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Executive Summary

The North American Waterfowl Management Plan (NAWNHa continental initiative
established to restore waterfowl populations tolélels enjoyed in the 1970s. It is organized
into habitat “joint ventures”, with the Prairie H&di Joint Venture (PHJV) responsible for
coordinating NAWMP programming in the Canadian BedPothole Region. In Manitoba, The
Manitoba Habitat Heritage Corporation (MHHC) ispessibility for coordination of NAWMP
implementation.

The 2005 PHJV strategic plan called for the devalept of new implementation plans in each
prairie province within the context of the PHIVmpIMHHC chaired the Manitoba
Implementation Plan Committee (MIPC), which has madr the last two years to develop the
Manitoba Implementation Plan (MIP).

MIP developed within the context and planning pagtars set by the 2005 PHJV strategic plan.
The PHJV plan goal is to sustain waterfowl popoladiat the levels of the 1970s and has set
four habitat goals: stop further wetland loss; dtother loss of native uplands, especially native
grasslands; restore lost wetlands, especially dmaslhs; restore upland habitat function in
landscapes conducive for maintenance of bird pojpnia and; set habitat objectives for the
priority species for waterfowl, landbirds, shorelsiand waterbirds

Since the 1970s, waterfowl population trends inrgi@arkland survey areas of Manitoba are
mixed. Declines have been recorded for northertapjrscaup, green-winged teal and blue-
winged teal, while shoveller, gadwall, redhead,lardland canvasback show increasing trends.
May pond counts, recorded during the same sunagd)elow their 1970’s average.

Given that habitat conditions are assumed to beringary determinant of waterfowl
productivity, and that the 1970s are a benchmank fwhich PHJV progress is measured, an
analysis of land use change between 1971 and 288Limdertaken. While native cover
continues to be lost, there has been a markedaser@ permanent cover, especially hay and
pasture, largely as a result of an expanding ggaarestock industry.

Conversely, the picture for wetlands is one of ieclWetland area loss is estimated at 7.1%
between 1971-2001. Given that wetlands are likedydrimary factor driving declining
waterfowl productivity in prairie Canada, much bétfocus of the MIP addresses retention and
restoration of wetland area and function.

MIPC adopted two planning tools, the Decision SupBgstem and the Waterfowl Productivity
Model (WPM), both of which were developed by Dutkdimited Canada and used by all

PHJV planning groups. The former provided area4ifipegaterfowl population estimates,

which helped to identify MIP Target landscapes,lavthe latter provided area-specific estimates
of waterfowl productivity based on population, megtand habitat availability parameters. The
WPM assisted the examination of scenarios of wetkard upland habitat treatments in a given
area to predict impacts on waterfow! productivitglaultimately, determine the level and nature
of habitat treatments required to address waterpraductivity “deficits” from 1971 to 2001.
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One component of the habitat objective-setting @gerwas based on addressing waterfowl
productivity deficits through habitat treatmentatthrestore wetlands and permanent upland
cover. While some of those activities will be coetptd by NAWMP partner activities, the MIP
also depends on significant landscape restoraagmsdo be achieved indirectly through
agricultural extension programs and adjustmengot@rnment and agricultural industry policies
and programs to produce landscape changes thebasestent with MIP objectives. A good
example of the latter is the federal AgriculturaliBy Framework.

MIP objectives for restoration activities over @& year planning period in the entire PHJV
program area: 10,800 wetland restorations; 153a0@itional acres of winter wheat plantings;
324,000 acres of new seeded pasture; 216,000 afonesv seeded haylands; 14,300 acres of
planted waterfowl nesting cover; and 2,160 watelo®sting structures.

MIP objectives for restoration activities for therent five year plan: 750 wetland restorations;
30,500 additional acres of winter wheat plantirigg000 acres of new seeded pasture; 54,000
acres of new seeded hayland; 900 acres of neweplavdaterfowl nesting cover; and 750 new
waterfowl nesting tunnels.

Wetland and upland habitat retention activitiesase a high priority under the MIP. Direct
NAWMP partner activities to restore wetland andbassgted upland habitats will be undertaken
within an overall objective of 575,000 wetland acasd 1,150,000 associated upland habitat
acres to be secured in Target Landscapes of th¥ Pidlivery Area. Objectives for the current
five-year plan are 24,500 wetland acres and 242065 of associated uplands. While these
objectives apply to the highest target landscapasitat retention is important throughout all
PHJV landscapes of interest. As with restoratidivéies, habitat retention will include a blend
of direct NAWMP program delivery and indirect exden and land use policy initiatives.

