
treatment facilities do not keep ahead of poputagimwth especially in the larger urban
areas.

c. habitat (wetland) conversion?

Canada’s extensive northern peatlands remain latgeltered and continue to provide
globally significant sinks and reservoirs of carbdhere is increasing concern that
climate warming already evident in northern arsastarting to increase decomposition



and methane releases potentially accelerating timvarming further. Wetland
conservation efforts in southern Canada, suchasethupported by the North American
Waterfowl Management Program, have achieved pesi@igults, as shown by stable or
increasing populations of most waterfowl species.

The Government of Canada adopted a Federal Pati¢¥etland Conservation in 1991
(http://dsp-psd.communication.gc.ca/Collection/CWAG-1991E.pdf  which
recognizes wetlands as providing key ecosystemcasrycarbon sequestration,
groundwater recharge, flood control, water puriima, etc.). It contains a goal of no net
loss of wetland functions on all federal lands a@ders; however it has been difficult to
provide trend data and track compliance. At theetthe Policy was adopted, it was
estimated that 20 million of Canada’s 140 millieectares of wetlands had been
converted to other land uses or submerged undemvass, nearly all in southern
Canada.

d. over-exploitation of species?

Canada's freshwater commercial fisheries are céedrby each province or territory.

The Great Lakes fishery is however controlled y@overnment of Canada and the
Government of the United States of America, butlitsct management is coordinated by
the province of Ontario and neighbouring U.S. stafésheries and fish are a federal
responsibility with day-to-day management delegabetie provinces in many instances.
Many accessible freshwater fisheries are alreadgidered to be exploited close to or
above sustainable levels.

Populations of Atlantic salmon have been underinanus threat throughout the range
of this species, and have been designated as exr@angnd extirpated mostly due to
overexploitation and dam construction. Effortsdéstock native Atlantic salmon and
restore its habitat in the Great Lakes have falthg to a number of factors including
urbanization in the greater Toronto Area. The fta€ioho salmon has experienced
declines of more than 60%, also due to over-exgtion of the species; however there
has been some stabilization of spawning numbessnme watersheds.

e. invasive alien species?

In the Great Lakes basin, introduction and sprdaavasive alien species has been well
documented as a dominant factor in biodiversitg.loEhe opening of the St. Lawrence
Seaway in 1959 allowed ships to discharge ballas¢mfrom ports around the world,
creating a major new pathway for introduction gjily damaging invasive species such
as the zebra mussel (National Research Council)2068 total number of aquatic
invasive species in the Great Lakes is now mone 1189, including algae, fish,
invertebrates, and plants. Invasive species a&edbond most prevalent threat for
Canadian fishes at risk, affecting 26 of 41 listpdcies (Dextrase and Mandrak 2006).

Within Canada, the National Code on Introductiod @&ransfers of Aquatic Organisms
(http://www.dfo-mpo.gc.ca/Science/enviro/ais-eaeécedg.htmh provides a mechanism




for assessing proposals to move aquatic organisims dne water body to another. The
movement of the coho salmo@ricorhynchus kisutctand chinook salmorQ.
tshawytschpato the Great Lakes are examples of intentiontabductions. These
introductions of Pacific salmon have created ecdoalhty important sport fisheries.
However, high stocking rates have created largalnilgies in forage fish populations in
Lakes Ontario and Michigan. Continued reliancetentatchery-based Pacific salmon
fishery in the Great Lakes may have compromisedagars' abilities to rehabilitate
native top predators such as lake trout and Atiasglmon.

f. other (dams/habitat degradation/fragmentation)

The most important threat for freshwater fish sk ih Canada is habitat alteration
(Dextrase & Mandrak 2006). River redhorse andevbiurgeon are examples of fish
species at risk that are threatened by habitatddegion and fragmentation from dams
and canal diversions. The black redhorse has &kected by raised sediment levels (a
direct effect of damming) in addition to problemihahigh nutrient levels, altered flow
regimes and physical habitat degradation. Hahbltatation can aggravate other threats:
a study in the upper Midwest of the United Statesased that non-indigenous species are
2.4 to 300 times more likely to occur in impoundsedohnson et al. 2008).

Similarly, while the major cause of decline of tiester mussels during the last century
has been destruction of their habitat by siltatdnedging, channelization, the creation of
impoundments, and pollution; the introduction obtex zebra mussels has led to
additional catastrophic declines in infested afééetcalfe-Smith et al. 1997).

3.Do you generally tend to try to manage inland watgrsystems as a
functioning ecological unit?

a. are catchment/basin based approaches (or sthyeatts for larger
systems) widely used?; i.e., is the land withindghchment generally
considered and managed as part of the inland wateystem?

b. to what extent is the relevant estuary/coastgibn considered as part of
the “inland water” ecosystem (if applicable)?

