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Conference Description

Reservoir creation, settlement, agricultural activities, transportation corridors, and
other factors have eliminated many wetland complexes or diminished their natural
form and function. At this conference we examined how a combination of
management, regtation, and stewardship projects can improve the ecological values
of our wetlands.

Our event included nineteen presentations, thirteen posters, and four field trips. About
90 people attended the conference. Participants weretigisuiplinary group of

people, including: resource managers, public interest groups, consultants, researchers,
and academics. Wwere joined by a Biology 11 class from Revelstoke Secondary
School for some of the presentations.

The conference was held at the Revelstoke Comm@antre, 600 Campbell
Avenue, next to the Columbia River, on Mayi 28, 20009.

The summaries of presentations in this document were provided by the
speakers. Apart from small edits to create consistency in layout and style, th
text appears as subneitl by the speakers.

The information presented in this document has not been peer reviewed.

About the Columbia Mountains Institute of Applied Ecology

WWW.Ccmiae.org

The Columbia Mountains Institutd Applied Ecology (CMI) is a noprofit society
based in Revelstoke, British Columbia. The CMI is known for hosting balanced,
sciencedriven events that bring together managers, researchers, educators, and
natural resource practitioners from across seagtern British Columbia. CMI

members include resource managers, consultants, government staff, public interest
groups, and academics, who share an interest in improving the management of
ecosystems in southeastern British Columbia. Our website offersnesmyrces,
including conference summaries for all of our pastnts.
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Conference Agenda

Thursday May 28, 2009

8:30 a.m.

8:50 a.m.

9:20 a.m.

9:40 a.m.

10:10 a.m.

10:35 a.m.

11:05 a.m.

11:35a.m.
12:05 pm.
12:15 p.m.

1:15 p.m.

1:45 p.m.

2:15 p.m.

2:45 p.m.
3:00 p.m.

3:30 p.m.

4:00 p.m.

4:30 p.m.

Welcome by Master of Ceremonies, Doug Adama, CMI Director
Welcome from the City of Revelstoke by Councillor Antoinette Halberstadt

Valuing our wetlands: Making them relevant, Bruce Harrison, Ducks Unlimited Canac

The contribution of wetlands to human heallin, Martin Carver, BC Ministry of Healthy
Living and Sport

Natural forms and functions of mtane marshes in Jasper National PaHe effect of a
transportation corridors. beaver on diversity and productivity of floodplain marshes, D
Suzanne Bayley, University of Alberta

Coffee break

Managing a diked wetland: Cosisiplications, and future options for the Creston Valley
Wildlife Management Area, Mar&ndré Beaucher, Creston Valley Wildlife Managemer
Area

The impacts of dam construction on wetland ecosystems in the Columbia Basin, Iren
Manley, Fish andVildlife Compensation Program

An elegy to wetland<ileen Delehanty Pearkes
Introduction of people who brought posters
Lunch

Status and condition of Kelowneetlands: A summary of an inventory on some of the ri
and yet most biologically significant and diverse communities in Kelowna using a nev
spatial inventory approach, Kyle Hawes, Ecoscape Environmental Consultants
Creating shoreline managent guidelines using the sensitive habitat inventory method
Windermere Lake, Heather Lescheid, East Kootenay Integrated Lake Management
Partnership

Wetland inventory and mapping assessment within the Okanagan Region, Kristina R
BC Ministry of Environment

Coffee break

Chytridiomycosis in BC wetlands: How it has affected the endan@édtiernLeopard
Frog and what all wetland researchers need to be aware of, Barb Houston, Fish and"
Compensation Program

West Kootenay amphibian studjohn Krebs, Fish and Wildlife Compensation Program

Forest harvesting and the management of small wetlands and amphibians populatior
Wind, E. Wind Consulting

Posters and fnSocial o
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Evening speaker