While MIPC did not set specific objectives for largetlands, important areas were identified
and ranked as to value to waterfowl and other ggezs well as threats to the maintenance of
historic productivity levels. MIPC identified themportance of advocating for protecting the
diversity and productivity of large wetlands as hvas examining large marsh restoration
opportunities when they arise.

Partner roles in MIP implementation are discusasds the role of the MIPC in supporting and
overseeing implementation. The relationship ofWHE to PHJV activities in Manitoba’s boreal
forest region is discussed. As well, a summaryrimiripy landbirds, shorebirds and waterbirds in
Manitoba is presented. Program delivery linkages/éen NAWMP and other bird groups await
more clear elaboration of habitat objectives far diter bird groups.

In setting habitat objectives, MIPC made a numlb@ssumptions. Two key landscape trend
assumptions were: 1) that the recent trend of edipgrperennial cover acreage will continue for
until 2012 and 2) that wetland loss will be arrddtg 2012. Should these assumptions prove to
be unrealistic, impacts on waterfowl productivitilwe significant and negative. From a long-
term productivity perspective, it is especially ionfant to achieve a “no wetland loss”
equilibrium in the landscapes of interest.
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An expenditure forecast for the 2007-12 habitaeotiyes shows that in some important activity
areas, only a modest proportion of 25-year plaeahjes are expected to be achieved with
current levels financial support for direct NAWMPograms and partner activities that
contribute to NAWMP objectives. This reality refle¢he need to enhance the NAWMP
partnership and to secure additional resourceNAWMP and related programs. Perhaps more
importantly, it points to the crucial need to acl@eNAWMP landscape objectives through
indirect means, including landscape-level agricaltextension initiatives as well as adjustments
to public policies and programs.

MIPC recognizes that the full range of habitat asplishments needs to be effectively tracked
and the results need to be compared against MEtgs. As well, MIP objectives require
ongoing examination, especially in relation to thany variables — including market signals,
socio-political influences and land use policy atijuents - that will impact land use. This is
especially true in today’s agricultural marketplas®ere the grazing livestock industry is
challenged by low returns, prices for annual craqgssurging and grain-based ethanol
production increases. Conversely, interest in th@dgical Goods and Services concept
continues to grow. Given the myriad of factors tak affect NAWMP landscapes of interest,
the MIP must remain a dynamic document.
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I. INTRODUCTION

The Prairie Habitat Joint Venture (PHJV) was iné@dhin 1986 as a partnership focused on the
conservation of wetlands and associated habitd®sadimie Canada to meet the goals of the North
American Waterfowl Management Plan (NAWMP). NAWMRswestablished in the face of
reduced continental waterfowl populations to difecused and concerted efforts to restore
habitat conditions across the continent to conuiftithat could restore and sustain waterfowl
populations at the levels of the 1970’s. The ade¢MNAWMP represented an unprecedented
partnership of federal, provincial and state wikllhgencies, and conservation interests from
across North America focusing efforts on a comneiro§ goals.

Since 1986, PHJV partners have secured or inflieBdmillion acres of wetland and
associated habitats that are crucial to the liflecgeeds of waterfowl and other wetland
dependant wildlife. An additional 1.8 million acregcured prior to 1986, are managed by PHJV
partners, for a total of 5.4 million acres of laftected by NAWMP in the PHJV. The partners
have also promoted agricultural land use practigekgies and programs that have provided
additional habitat conservation benefits acrosgelacreages of the prairies and parklands that
are critical in supporting continental waterfowbguction to meet NAWMP goals.

In 2005, the PHJV renewed its strategic plan, aadfirmed its mission vision and goals for the
next 25 years. These renewed strategies have exgaimel mandate of PHJV from conservation
of waterfowl and wetlands in the Prairies to in@wal bird conservation in the prairies and the

Western Boreal Forest. Conservation plans have theegloped for shorebirds, water birds and
land birds and partners are currently establishmgulation and habitat goals for these species.

A) PHJV Vision:

The PHJV partners vision is healthy prairie, pankland boreal landscapes that support
sustainable bird populations and provide ecologaoal economic benefits to society.

B) PHJV Mission:

The mission of the PHJV partnership is to proviekdership to achieve healthy and diverse
waterfowl and other bird populations through comaton partnerships. These partnerships
strive for sustainable and responsible managenfehedandscape, taking into account social,
economic and environmental factors.