Canada is gradually developing programs for intiegravater resource management, or
integrated watershed management, (Infrastructurea@a2008). This is one of the best
examples of use of an ecosystem approach in Catiadaognizes the inter-dependence
of Canada's fresh waters and coastal waters, wagdity and water quantity, surface
water resources and groundwater resources, lasdamskewater uses, and upstream and
downstream uses.

Watershed boundaries remain stable over time andamily recognized. They provide
natural units for planning and managing socialpeoaic, environmental, and
institutional connections. Integrated watershedagament generally involves a local
advisory board with members from provincial/temigband local municipal
governments, Aboriginal peoples, industry, educetianstitutions, local stewardship



groups, development groups, wildlife groups, envinentalists, landowners, and the
concerned public. In larger boundary or trans-baumpavater basins federal government
officials are also involved.

There are many examples of this type of governanderway in Canada. Environment
Canada works with a broad spectrum of partnersugirdecosystem initiatives” to
address priority areas and issues of concern iAtllaatic Coastal region, St. Lawrence
River Basin, Great Lakes, Fraser River/Georgiamasd Northern region of the
country. Work is being carried out under the Gowsnt of Canada’s Action Plan for
Clean Water to restore Lake Simcoe, Lake Winniped, Areas of Concern in the Great
Lakes. Ontario’s Lake Simcoe Protection Act bectameon December 10, 2008. The
legislation enshrines watershed protection in lad @quires the establishment of a
protection plan for the lake and surrounding regidrhe draft Lake Simcoe Protection

Plan was available for public comment in March 2009
http://www.ene.gov.on.ca/en/water/lakesimcoe/ingleg.

4. Does the POW have a significant influence oncged and management
in your country?:

a. yes, no, difficult to assess?

b. do other policy and management frameworks r@swatitcomes relevant
to the POW but these are not influenced direcgyROW?; what are these
(e.g., other regional frameworks; national meagareshanisms but not
directly influenced by the POW)?

The programme of work (POW) on inland waters biedsity has had limited influence
on water policy and management in Canada . Cuwatdr policy and management
frameworks are however achieving outcomes reletatite POW, chief among these
frameworks is integrated watershed managemenpritisiples mirror those in the POW,
including:

* Recognition of the values of water to environmeggnomy, and society;

» Stakeholder representation, support, and involvénieciuding involvement of
local and First Nations communities;

* Reflection of relationship with land use, other ieonmental issues, and
ecosystem linkages;

» Design and deployment of a mix of measures (volyntagulatory, and market-
based instruments), and the right balance of axfioneffective implementation;

» Clear focus and orientation towards results andexnge-based decision-making;

» Basis in scientific principles, sustainable managetnand precautionary
approaches;

* Monitoring, assessment, reporting, feedback system;

* Realistic performance evaluation and continuousavement;

* Research, sound scientific and economic data dadmation; and



» Capacity building (including through education gnudblic awareness, technology
transfer, and funding)

Since watersheds rarely align neatly with jurigdical boundaries, one of the primary
strategies for integrated watershed managemenplanding activities in Canada is
designing effective mechanisms for governance aémaithin and across jurisdictions.
Many such mechanisms are in use. Domestic watedbosuch as the Prairie Provinces
Water Board, exist to promote regional cooperaithiowater management, ensure that
interprovincial surface waters and groundwaterssheged equitably, and to prevent
potential conflicts. Provinces use a variety ohtglgies to manage their water resources.
Non-governmental watershed stewardship groupsaiirgeean many areas. In Ontario,
under the Conservation Authorities Act (1946), eléint local authorities within a
watershed can cost-share water management adjvitduding flood control, dam
maintenance, floodplain management, soil erosifoyestation, recreation, and
education. There are 36 Conservation Authoritieslimajor populated watersheds in
Ontario. The Ontario CAs have limited resourceslanded ability to oppose local and
regional development planning. Similar watersheghcds exist or are being established
in Alberta, Saskatchewan, Manitoba, and Quebec.

At the national level, the Canadian Council of Miers of the Environment (CCME) and
the Canadian Councils of Resource Ministers profed@mal mechanisms for effective
intergovernmental discussion and coordinated agpexato regional and national
environmental issues, including water demand aednuesnagement, the regulation of
municipal wastewater effluents, and water qualitye CCME's Water Quality Task
Group is mandated to undertake technical work oremguality initiatives, including:

» developing water quality guidelines for the proi@ctof aquatic life;

» developing water quality guidelines for the protactof agricultural water uses;

» developing sediment guidelines for the protectibaquatic life;

» developing tissue residue guidelines for the ptaiaof wildlife consumers of

aguatic biota; and,
* examining other water quality issues as required.