Don Quixote challenges biodiversit§ and meets wetlands

Dr. Fred Bunnell, Professor Emeritus, University of British Columbia
7:30 p.m. Revelstoke Community Centre

Friday, May 29, 2009

8:30 a.m. Restoring wetlands: Rebuilding processes and patterns, David Polster, Polster Ecolo
Services

9:00 a.m. An opportunity for rehabilitation: City of Vernon Waterfront Neighbourhood Plan, Dari
Arsenault, EBA Engineering Consultants

9:30 a.m. Wildlife physical works for riparian and wetland habitat enhancement in Arrow Lakes
Reservoir, Doug Adama, BC Hydro

10:00 a.m. Coffee break

10:20 a.m. Biology, ecology, and management of key aquatic invasive plants in British Columbia
Linda Wilson,BC Ministry of Agriculture and Lands

10:50 a.m. Neighbour to neighbour conservatidrhe Upper Columbia River and wetlands, Bob
Jamieson, Columbia Wetlands Stewardship Partners

11:20 a.m. Wetland Stewardship Partnershimdrea Barnett, Ducks Unlimitedanada
11:50 a.m. Wrap-up comments
12:00 p.m. Conference is over

12:30 p.m. Field trips leave

During breaks and the poster session, we were fortunate to view two sets of slides.
Thank you to Patrick Morrow and Peter Ballin for improving our ambiance!

Patrick Morrow of Wilmer, BC, allowed us to Peter Ballin of Vancouver brought us visisabf
view his slide show from the online version of the wetlands on the Wolf Ranch, near Pritchard,
iCol umbi ad AwWeNtalt aurr casl | n ¢« BC. Photos were taken in 2007 and 2008. In
exhibit at the Art Gallery of Golden. Read more rare BC landscape, in an ecosystem of
about Patrick Morrow at his website, provincial conservation concern, these
http://www.patmorrow.com agricultural wetlands along the South
View the complete online exhibition at Thompson River are considered vulnerable, t
http://www.kickinghorseculture.ca/agog/wetlanc amenable to stewardship to enhance wildlife
values.
3
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Summaries of Presentations

1. Valuing our wetlands: Making them relevant

Bruce Harrison, Ducks Unlimited Canada

Kamloops, BC

b harrison@ducks.ca

Conserving Canada’s Wetlands

Ducks Unlimited Canada

BruceHarrison had his start as a landbird biologist in the early 1990s, and
has been with Ducks Unlimited Canada since 2001, and has worked
throughout the province on a variety of inventory and research projects. M
recently, he has been-teading a studpf the effects of cattle grazing on
wetland parameters important to waterfowl. Bruce also manages and eval
a number of Ducks Unl i mi-toeskedmojettyirg
the BC Interior.

The gener al publ i ciésotajways faveyable. dhey avefoftewe t | ands
perceived as mosquito infested swamps, or stagnant wastelands of no value hindering

travel and development. Yet they provide ecosystem benefits, and benefits to our

modern lifestyle, that are disproportionate tarthéundance on the landscape.
Unfortunately these values are not
wetlands have resulted in significant losses and alteration of their abilities to provide
benefits, often to the detriment of our life style andneeny.

generally

As our society moves further away from a rural lifestyle and direct dependence on the
land, we become increasingly disconnected to the values and functions of wetlands

and the beneficial processes they perform. The greatest challenge to th®se of u
working in conservation is making habitats and natural processes relettzawast

majority of society that live in urban environments. Ducks Unlimited originated and
thrived for many years on the support of the large part of our society that wanted

ducks. Today, wetland conservation or any type of habitat conservation cannot

succeed on the scale it needs to, based purely on wildlife values.

In our serviceoriented, economically driven, consumptive society, the best thing

conservationaleée si cameldevamwmt dmi s demonstrate

4
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AEcol ogi cal Goods and Serviceso that natur
For wetlands, work on this topic has progressed significantly in the last few years. We

in the conservation field ee to spend more of our limited resources on developing

the data sets and communicating outside our congregation.