C) PHJV Goals:

1. Bird Population Goals

- sustain average waterfowl populations of the 1970’s
- Set population objectives for the priority spedmslandbirds, shorebirds and waterbirds

Manitoba NAWMP Implementation Plan, 2007 - 2012 1



These population objectives guide the process firiidg habitat objectives that will form the
basis of this provincial implementation plan. Achigy the landscape conditions required to
support these population goals will require a \tgrgé program actions.

2. Habitat Goals

-Stop further wetland loss

-Stop further loss of native uplands, especiallyveagrasslands

-Restore lost wetlands, especially small basins

-Restore function of upland habitats in landscajpeslucive for maintenance of bird populations
-Set habitat objectives for the priority speciesviaterfowl, landbirds, shorebirds and waterbirds

This implementation plan outlines specific habdbfectives and conservation program
interventions for Manitoba designed to supporththbkitat and population goals of the PHJV.
This implementation plan is designed to suppor2d@6-2011 PHJV strategic plan and
contribute to the long term landscape vision shasethe Joint Venture partners.

This implementation plan builds on the succesti@RHJV partnership in Manitoba since 1986.
The approach outlined continues to foster a phgbgf partnership approaches to delivering
direct conservation programs such as land securtesmerhabitat restoration, policy
development and influence, and extension activiiestners will also work towards integrating
NAWMP and PHJV goals and objectives in complemsnitatiatives with the net effect of
expanding and strengthening the partnership ané\dnl a sustained, positive impact on the
landscape.
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II. THE STATUS OF WATERFOWL IN MANITOBA: 1971-2006

The following population trend review is limited tioe 10
most common duck species (seven dabbling duckepaad
three diving duck species) and May ponds in thditicanally
surveyed area covering the majority of the PHI\i\u2ey
Area in Manitoba (Strata 36-40; Figure 1). Treadsshown

as_running 10-year averabeseding population size by survey S
strata and by all strata combined. Running 10-gearages
are shown to smooth annual variation and to elteeittand. In
general, change in running 10 year average from 9¥7@’s
average is described below as lafg#50%) or moderate
(£20-150%)

A) Provincial summary

(Figures in Appendix A a,b)

The ten-year average wigeon and northern pintaihtoohave
shown the greatest decline of any species relttitiee
averages of the 1970’s (-68% and -63% respectivéd@cent Figure 1. May population survey
trends for both species are flat. Scaup (-42%), 164l/(-37%) Stratarelative to PHJV boundary in
and BW teal (-20%) have all declined since the 197The Manitoba.

recent scaup trend is sharply downward, the reB@nhteal trend is strongly upward, and GW
teal show a small upward trend. Shoveler (+88%gwgdl (+85%), redhead (+30%), mallard
(+21%), and canvasback (+20%) are well above t#i0’s average population and all show
recent upward trends. Overall May pond counts ailvelow their 1970’s average (-23%).

B) Continental Perspective

(Figures in Appendix A c):

The proportion of the continental population cuthgnounted in Manitoba (Strata 36-40) has
declined from 1970’s levels for BW teal (-3.3%), G®al (-2.4%), wigeon (-1.3%), scaup (-
0.2%), and gadwall (-0.1%). Recent trends foretmsecies are generally flat. Small increases
are apparent for mallard (+0.9%), redhead (+0.8¥9yeler (+0.4%), and canvasback (0.3%).
Recent trends are upward for mallard, redhead andasback and flat for shoveler.

C) Breakdown by Strata

(Figures in Appendix A a,b):

Strata 36:Populations are small (< 10,000 birds) for moghef10 species examined. Pintail,
wigeon, redhead and scaup have declined from 1@X@rage levels. Moderate declines in BW
and GW teal. Mallard, the most abundant duck is $kratum, along with shoveler, gadwall, and
canvasback have increased over 1970’s average landlrecent trends are generally flat. The
May pond 10 year average count has been trendiwgward and currently is ~29% below the
1970’s average.

Strata 37: Large declines in pintail, wigeon, GW teal andwgzfrom 1970’s average levels.
Recent trends are sharply downward for scaup avdysbeclining for pintail and wigeon.
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Moderate decline in BW teal average from the 19&0&rage but the recent trend is flat.
Current mallard and canvasback averages are ngad8v0’s levels and upward in trend.
Shoveler, gadwall and redhead averages are abew#ali0’s averages and generally flattening
in recent trend. May pond 10 year average is ctlyrei8% below the 1970’s average and
generally flat in recent trend.