The federal and provincial/territorial governmealso cooperate on the national
collection of water quantity information throughtioaal hydrometric agreements.

Another significant example of federal-provincialoperation is the October 2007
announcement of an agreement to establish the &agerior National Marine
Conservation area. More than 10,000 square kilesetf Lake Superior, including the
lakebed, islands and shorelands will be includegking this the largest freshwater
protected area in the world. The announcement @datthe culmination of a decade of
planning and negotiations involving the federali®io and local governments as well as
First Nations in the region. National marine comagon areas are part of Parks
Canada’s growing number of national heritage sifegy protect key elements of the
ecosystem while preserving the livelihoods of laesidents who work in marine
industries such as commercial fishing, sport fighland shipping.



The International Joint Commission, establishedeutide 190Boundary Waters Treaty,
is the key international governance mechanism énbgtween Canada and the United
States that helps anticipate, prevent, and reswhter disputes over boundary and
transboundary waters, particularly in the Greatdsaklhe Commission serves as an
independent and objective advisor to governmendtessing and recommending ways
to resolve transboundary water issues throughebdatirrangements that often use
existing mechanisms at the federal and provindatiedevels of the two countries. For
specific water issues or watersheds, Canadianmresiand U.S. states are working
together in various binational initiatives and fmral For instance, Ontario and Quebec
are associate members of the Great Lakes Commjssiolhmerican organization created
by joint legislative action of the eight Great Lakstates in 1955. The Lake Champlain
Basin Program, involving the governments of Quebermont, and New York, is
another example of such a province-state jointreffo

5. Has the POW had a significant impact on relevaier-related policies
In your country?:

a. on water use policies — particularly water ugéhle sectors (agriculture
including irrigation; hydropower; navigation; urlderdustrial water supply
and use etc.)?

b. on water quality?;

c. does this include adequate consideration ofrgtvater?; e.g.,
interactions between groundwater and surface watgr, how groundwater
recharges other wetlands)? ; impacts of unsust@mgbundwater use on
terrestrial biodiversity (e.g., vegetation covereists)?

As noted above, the POW has had limited impact atemrelated policy in Canada, but
effective water governance mechanisms are alreagiace and are achieving equivalent
results.

6. Are the linkages between inland water biodivgrand sustainable human
development (and poverty reduction) adequately tstoled and considered
in relevant policy making?:

A Federal Sustainable Development Aatently came into force (June 2008). Its
purpose is to “provide the legal framework for depéng and implementing a Federal
Sustainable Development Strategy that will makarenmental decision-making more
transparent and accountable to Parliamé&htder this new Act, "The Government
accepts the basic principle that sustainable dpevabmt is based on an ecologically
efficient use of natural, social and economic resesiand acknowledges the need to
integrate environmental, economic and social fadtothe making of all decisions by
government."

Most Canadians appreciate the importance of freniar their well-being and
livelihood. There is also a growing appreciatidnh@ wider ecological goods and



services available and the well-being of freshwhtediversity. Canada will continue to
enhance and strengthen federal, provincial, teritand international collaboration to
address shared water priorities. One of these amesims to achieve collaboration is via
theBiodiversity Outcomes Framework for Canadehe framework wadeveloped

jointly by federal, provincial and territorial govements, as a tool to manage, measure,
and report on biodiversity conservation in Canauthta assist governments in more
directly engaging Canadians in conservation plapnmplementation and reporting. .
http://www.cbin.ec.gc.ca/strategie-strategy/6.cn@Eeng

a. regarding the importance of the direct use of idlesater fauna and flora
(e.g., fisheries, medicinal uses etc.)?

The Canadian Council of Fisheries and Aquacultungidters, composed of federal,
provincial and territorial ministers responsible fisheries and aquaculture, plays an
important national coordination role on issues lavmy use of aquatic species. Through
cooperative agreements with provincial governmeenaies, Fisheries and Oceans
Canada works toward conservation and protectionland freshwater fisheries, such as
in the Great Lakes and Lake Winnipeg. The fedmahdate for aquatic fauna and flora
is largely focused on the conservation and manageafenarine fisheries on the
Atlantic, Pacific and Arctic coasts. This fedamrsndate affects species such as salmon
that divide their lives between freshwater anddbeans. The federal mandate covers all
fish habitat as specified in the Fisheries Act. Department of Fisheries and Oceans has
lead responsibility for aquatic species under thecks at Risk Act and Aquatic Invasive
Species programs.