Wetland researclspecifically on carbon sequestration, water quality, and watershed
hydrology along with associated economic valires deeloped to the point where

this information can be used to influence lars# decisions. Examples of these
studies an@dssociate@conomics were presented. More work needs to be done on
guantifying the collateral benefits of wildlife habitat conservatiajgmts and on
reframing conservation of natural habitats under a purely economic valuation.

Referenced in the talk

Thevalue ofnatural capital in settledareas of Canada

By Nancy Olewiler, Department of Economics and Public Policy farag
Simon Fraser biversity, British Columbia

Available at:
http://www.ducks.ca/aboutduc/news/archives/pdf/ncapital.pdf

Theimpacts ofvetlandloss in Manitoba

Thisisafoupage summary of Ducks Unlimited Canac
project to determine the impacts of wetland loss and associated drainage activity in
t he Broughtonds Creek watershed | ocated in

http://www.ducks.ca/conserve/research/projects/broughtons/pdf/broughtons
factsheet.pdf
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2. The contribution of wetlands to human health

Dr. Martin Carver, BC Ministry of Healthy Living and Sport @
Victoria, BC
martin.carver@gov.bc.ca Cgbehlf?gH

Martin Carver received his doctorate in Resource Management Science f
UBC in 1997 with a focus on hillslope hydrology, soil and sediment dynan
and land managemertie has been a member of the Wetland Stewardship
Partnership for eight years. He is currently Acting Director of Water Prote
in the BC Ministry of Healthy Living and Sport.

Wetlands provide an impressive range of ecological goods and servicshngcl
provision of water quantity, maintenance of water quality, climate regulation, and
provision of essential habitats. Many of these functions contribute directly or
indirectly to human welbeing. Water, along with air, food, shelter, and freedom

from disease, are considered fundamental determinants of health (World Health
Organization). Across various spatial and temporal scales, wetlands contribute to this
suite of factors and have particularly strong links through watated processes. A

goal of public health is to improve human lives through the prevention and treatment
of disease. Wetlands buttress , thelebys obj ect i ve
reducing flood hazards, by influencing the cleanliness and availability of drinking
water supplieshy regulating climate, and by shaping the effectiveness of wvector

borne disease agents. This paper provides an overview of these influences within a
public health context.

Water storage, flood reduction, groundwater recharge, and the maintenance of low
flows collectively, modify stream hydrographs. These processes support public safety
and provide water during otherwise droughty periods while helping to maintain
moisture in aquatic and riparian environments. These changes save lives, protect
property andmprove the liveability of streamside and floodplain areas. They

augment low flowsthereby maintaining water supplies during droughty periods. In
addition, they improve water quality through greater dilution duringflow

periods. Beyond these ratheipégit services to humans (and ecosystems), wetlands
also contributd often in less transparent ways$o other direct improvements in

water quality.

6
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Wetlands immobilise nutrients, particularly nitrogen and phosphorus, through
adsorption and settling, and dify seasonal patterns of nutrient uptatkereby
reducing primary productivity (Verhoeven et 2006). These functions yield water
quality benefitsparticularly in agricultural areas where nutrient loadings can be
problematic. Denitrification is gendiathe most important process for nitrate
removal and involves the decomposition of dead organic matter by bacteria in the
absence of oxygen. Nitrate is converted to nitrous oxide and subsequently to
atmospheric nitrogen which is emitted by the wetlandtrifint uptake in vegetation
as water passes through the riparian zone is also important and resultsteriong
nitrogen storage, howevats removal from the system occurs only if the vegetation
is harvested. Phosphorus removal in wetlands also occurs through the mechanisms of
sedimentation, soil adsorption, and plant uptake.