Strata 38: Large declines in pintail and wigeon from 197&®rage levels and recent trends are
generally flat. Moderate declines in canvasbacksaadip although their populations in this
stratum are typically very small. BW teal and G&#lltaverages are near 1970’s levels and
recent trends are upward. Large increases hawgredcn mallard, shoveler, gadwall and
redhead although populations are generally smathi latter 2 species. Recent mallard and
shoveler trends are upward. May pond 10 year aeasagurrently ~13% above the 1970’s
average and recently flattening in trend.

Strata 39 Large decline in wigeon relative to 1970’s ageréevels and the recent trend is flat.
Moderate declines in pintail, BW and GW teal, acdup. Recent BW and GW teal trends are
upward and pintail and scaup trends are flat. &idJIshoveler, gadwall, canvasback and
redhead averages are all well above 1970’s avgragelations and recent trends are upward.
The May pond average is ~29% below the 1970’s aeesad is currently flattening in trend.

Strata 40: Large declines in pintail, wigeon and scaup fit®70’s average levels. Recent
scaup trend is downward while pintail and wigeom @enerally flat. Moderate declines in GW
teal from 1970’s average and recent trends arbtsligpward. BW teal are currently close to
1970’s average level and trending upward. Mallahaveler, gadwall, canvasback and redhead
are all above their 1970’s average population aadranding upward. The May pond 10-year
average is currently ~32% below the 1970’s leveltlledrecent trend is flattening.

SummaryWaterfowl populations in Manitoba have shown gehgositive trends since the late
1980s in most strata and many species are at, orealopve the average of the 1970s. This is in
spite of generally fewer ponds in the landscapés frtay be the result of increases in perennial
upland cover leading to increases in productioth@se areas and offsetting, somewhat, the
effects of wetland loss to drainage. Northern pim@ageon and scaup consistently show the
greatest decline and, hence, are species of gezmredrn. Consensus within the waterfowl
research community is that pintail are limited bgruitment as a result of habitat change within
the PHJV planning area and hence, habitat godlssrplan will expressly address this species.
Hypotheses directing habitat goals or conservaions for scaup and wigeon have yet to be
formulated and, hence, are not addressed in tars pl
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[ll. STATUS OF UPLAND AND WETLAND HABITAT IN MANITO BA
1971-2001

[ ] Cropland
MIPC used several data sources to , , s
. . Il Water Bodies
examine the current status and trends i ; : e
upland and wetland habitat within the i kg B rorsge
- . . E er Lan
traditional PHJV boundary in Manitoba. 4 3’y £ RockiSand/Gravel

Current landscape composition (circa
1995-2001) and habitat distribution was
provided by the Prairie Farm
Rehabilitation Administration landcover
data (Ashton 2001) and Statistics
Canada Census of Agriculture (Statistic
Canada 2001; hereafter ‘Census’).
Trends over time were provided by

1) Census data gathered at 5 year
intervals from 1961 to 2001,

2) Watmough et al. (2002 and pers.
comm.) for the period 1985-2000, and
3) miscellaneous sources in the
literature. Current status of PHJV habitat in MBeported below.

Figure 2. Distribution of landcover classes witthie traditional
A) Uplands PHJV boundary in Manitoba (Source: PFRA Landcover)

Based on PFRA landcover (Ashton
2001), general landscape composition
within the MB PHJV boundary is
comprised of annual cropland (52%),
grassland (22%), trees (13%),
wetland/water (10%, includes Lake
Manitoba and Dauphin Lake), and
forage/hay (2%). The large treed areas
Riding Mountain National Park and
Duck Mountain Provincial Park are
outside the PHJV boundary (Figure 2).

Because of consistency in reporting,
MIPC primarily relied on Census data &
the Census Consolidated Subdivision
(CCS) level (i.e., municipality level;
Figure 3) to track general upland chan
over time. Most of the Red River Valley
has been excluded from this analysis due to amabs# wetland habitat and hence low

waterfowl numbers. The Figure 3. Location of Census of Agriculture CCStsifin grey)
used in the Manitoba land use trend analysis. Bliaekdenotes
PHJV Delivery Area.
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acreage of spring crop, fall crop, summerfallow haglland was extracted for each CCS directly
from the Census. The balance of the CCS uplandveeisaassumed to be “natural”; lands
generally in grassland or woodland pasture andhdtstat remnants. Therefore, this analysis
tracks cropland, summerfallow, hayland, naturadl @#led (cropland + summerfallow).