Environment Canada administéiise Migratory Bird Convention Act994 and
Migratory Bird Regulationswhich apply to waterfowl. Subsection 6(a) of the
Regulationsstates that: “no person shall disturb, destroyke ta nest, egg, nest shelter,
eider duck shelter or duck box of a migratory @xgept under authority of a permit
therefore.” Other (non-mandated) national commstiaed structures, such as the
Canadian Wildlife Directors Committee, influence thevelopment and implementation
of policies related to sustainable use and conservaf inland water fauna.

b. regarding the role of inland water biodivergggosystems/wetlands) in
sustaining freshwater for human uses?

The 1991 Federal Policy on Wetland Conservatiompttes wetland conservation
throughout the full range of federal decisions eegponsibilities. Among the wetland
ecological functions recognized by the Policy isater recharge, providing natural
purification and storage of freshwater for humamg wildlife.” The Policy is not a
regulatory document, but the federal Cabinet da@¢hat it should be applied to all
policies, plans, programs, projects, and activit@sied out by the federal government.
A 1996 Implementation Guide for the Policy assistieral land managers in making
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decisions that may affect wetlands, such as grqup@Emmits, constructing facilities,
buying, selling or leasing land, or land use plagni

c. regarding the role of inland water ecosystentaaprovision of other
services (nutrient recycling, flood managementpéateon to extreme
weather events)?

All provinces and territories have programs that & reduce vulnerability to current
climate variability and extremes. Examples incléddieerta’s Water for Life Strategythe
Water Conservation Plaim Saskatchewan, thdanitoba Crop Insurance Corporation
Programs,Ontario’sEmergency Management Aatd the New BrunswicKoastal
Areas Protection Policthttp://www.c-ciarn.ca/primer/pagel0_e.himl

Addressing high-impact weather and climate evengspriority science commitment for
Environment Canada (http://www.ec.gc.ca/sd-dd_cioieR2004Table _e.html). This
includes hydrological science initiatives suchlesDrought Research Initiative and the
improved parameterization, process and predictidiative, which are both funded
through Canadian Foundation for Climate and AtmesigtSciences and involve
universities from coast to coast. Several prograimsto improve hydrological land-
surface modeling as part of the weather predigtimastructure.

At the municipal level, the Greater Vancouver Regidistrict is developing Integrated
Stormwater Management Plans that integrate clinlzege scenarios with watershed
health, land-use planning, engineering, and comiypwalues
(http://www.metrovancouver.org/planning/ClimateChat@iimateChangeDocs/Forms/A

[litems.aspX.

d. is the problem lack of awareness of these, #metoroles that inland
water ecosystems play or lack of appreciation eirthalues (or both)?

Canadians see Canada as a water rich nation andoh&ylly appreciate the value of
inland water ecosystems, but awareness of riskasdolog climate change to freshwater
supply is growing. In 2007, water supply was mamed by only 4% of people surveyed
as a major concerfipsos Reid, Canada’s Water Supply, March 2008)March 2008,
Canadians indicated climate change (23%) and dutfmm (20%) to be of highest
concern, and 9% of those surveyed were concermaa &ng-term supply of freshwater.

Ducks Unlimited Canada is conducting research ervétiue of the ecological goods and
services provided by wetlands, documenting theanemic and societal roles such as
carbon sequestration and water purification.

The National Round Table on the Environment ancgt@nomy (NRTEE) is

undertaking a new research program on Water anddaéNatural Resource Sectors. It
will engage industry sector leaders and other $ikalkiers in:
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» identifying critical issues and opportunities asatad with the water, natural
resource and climate change interrelationship; and

» catalyzing the design and implementation of nevicped, approaches and
mechanisms through which water can be managedterfboth ecosystem health
and economic sustainability of the sectors.

Canada has recently started work in water valuatiarder to assist in water
management decision making. So far, the dataatetiefor water valuation is limited.
Environment Canada hosts the Environmental Valod®eference Inventory (EVRI) in
partnership with other countries. The EVRI datalmsdains around 700 published
studies on environmental valuation. Of these,ré0Canadian studies and 27 of these
relate to waterhttp://www.evri.ca.

7. What is the level of awareness and attentidhéomportance of inland
water biodiversity in relation to climate change?

a. are people adequately aware that the main impéciimate change are
on water, therefore, not only are inland water gstesns particularly
vulnerable to climate change but their functioresy@ key role in adaptation
measures to deal with the impacts of climate chéfoyeexample,
responding to the increasing frequency and sevefitiyoughts and floods)?