I n general, wetlands ar e tecemovalroledtheyd fief fec
are successful at removing at least 30% of the total nitrogen and phosphorus load
(Verhoeven et aR006.) It has been shown that wetlands can contribute to these

levels of water quality improvements at the catchment level if theyuat for

between R7% of the catchment area. The quiescent wetland environment also

promotes sedimentation of sand, silt and, in some cases, clay particles that would

otherwise lead to a range of water quality concerns including treatment dangers

(chlorination byproducts), treatment costs, and a reduction in ecosystem function

where loadings are excessive. Nutrient and sediment dynamics associated with
changes in wetland extent in the Broughton
Manitoba) provide a compellg example of the contribution of wetlands to stream

nutrient and sediment levels (Yang et24108). This modelling study determined that

the 21% incremental loss of wetlands between 1968 and 2005 in this 251 km

catchment has resulted in a 31% increasd@trogen and phosphorus load in addition

to a 41% increase in sediment load.

Research on the nutrient removal capacity of wetlands in temperate areas suggests
that the maximum potential rate of nitrogen and phosphorus removal is typically an
order of mgnitude higher than the fertilizer applications in intensively farmed areas
(Verhoeven et aR006) andhencethere is great potential for effective water quality
remediation. Most ecosystems can incorporate these associated higher loading rates
with only minor changes. If thresholds are crossed, the system typically moves to a
new stable state with sharp changes in ecosystem function and species composition. It
is interesting to note that these loading rates of nitrogen and phosphorus are several
ordersof magnitude lower than the typical loading rates in constructed wetlands used
for improving water quality.

Conserving Wetlands in British Columbia, May 2009
Columbia Mountains Institute of Applied Ecology



Most wetlands are dominated by naturally occurring populations of microbes and

plant life, the biological processes of which remove pathogens.éMhifural

wetlands support these remedial processes, designs of constructed wetlands have been
developed to enable far greater effectiveness in reducing pathogens than natural
wetlands. Effectiveness depends on the characteristics of the particular wétland

interest. In a survey of 60 constructed wetlands from around the world with emergent
vegetation, it was found that removal of total and fecal coliforms was typically above
95% and reached beyond 99% (Vymazal 2005). The ability of a wetland to degrade

or remove persistent contaminants (pesticides, metals, etc) occurs by degradative
processes such as photolysis, abiotic hydrolysis, and biodegradation, and other loss
mechanisms. Removal efficiency in constructed wetlands with emergent macrophytes

is primaily influenced by hydraulic loading rate, the resultant hydraulic residence

time, and the presence of vegetation. In the Walkerton enquiry, it was noted that
wetlands could have played a greater role in reducing the presence of pathogens
(Province of Ontao 2003). In addition to biological remediation, wetlands sequester
heavy metals and other compounds, though more research is needed to connect
design to removal efficiencies (Rai 2008). Constructed wetlands are used around the
world to treat sewagetoleawr wat er treatment costs and to |
being released to natural surface waters (Schreijer 1997)

Wetlands act as carbon sinksereby assisting in regulating climate through the
greenhouse effect. | n tdnededlierpthep@d® Nds Cr eek
wetland coverage prevented 125,000 tonnes of carbon from being released into the

atmosphere (Yang et.&008). As climate warms, small wetlands tend to disappear

while some permanent wetlands become seasonal. These changdsatxatienate

problems as less carbon can be stored in these lost or diminished wetland ecosystems.

Wetlands also provide indirect benefits to humans by supporting complex, biodiverse
ecosystems. These benefits may be mixed at times, depending on #relvigik.
Further study is warranted, particularly around vebtnne diseases that can be
transmitted by only an invertebrate host. For example, West Nile Virus resides in
birds and requires the mosquito as a vector to transmit it to humans. Confijcts ma
arise because some wetland design features such as shallow water and emergent
vegetation that are essential for optimal polishing of water quality can result in
undesirable increases in mosquito production. The attraction of large numbers of
birds to costructed wetlands could also increase the risk of transmission of
mosquiteborne viral infections to the humans in the vicinity of the wetlands. The
conflict is typically highest in arid regions where natural mosquito populations have
limited abundance arare found near newly urbanising areas (Knight 2003.) Studies