Landscape change in Manitoba since 1971 is chauzstieby an increase in tilled land until
1981 after which tilled land has continually deebin The recent decline is the result of reduced
annual cropland coupled with the long-term decimsummerfallow. As a result, there were
fewer cultivated acres present in 2001 than in 18/&tural land continued to decline until 1991
and has since leveled off and trended slightly upwgigure 4). The amount of hayland present
has been increasing almost continually since 19¥hile Federal government and NAWMP
land conversion programs have had some impacprthmary driver has been agricultural policy
adjustment, especially removal of grain transpmtesubsidies in 1995. Further, expansion of
the cattle industry has increased the demand &tupmand hayland forage.

An important caveat to the above trend in ‘natulaid is that while these lands have increased
since 1991, the native mixed-grass prairie compohnas continued to decline. Prairie-wide,
native grassland was lost to cultivation at a cdite0.44%/yr from 1985 to 2000 (Watmough
pers. comm.). Native prairie is a unique and Malei&dabitat component that, once lost to
cultivation, is virtually impossible to restore.o Gate, only ~18% of Manitoba’s native mixed-
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Figure 4. Change in acres of cropland, summerfaltdled (cropland + summerfallow), hayland, andunal lands
within the traditional PHJV boundary in Manitobarn 1961-2001.

Vertical hatched bars indicate the reference y#ar4 (habitat composition at NAWMP goal), 1986dibeing of
NAWMP), and 2001 (most recent data).
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grass prairie remains (Nernberg and Ingstrup 20D&ient estimates of native prairie loss rates
are scarce; however efforts are underway by Enmeart Canada to gather this data.

Trends in land use change have not been uniforosat¢he PHJV region in Manitoba.
Comparing land use in 1971 to 2001, tilled land deesreased in most municipalities in
southwestern Manitoba, however, localized increasespparent south and west of Lake
Manitoba (Figure 5a). Haylands have increasedliarabs but most dramatically in the northern
and southwestern portions of the region (Figure Bajural lands have declined typically where
tillage and/or haylands have increased (FigurelBummary, while the overall balance of
upland habitat is positive, some local landscape® heduced nesting cover and habitats of
ecological importance like native mixed-grass peacontinue to be lost.

—*— ; 01-35
\ 35-7

7-106

10.6 - 141
B 14.1-176
B 176-212

b)

Figure 5. Percent of landscape (CCS) change inlayated acres, b) hayland, and c) natural
land from 1971-2001 within the majority of the PH@Mnning area of Manitoba (source:
Statistics Canada Census of Agriculture).

Winter wheat is of specific interest to waterfowdmagers given its use for nesting by most
species of dabbling ducks. In Manitoba, winter atheas experienced rapid growth since the
early 90’s, from ~10,000 acres across Agro ManiiakE92 to 480,000 acres in 2006 and the
recent trend is strongly upward. Growth in wintdreat has primarily been fueled by the
development of new cold-hardy and disease-resistardties.
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B) Wetlands j
The amount of wetland habitat shows marked |
regional variation within the PHJV boundary ir |
Manitoba Figure §. Generally, much of the "
high value pothole habitat occurs in the west |
central and southwestern portions of the regio ||
As well, many large marsh systems in N
association with Lake Manitoba serve as 7 ' ‘
valuable molting and staging habitat (see
‘Important Molting and Staging Wetlands’ L'
section below). fobe

Wetland loss is possibly the primary factor { .
driving reduced duck productivity from the e iy - o
Prairie Canada (Devries et al. 2004). Estimate

of wetland loss since_settlement in I\_/Iani_toba E‘IEiAgure 6. Percent wetland area by 1km x 1km grid
scarce and fraught with methodological issues e yithin the PHJIV planning area of Manitoba
(e.g., annual precipitation influence) that (source: Natural Resources Canada Waterfraction
confound regional generalizations. Prairie-widdataset,

Goodman and Pryor (1972) reported a decreehttp://geogratis.cgdi.gc.ca/geogratis/en/colledtion
of 13% in wetland area between 1940 and 19 detail.do?id=6Y
within the parkland ecoregion. Watmough et .