It is well recognized that climate change threatgater supply in Canada. Asked if they
believed that climate change will impact Canadajspdy of clean freshwater, 75% of
Canadians said “yes.” (Ipsos Reid, Canada’s Waipply, March 2008). Numerous
reports have identified Canadian water resourcemea®f the highest priority issues with
respect to climate change impacts and adaptatign (&hen and Miller 2001). There is
also some awareness that components of inland Wiaidiversity are vulnerable to
climate change.

In contrast, there is much less awareness thatoang and restoring inland water
ecosystems, particularly wetlands, is a highlyafi® means of mitigating potential
negative impacts of climate change (e.g., floodsught, and reduced water supply).
Understanding of the ecological goods and senpeegided by inland water ecosystems,
including groundwater recharge, flow regulation 8iodd control, and hydrologic
recycling of water from land surfaces to the atnesp, remains limited.

This is illustrated by the Government of Canadajsort,Climate Change Impacts and
Adaptation: A Canadian Perspectiwehich detailed the results of impacts and adaptation
research between 1999 and 2004. It examines 8pgedtors (water resources,
agriculture, forestry, fisheriespastal zones, human health and well-being,
transportation, etc.) within major Canadian biorfletp://adaptation.nrcan.gc)caFor
example, the report on the Prairies emphasizes psked by climate change to water
resources, but gives minimal attention to ecosystemices provided by inland water
ecosystems. The “tag line” for this report saya tincreases in water scarcity represent
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the most serious climate risk in the Prairies”.wdwger, in terms of mitigating these risks,
the report merely states that

Anecdotal evidence suggests that owners and manafjagricultural land are
giving more thought to restoring natural storage &aditional practices, such as
rainwater collection systems, and using the stocagacity of wetlands and
riparian ecosystems. However, the large scale afemofarming is a barrier to
the restoration of wetlands, as wetland restoratiay result in greater
inefficiency of operating large farm equipment anay require compensation for
flooded cropland.

b. and therefore, is there adequate attentionetdeitt that climate change
significantly increases the importance of the P@Wkiation to sustainable
human development?

Inadequate attention is being given to the rolmlaind water ecosystems - particularly
wetlands - in enabling sustainable developmentacged in the face of climate change.

The POW, while containing several references tagstem services provided by
wetlands, makes no connection between ecosystemeeand climate change apart
from a reference to carbon sequestration and pekstia activity 1.1.10(c). Also, there
is only one specific reference to hydrologic sezgith the POW (in activity 2.2.2).

8. Is there adequate awareness at policy and pighevel of the need to
consider managing the “ecosystem services” provimehland water
ecosystems?:

a. do relevant policy makers (including in all k&lat sectors) understand
the concept of “ecosystem services” (even if usinglar but alternative
terminology) and do they use this as a frameworlpkanning? For
example, this approach would involve some levetade off decision
making in order to balance the services that aveiged.

b. alternatively - do policy makers and planneitsrenage water on a
sector basis (and relatively independently of eztbler) and by looking at
tangible products such as food produced, or watieaeed for direct human
use, e.g., urban water supplies), largely disreggrdther services? This
approach would tend to give less attention to tiEfidecision making.

c. is there adequate awareness of the importariteadne of the many other
services provided (particularly those which curyehtave no “formal
economic value” — such as climate regulation, fnedlr regulation, nutrient
recycling, mitigating the impacts of extreme weaikte.)?

d. is the problem the decision making processrimseof
infrastructure/governance/dialogue, or lack of amass of values of
services?
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Water is an essential resource for important asé&anada’s economy such as
agriculture, pulp and paper, oil and gas, elegower generation and transportation, as
well as tourism and other recreational uses. PPaofiakers at all levels of government
recognize the value of Canada’s freshwater resewand work to restore, conserve and
enhance Canada's aquatic natural capital by ewstivat Canada's water is clean, safe
and secure and that aquatic ecosystems are codsardegrotected.

That being said, the concept of “ecosystem serVisgast beginning to be used in
planning frameworks and in decision-making tradis-of

Environment Canada, which has the lead for watdreatederal level, works in
collaboration with other federal departments, pnoes and territories (individually as
well as through the Canadian Council of Ministefrthe Environment), through science
networks related to work on the environment, anith Wie public (including non-
governmental organizations, academia and munitigsli This collaborative work
allows Environment Canada to share informationemeine priorities for monitoring and
research; provide timely and integrated scientifformation and advice to decision-
makers; build best management practices; and pesustainable water management in
Canada for the efficient use of Canada's water.