8
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show, however, that concerns over enhanced mosquito populations due to wetlands
may be unfounded (for example, Anderson 200%g relative outcome depends on a
number of competing factors incng wetland design (Batzer and Resh 1992) as
mosquito species vary in their habitat preferences and only a very limited range of
mosquito species carry the West Nile Virus. In a study in Magdistisconsin, Irwin

et al.(2008) showed that the key mosquitabitats of concern for West Nile Virus

were associated with constructed wetlands and degraded urban wet areas, and were
uncommonly associated with the cityds natu
constructed wetlands may make those sites unatteactimosquitoes that carry the
West Nile Virus. In general, careful design in constructed wetlands is needed to
address potential conflicts in objectives between mosquito control, maintenance of
ecological services, and biodiversity conservation.

In aThird World context, where pathogens are more abundant and the hydrologic

cycle generally more extreme, the absence of wetlands contributes directly to income
differences, poverty, and widespread disease. Wetlands often mean the difference
between life andleath (Millennium Ecosystem Assessment 2005.) In the British
Columbia context, the effects of wetlands on human-balg is felt more indirectly
through escalating healthcare and water treatment costs and, at some sites, in property
damage. In additiorthe loss of wetlands often means a decline in social, recreational,
and cultural benefits.

As wetlands continue to be converted to other uses across British Columbia, we

should continue to expect rising costs for maintenance of our present healthcare

standards. Wetlands form an essential component in the-braritier approach to

source water protection. In 2004, fBanadian Council of the Ministers of the
Environment stated thatte A destructi on of wetlands é th
guality by removinghe preexisting capacity for source waters to be buffered from

pollution sources. The absence of wetlands means pollutants that would otherwise be
effectively filtered by natural biological and physical processes readily enter source

waters. Currently, manfederal and provincial programs are trying to reverse this

trend and reclaim areas around source wate
on the protection of source areas (for humanduskmking, recreationand

agriculture) is essentially a pubhealth intervention to more effectively prevent

disease rather than relying on (more costly) disease treatment. Viewed through this

public health lens, it is clear that wetlands need to regain their place in the multi

barrier approach to source water piaion.

Conserving Wetlands in British Columbia, May 2009
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3. Natural forms and functions of montane marshes in Jasper
National Park: The effect of a transportation corridor vbeaver on
diversity and productivity of floodplain marshes

Dr. Suzanne Bayley, University of Alberta

Edmonton, AB
sbayley@ualberta.ca
http://www.biology.ualberta.ca/faculty/suzanne_bayley/

The followingt hr ee par agraphs descri be Dr. Bayl eyos
Dr. Bayley has published this information; refer to the two abstracts included below.

Riverine floodwater pulses provide water, nutrients, and sediments to freshwater
floodplain wethnds, but flood pulses also act as a natural disturbance by removing
biomass, scouring sediments, and delivering turbid waters. The flood pulses vary each
year, sometimes fauwong vegetative development, other times disturbing vegetative
development. Alog with the natural variation in hydroperiods, hunrapactssuch

as roads and railways can alter the stage, duration, and timing of flood regimes.

We investigated nearly pristine montane floodplaitlavels with varying degrees of
river connectivity in Jasper National Park, Alberta: three fully connected riverine
marshes; three partially connected beargrounded marshes; and three completely

12
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disconnected railwaympounded marshes. Our objectives weredetermine how

river connectivity affects plant diversity, plant production, and water and sediment
chemistry; estimate impacts of nutrient limitations on plant production; and compare
natural variations in river flooding on plant production, diverstyd nutrients.