Provinces are the primary managers of water andeaponsible for much of the
environmental regulation and policy making thateef$ water issues. Each province has
a comprehensive water management policy with suimgolegislative frameworks, and
most have developed and are implementing integrageer resource management
strategies. Examples include:
* Water for Life: Alberta’s Strategy for Sustainatyili
(www.waterforlife.alberta.cg/
* Living Water Smart: BC’'s Water Plam¥{w.livingwatersmart.ca
* Manitoba Water Strategy
(www.gov.mb.ca/waterstewardship/waterstrateqgy/inutex)
* Quebec Water Policyvww.mddep.gouv.qc.ca/eau/politique/index-en htm
* Nova Scotia’s Water Resources Management Strategy
(www.gov.ns.ca/nse/water/WaterStrategy)asp

Canada’s newsrowing Forward agricultural policy framework, signed in July 2008
illustrates how the ecosystem services conce@asting mainstreamed. This federal-
provincial-territorial initiative aims at supporgra profitable and innovative agriculture
and agri-food sector in Canada. It recognizesdbaernments and industry each have a
role to play in good stewardship of land, water eggburces. The parties to this
framework agree to work toward specific policy ates, including “the capacity to
meet the need for strong environmental stewardsmipto deliver ecological goods and
services”. Specific components include watersheduation of beneficial management
practices; on-farm agri-environmental risk assesdgsnat that cover risks and benefits
associated with air, water soil and biodiversityd &unding to help producers improve
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riparian area management, grassland managemetecijwater quality and reduce
greenhouse gas emissiohsf://www.agr.gc.ca/index_e.php

Greater awareness of the values of ecosystem esraia the costs of damages (e.g.,
Dodds et al. 2009) will improve decision-making amfbrm trade-offs.

9. Which convention has the most influence on @téwnland water related
policies and policies in areas which impact wageg.( agriculture) in your
country?

a. CBD?, Ramsar?, CBD and Ramsar jointly?, or nghether more
influential regional conventions/agreements ardiegiple please specify)
b. If you are not a Party to Ramsar — is Ramsataqge still used as a
means to guide relevant policies and activities?

Neither the CBD nor the Ramsar Convention on We#da having a significant impact
on Canada’s inland water related domestic policRamsar is seen largely as a protected
areas convention by virtue of its List of Wetlamddnternational Importance.

Conversely , the benefits of ensuring that glolgaéaments reflect integrated approaches
is well recognized.

10. The CBD has many other programmes of workpntagrity of which
also influence the status and trends of inland mextesystems:

a. is there adequate attention to the objectivdsaativities of the POW on
inland waters in these other POWs (e.g., agricaltoiodiversity; marine
and coastal; mountains; dry and sub-humid landsste)?

Inland waters biodiversity receives far less pohttention than other CBD programmes
of work. For example, there is still very littlp@reciation that peatlands are far more
important than forests as global carbon sinks.

11. Has your country shifted policies (within treesp10 years or so) towards
the rehabilitation and/or restoration of the fuors inland water
ecosystems? If so — what was thaindriver of (reason for) this shift in
policies?

a. “economic” reasons, for example - based on Gracost-benefit
considerations (which ones? e.g., more cost efieetater management —
including flood regulation?, more cost effectivet@rasupplies for human
uses? etc.)

b. to rehabilitate rural livelihoods among the pag., rehabilitating food
supply from fisheries, to rehabilitate drinking emasupplies etc.)?

c. recreation/tourism/cultural reasons (includiagreational fisheries)?
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d. “nature conservation” in its own right (e.g.dangered species
protection)

Previous efforts towards the rehabilitation andéstoration of inland water ecosystems
were based on pollution control. For example,1i#6&7Canada-U.S. Great Lakes Water
Quality Agreementvhere Canada committed to remediation 17 Ared&3ooicern (12
domestic and five shared with the US). The uptl@&kEWQA and other recent
agreements addresses ecosystem, economic andtioegds and includes a model of
governance that is more ecosystem-based.

Canada has committed to its Action Plan for CleataNto help clean up Canada's
major lakes and oceans and improve access to sakend water for First Nations. The
plan focuses on improving the quality of drinkingter, cleaning up polluted waters,
better understanding and predicting changes inneatels in basins such as the Great
Lakes, and protecting key ecosystems. So far, imergs have been made in the Great
Lakes and in lakes Simcoe and Winnipeg.

Throughout these activities a comprehensive, outssbhased approach will be used,
focusing on the following: healthy and diverse gstasms, viable populations of species,

access to genetic resources and sustainable bsalajical resourceshttp://www.tbs-
sct.gc.ca/rpp/2008-2009/inst/doe/doe01-engd.asp

Restoration and conservation of inland water edesys particularly wetlands- has long
been a priority of government agencies and non4grent organizations concerned
with wildlife, such as the Canadian Wildlife Seviand Ducks Unlimited Canada.
Interest in this topic has broadened in the pasadie to include a range of government
agencies and non-government organizations concevitiecgriculture and municipal
planning, as seen in new initiatives related tafegical goods and services”. Canada’s
Biodiversity Outcomes Framework, approved by Mmistresponsible for Environment,
Forests, Parks, Fisheries and Aquaculture, andINgiid October 2006, calls for

“reducing human impacts”, “restoring damaged edesys” and preserving “goods and
services essential to our well-being”.