The amplitude of watelevel fluctuations, which is a measure of flood disturbance
and river connectivity, was highest in flood years and in riverine marshes. Sites with
river connectivity had significantly higher plant production teaes without river
connectivity (railwayimpounded marshes)otal phosphorus\Os™-N, and turbidity
correlated positively with river floodwater pulses. A high flood year increased
nutrient supply in the wetland watéut significantly decreased plant productmn

all sites. Moderate flood disturbance and nutrient inputs from floodwaters provided
optimal growing conditions for plants and increased plant diversity in these montane
floodplain marshes. Despite the benigi effects of moderate flood disturbance on
production and diversity, extreme flood events have beneficial effects over the long
term and activities which reduce this flood pulse will negatively affect floodplain
marshes over the long term. Restoring thnnection between the river and
disconnected wetlands would increase diversity and productivity of the entire wetland
complex.

Further reading

Bayley, S.E.and J.K. Guimond2008 Effects of river connectivity on marsh
vegetation community structuredaspecies richness in montane floodplain wetlands
in Jasper National Park, Alberta, Canada. Ecoscience 15(B333.7

Abstract: Vegetation communities in floodplain wetlands in montane valleys are
adapted to seasonal flooding, and natural and anthromolgemiers to flooding can
lead to changes in plant community structure. We assessed the plant community
structure, species richnessmd environmental variables in eachhokeriverine,
beaverimpounded, and railwaynpounded floodplain marshes of théhAbasca

River in Jasper National Park, Alberta, Canada. We hypothesized that these variables
differ significantly among the marsh types in response to varying degrees of
disturbance from river flooding. Using TWINSPAN analysis, we defegttplant
communities in thethreemarsh areas. Regular flooding in the riverine marshes (no
barriers to flood waters) led to very distinct plant community types characterized by
Eleocharis palustrisUtricularia minor, andCarex saxatilisBeaverimpounded
marshes werdefined by two distinct community types, both dominate€hyex
aquatilis Carex utriculata andEquisetum fluviatiieDominant plant species in the
railway-impounded marshes (most extreme barriers to flood waters) were
Drepanocladus aduncu€. aquatils, andk. fluviatile Two of the railway
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impounded sites had an increase in moss covédg¥8 versus 29%) and a decrease
in emergent cover (5356% versus 77%), pointing to a succession to a fen wetland.
Overall, we identified 95 vascular and bryophytecsgein thehreewetland areas;
species richness was highest in the beawpounded marshes (66 species),
intermediate in the railwaynpounded marshes (48 species), and lowest in the
riverine marshes (37 species). Plant community types of these mastees
significantly correlated with water conductivity, water depth, organic content of the
sediment, and absence/presence of hummocks. In additiahconcentrations in the
water had a significant inverse relationship on marsh species richness. Measteof
marshes were Mimited, with N:P quotients beloseven Overall we showed that
natural and anthropogenic barriers to water flow significantly affect plant community
composition and species richness, water chemtiy water levels in these riverine
systems.

Further reading

Bayley, S.E.and J.K. Guimond2009. Above ground standing crop and nutrient
limitation in relation to river connectivity in montane floodplain marskéstlands.
In review.

Abstract: Riverine floodwater pulses provide water, nutrients and sediments to
floodplain wetlands, but flood pulses also act as a natural disturbance by removing
biomass, scouring sediments, and delivering turbid waters. We investigated nearly
pristine montane flodplain wetlands with varying degrees of river connectivity in
Jasper National Park, Canada: three fully connected riverine marshes; three partially
connected beavempounded marshes; and three completely disconnected railway
impounded marshes. Our objees were to determine how river connectivity affects
plant biomassand water and sediment chemisigtimate impacts of nutrient

limitations on plant biomasand compare natural variations in river flooding on plant
biomass and nutrients. The amplituafevaterlevel fluctuations, a measure of flood
disturbance and river connectivity, was highest in flood years and in riverine marshes.
Sites with river connectivity had significantly higher plant biomass than sites without
river connectivity (railwayimpounded marshesjurbidity, NOs-N, andTP

correlated positively with river floodwater pulses. A high flood year increased
nutrient supply in the wetland watéut significantly decreased plant biomass in all
sites. Moderate flood disturbance and nutrieptits from floodwaters provided

optimal growing conditions for plants in these montane floodplain marshes.
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4. Managing a diked wetland: Costs, implications, and future options
for the Creston Valley Wildlife Management Area