Locally-based integrated watershed management $adi& an economic perspective
regarding cost-effective water management are iglgiive this shift. Climate change
considerations such as carbon sequestration immeeHoils are also starting to have
some policy influence.

However, older agricultural policies, legislatiomdgprograms that promote wetland
drainage and conversion remain in effect, contilguto lack of policy coherence and
weakening the implementation of new policies.

12. What is the level of importance (balance) pllage this programme of
work/subject in appropriate biodiversity relatedipoarenas in relation to
other POWSs/subject areas?:
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a. in relation to the conservation of threatenestss? (high, medium, low)
Low

b. in relation to importance for human developn{and development
targets)? (high, medium, low)

Low

c. should theelativeimportance of this subject area be higher or lower?
Higher

d. if this subject area needs a higher profile -atvdre best grounds
(basis/arguments) and the key ways and means tevadiis?

Endangered species are accorded a high prioritywgroimdiversity policy issues. .
Canada’sSpecies at Risk Aatshich came into force in June 20@®,cupies much of the
biodiversity “policy space” at the federal level@anada. Although integrated watershed
management is in widespread use within Canadadistéo be aimed more at securing
water supplies and protecting source water frontupoh than at biodiversity issues.
However, awareness is growing that an ecosystemoagip to inland water ecosystems
provides advantages in addressing multiple spetigsk.

Much more emphasis needs to be placed on how wletlamservation and restoration
can simultaneously achieve climate change, water pgodiversity objectives. Greater
awareness among policy makers of the economic dltlee ecological goods and
services provided by inland water ecosystems idette

13. What is the level of attention to this prograenof work beyond the
“environment sector”?:

a. amongst the production sectors (agriculturesioy, fisheries etc.)?
b. is the private sector actively engaged in ti@sAP (please provide
examples) ?

Freshwater resources are critical to Canada’s alatesource sectors: agriculture, energy,
fisheries, forestry, and minerals and mining. Theseors must pay significant attention
to water management challenges and their implioatior productivity. While the
programme of work has received little if any atiemtin production sectors or in the
private sector, current initiatives are achieviagvant outcomes. Recent developments
(Natural Resources Canada 2007) include:

Government regulation

Effluent quality has improved considerably in reccéecades, driven largely by the
introduction of provincial and federal regulatioiifie Canadian Environmental
Protection Act (CEPA) assists governments in cdliigptoxic chemicals throughout

their life-cycle — from their development, manutaet, transport, distribution, use and
storage, to their ultimate disposal. A number raggohs, codes of practice and guidelines
under CEPA and the Fisheries Act—e.g., the PulpRaper Effluent Regulations

(PPER) and Metal Mining Effluent Regulations (MMERRhave reduced contaminants
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significantly. Regulations are also being propasegtduce Municipal Wastewater
Effluent (MWWE)—one of the largest sources of ptitin, by volume, discharged to
surface water bodies in Canada.

Voluntary initiatives
Growing consumer advocacy and environmental awasehas led to the development of
voluntary environmental management systems.

* The Forestry Sector has three forestry certificaimograms for forest
management.

* The Minerals and Metals Sector has environmentdsof practice for metal
mines, and base metal smelters and refineriesetigsvthe Toward Sustainable
Mining (TSM) initiative.

» Sustainability indexes are external benchmarkimgatives that rate company
sustainability performance for investors and thieliou

* ISO 14000 environmental management standardstexisp organizations
minimize their operations’ negative impacts on emwviment, and comply with
laws, regulations, and other environmentally oedrmequirements.

Best practices
Recent industry initiatives have included:

* The Mining Association of Canada (MAC) has devetbgaidance for the
management of tailings facilities.

* Unilever's Commitment to Water Sustainability —eXiss of initiatives put in
place by Unilever Canada to enable its businegsaw without increasing its
water footprint, whether in its own operationsthe supply chain or consumer
use of its productsaww.unilever.ca

* Coca-Cola Ltd. and Coca-Cola Bottling Company hamamitted to meet water
conservation and greenhouse gas (GHG) emissiortreduargets for their
Canadian manufacturing facilities. They have alsalena four-year, $1 million
commitment to WWF-Canada to fund freshwater exgertivork with First
Nations, communities, forestry companies and atiterested parties to
undertake conservation planning within the Skeeatemhed in British Columbia
(www.cocacola.ch

* Multi-Stakeholder Approach (Alcan) — Organizatidraanulti-stakeholder
council to discuss and build consensus on watersiseds in British Columbia
(www.alcaninbc.com/pages/ehs-first/watershed-managephyp)

14. What areas in the programme of work:
a. are the most critical?
b. are missing or need to be strengthened?

Experience in Canada confirms the importance @dasystem approach for conserving
and sustainably using water resources — often krasnntegrated watershed
management. The programme of work does not seiffili emphasize that conservation
of inland water ecosystems is crucial for sustgjrenological goods and services —
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particularly freshwater supply given the anticighit@pacts of climate change and future
growth. The role of biodiversity conservation maéling continued supply of goods and
services from inland water ecosystems needs greatghasis. It should be stressed that
wetlands are hotspots of both biodiversity and gstesn services and the
economic/social value of ecological restorationvetlands should be emphasized.

15. Please summarise what the critical issues ginetlivs programme of
work in terms of:

a. enhanced implementation

b. addressing barriers

c. technical or political constraints

Canada's experience to date confirms the importahimestering an enabling
environment based on integrated watershed manadggmeciples very similar to those
in the programme of work. The following are soméh& most critical elements for
success, based on domestic experience:

Collaboration with the broader water resource commuity

Governance and coordination mechanisms are cripealicularly at the watershed level,
for fostering transparency, accountability, andetenlder involvement and
collaboration. Adoption of integrated watershed agement at the local level is vital
and is in fact spreading across Canada and estiglia new standard for governance.
As trends in watershed management continue, efeetdadership will help energize
stakeholders, recognize contributions made, arebcatie community successes.

Economic and legal instruments

A wide spectrum of tools needs to be applied —e'size fits all* approach is not
effective to deal with the increasing complexitywdter management issues. While legal
and regulatory tools act as a strong backstop, tadored instruments can be used to
suit various situations and challenges. Applicatbroluntary guidelines, promotion of
targeted water policies, and consensus-based taalR,as accords and protocols, are an
expanding part of the toolbox. There is also insirgg@recognition of the impacts that
economic and information instruments can have,elas the value of having
transparent and structured planning processestteefuever integrated actions on water.
Voluntary and consensus approaches have been sbdwenneffective when not backed
by strict regulatory boundaries.

Research

Water science is a major building block for apptyintegrated watershed management.
Water research plays an important role in helpiegetbp environmental policy,
regulations and guidelines, and instruments anld taad in decision-making in general.
Efforts continue to be made to strengthen linkdgew/een researchers and decision-
makers across governments and disciplines, asagelith other countries. For example,
the Canadian Aquatic Biomonitoring Network (CABIN)a collaborative programme
developed and maintained by Environment Canadatabksh a network of reference
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sites available to all users interested in assgshmbiological health of fresh water in
Canada (http://cabin.cciw.ca/Main/cabin_about.agp@kEen-ca).

Monitoring and assessment

Water management information and reporting systm@mseeded to help guide and
assess priorities and emerging issues. Activesarkeollaboration include developing
guidelines to assess water quality, building datkection networks, modelling, and
developing indicators to report on water resourerds. For example, government and
non-government partners collaborated in “Phasef ti@Canadian Wetland Inventory,
yielding significant innovations in remote sensiaghnologies for wetland inventory and
mapping (http://www.wetkit.net/modules/1/showtobp@tool id=1857).

16. Please suggest the best strategies to addeesstical issues identified,
for example through:

a. highlighting status and trends in species?

b. addressing linkages to human development/ligelils/poverty reduction?
c. improved valuations of ecosystem services pexi/d

d. technical solutions (which technical areas)?

Experience in Canada confirms the importance defoyy an enabling environment for
integrated watershed management, based on priaaiply similar to those in the
programme of work. Key implementation steps are to

» Establish and strengthen governance mechanisnistégrated watershed
management;

* Develop and improve decision support tools to arebnd guide water
management, particularly at the watershed scale;

* Increase attention to quantitative assessmentrotitative impacts;

* Enhance the availability of data and informatiompartant to integrated
watershed management — particularly aquatic biotaong, land use and cover,
and hydrology - through surveys, monitoring, andaatement of databases;

* Improve measurement and reporting systems to hetfe@nd assess progress,
through monitoring, modelling, and the developma&nndicators;

» Account for the full economic and social value lvé £cological goods and
services provided by inland water ecosystems asdrerappropriate weighting in
decision-making through creation of appropriatemies; and

» Strengthen and improve socioeconomic and physoahse for water
management, as a key strategy for addressing éwveopss steps, above.
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