Marc-André Beaucher, Cresto Valley Wildlife Management Area

Creston, BC >\
biology@crestonwildlife.ca

http://www.crestonwildlife.ca/

Marc-André Beaucher has been the Area Manager/Bidlégighe Creston
Valley Wildlife Management Area for the past four years. His current work
wetland management and nipear involvement with the Northern Leopard
Frog Recovery Team has given him good knowledge of freshwater inland
wetland functions andharacteristics. His work experience includes amphik
and waterfowl surveys, water quality monitoring, fauna and flora
identification, management of wetland units through wistees|
manipulations, wetland restoration, and water control infrastructure
management.

Until the late 1920s, the Creston Valley was one solid wetland stretching 32 km from
the US border north to the south end of Kootenay Lakis. Tt km? of wetland

shaped the valley bottom, and its associated fauna and flora. Today, at &ni§; 79

the area of wetland in the valley has been reduced to less than half its original size,
and the valley bottom shape and functions have changed significantly.

The Creston Valley Wildlife Management Area was established in 1968, and
formalized with theCreston Valley Wildlife AdiRevised Statutes of British

Columbia 1996, seettp://www.qp.gov.bea/statreg/stat/C/96084 01.hynSixty-
ninekm?of the original wetland are conserved. With the primary goal of vegetation
management for waterfowl habitat enhancement, the Area was diked to create
wetland compartments, and water controls and pumps watedléd. Providing stable
water levels through active management became desirable due to major changes to
the Kootenay River hydrology, caused by intense diking and damming along the river
system.

In the last 40 years, active management has providedamddibenefits to many
wildlife species. However, activities to preserve the existing managed wetland
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compartments, such as drawdowns, pumping, and infrastructure maintenance, are
posing financial and management challenges that directly impact the eablogic
characteristics of the wetland. This presentation gave an overview of some of the
costs and implications associated with managing a diked wetland and suggested ways
to reduce both the amount of necessary management and associated costs.

Introduction

The Creston Valley Wildlife Management Area (CVWMAW), ialand freshwater

wetland established in 1968, covers approximately 7000 ha of land between the south
end of Kootenay Lake and the Idaho (USA) border. It is located within the very dry
warm variant 6the Interior CedarHemlock (ICHxw) biogeoclimatic subzone, and
experiences very hot, dry summers and generally very mild winters with light

snowfall of short duration. The Selkirk and Purcell Mountain ranges border the Area
to the west and east, respeety, and the Area encompasses a significant portion of

the Kootenay River floodplain.

Due to its important geographical
location along the Pacific Flyway, an
the high biological diversity of the
Area, the CVWMA was added to the
Ramsar List of Wetlandsf
International Importance in 1994. It
was also added to the list of Importa
Bird Areas of Canada in 2000, as we
as Important Amphibian and Reptile
Areas of Canada in 2005. For the pa

40 years, the CVWMA and Figure 1. In British Columbia, Northern
surrounding area have provided Leopard Frogs are found only at the Crest
foraging,nesting, and staging habitat y/ajley wildlife Management Area and

for more than 280 species of birds, £ g y mmer 6s FIl at Wi | d|
species of mammals, 6 species of  ppoto by MareAndré Beaucher
amphibians, 6 species of reptiles,

approximately 20 species of fish, ant

probably thousands of species of

invertebrates and plants, many of

which are now trisk.

While it has been recognized that species and popusdtiave increased in numbers
due to stabilized water levels resulting from the establishment of the Area through the
construction of wetland compartments, many challenges have arisen over the years to
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maintainng the physical infrastructure that has helpeovide suitable habitat for this
rich biodiversity. The CVWMA is responsible for: the maintenance of 30 km of
internal and flood protection dikes; the management of 17 wetland compartments;
and the operation and maintenanca ocdbmplex network of 35 wateontrols and
pumps. Most of the infrastructure was put in place from the early td 8¥@s and is
now requiring significant attention, and presents significant financial and
management challenges for the CVWMA.

Description of the Creston Valley Wildief Management Area

The CVWMA is divided into seven large units: Kootenay Lake, Duck Lake, Duck
Lake Nesting Area, Six Mile Slough, Leach Lake, Corn Creek, and Dale Marsh. Two
of these units (Kootenay Lake and Dale Marsh) are unmanaged and consist of
marshs, forest, rivers and creeks, and riparian habitats. The remaining five units are
subdivided into 17 smaller wetland compartments and are considered as managed
ponds. They consist primarily of marshes and lakes.

Figure 2 illustrates the extent of the C\WMX and Table 1 summarizes the number
and status of each units and suhit or pond.
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Figure 2. Map of the CVWMA identifying the wetland units.
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Table 1 Size of CVWWMA managed and unmanaged wetland units.

Unit Sub-unit Size (ha) Status Total Area (ha)
Corn Creek (CC) CCpond 1 230 Managed
CC pond 2a 87 Managed
CC pond 2b 162 Managed
CC pond 3 117 Managed
CC pond 4 128 Unmanaged
724
Dale Marsh T 75 Unmanaged
75
Duck Lake T 1498 Managed
1498
Duck Lake Nesting Area T 428 Managed
428
Kootenay Lake T 829 Unmanaged
829
Kootenay River | 293 Unmanaged
293
Leach Lake (LL) LL pond 1 359 Managed
LL pond 2 273 Managed
LL pond 3 94 Managed
LL pond 4 100 Managed
LL pond 5 10 Managed
LL pond 6 143 Managed
LL pond 7 59 Managed
1,038
Old Kootenay Channel | 22 Unmanaged
22
Roads T 21 n/a
21
Rock Lake T 110 Unmanaged
110
Six Mile Slough (SMS) SMS pond 1 110 Unmanaged
SMS pond 2 280 Managed
SMS pond 3 244 Managed
SMS pond 4 186 Managed
SMS pond 5 317 Managed
1,137
Summit Creek Area T 157 n/a
157
Agricultural Land T 149 Managed
149
Slopes i 500 Unmanaged
500
Total Area (ha) 6,981
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Purpose of the Creston Valleyildlife Management Area
Under sections 2 and 7 of tleeston Valley Wildlife AQRSBC 1996] (Chapter 84):

AThe Creston Valley Wi ldlife Management A
wildlife conservation, managemeand development, and is held by

the government in trust for those purpoéest he management ar ea

must be maintained and developed for the purposes for which it is

established and, in particular, as a wate

Historically, the sprindreshet brought widespread flooding over most of the Area,
scouring away most of the growing vegetation. Receding water during the summer
left extensive mudflats and sparse vegetative cover provided bysodiptants

offered poor nesting and brood cowenditions as well as limited permanent water

for brood rearing. Habitat management therefore became necessary to control water
levels and encourage emergent and upland vegetative cover for waterfowl habitat.
Over the years, maintaining productive marghebe face of ecological succession
became one of the focal activities on the CVWMA. Today, reducing flooding during
the nesting period, encouraging and/or controlling the growth of persistent emergent
and upland vegetation, and providing permanent veaigas remain three of the main
objectives of the CVWMA.

Figure 3. Creston Valley in 1929 and 2005

Costs and implications of management methods and maintenance of infrastructure

Waterlevel management

The Area requires properly functioning water controls and pumps. Currently,
approximately 20 water controls are in needs of repairs on the CVWMA. Since 2006,
four deteriorated controls have been replaced in Corn Creek and Leaclahalke
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