(2002 and pers. comm.), examining wetland los<

on 26 transects within the Manitoba PHJV
boundary, indicated an overall gross loss of
5.1% of wetland area from 1985 to 2000 (-
0.36% per year). Wetland area lost varied
among transects from 0.3 to 18% and these
figures are expected to be conservative given
the strict definition of wetland loss applied.
Based on estimated wetland loss by
municipality Figure 7 see Appendix B for
methods), wetland loss is a concern in all Tar¢
Landscapes, especially given the prevalence
wetland in these areas.

Current efforts are underway by Environment
Canada to update wetland loss estimates usir
more transects within the PHJV planning area
(Watmough pers. comm.).

Figure 7. Estimated wetland loss rate (%; 1985-
2000) by rural municipality as per Appendix B.
Black polygons depict Target landscapes
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IV. PHJV HABITAT DELIVERY: 1986-2006
Habitat Accomplishments to March 31, 2006

Waterfowl habitat conservation was underway in Ntaa long before the NAWMP was signed
in 1986. Manitoba conservation partners achievgdifstant accomplishments prior to the onset
of the NAWMP. After a two-year planning processttinaolved developing the Mallard Model
and Computer Planning Tool, the Minnedosa Pothalea was chosen as Manitoba’s NAWMP
First Step Project and habitat program deliveryaneig 1989. Full delivery of NAWMP began

in 1991, when the North American Wetlands Cons@wuadct (NAWCA) funding became
available through the U.S. Fish and Wildlife Seevids of March 31, 2006, 591,632 acres have
been secured and 34,639 acres have been infludmoedyh Stewardship activities under
NAWMP programs, for a total of 626,271 acres covseisince 1986. Those habitat acres
developed prior to 1986 and within NAWMP Key PragrAreas have been transferred to
NAWMP for ongoing project management. Hence thesesaare referred to as being
“Managed” under NAWMP. As of March 31, 2006 therere770,993acres secured prior to
1986 being managed under NAWMP (Table 1).

NAWMP acres in Manitoba are defined as being setiir@n agreement on a specific land
parcel was signed between the landowner and a NAWWater under a minimum ten-year
term agreement. Several types of agreements agdetesecure habitat under NAWMP:
Acquisition (acquiring land title through fee simagdurchase, land donation, Crown title transfer,
and Crown land designation); Lease; Cooperativallldase Agreement, Conservation
Agreement or Conservation Easement. Acquisition@oservation Easement agreements are
perpetual while all other agreements have a terfrf0ofears or more before they expire. As of
March 31, 2006 Manitoba had 135,053 acres und@epgal agreement and 1,262,211 acres
under term agreements (Table 1).

Acres covered by agreements that were less thayets or with no agreement at all are
“Stewardship” acres. Stewardship is the voluntalypgion of sustainable land use practices by a
land owner or land manager. Information exchandledasmain delivery mechanism. Only
occasionally are incentives involved. Stewardskigsare very difficult to track because most
adoption occurs without the delivery agent’s knalgle. Therefore only a small portion of
Stewardship acres are reported in the NAWMP Natidrecking System (NTS). As of March
31, 2006 34,639 Stewardship acres (winter wheatg weported in the NTS (Table 1). The
Manitoba NAWMP partners are committed to improvihgir ability to track Stewardship acres
and report them through the National NAWMP Track8ygtem.
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Table 1. Acre accomplishments for Manitoba fror8@.8 March 31, 2006 by securement
agreement type and stewardship and by securemesgragnt type, stewardship and acres
currently managed under NAWMP but secured pridra86.

Program Term Actual Acres As Of
Category March 31, 2006
Secured 1986-2006

Acquisition Perpetual 52,843
Lease 10 years 14,708
Cooperative. Land Use Agreement 10 to 30 years 277,587
Conservation Agreement. 10 to 50 years 164,284
Conservation Easement Perpetual 82,210
Securement Sub-Total 591,632
Stewardship 1986-2006 Nil 34,639
Secured Prior To 1986 variable 770,993
Total Managed Acres 1,397,264

Manitoba NAWMP Implementation Plan, 2007 - 2012
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V. SETTING HABITAT OBJECTIVES-THE BIOLOGICAL FOUNDA TION
A) Target Landscapes

MIPC defined Target Landscapes in Manitoba geneealareas with long-term average
waterfowl pair densities 30 pairs/nfi of the seven primary waterfowl species in Praiimada
(mallard, gadwall, blue-winged teal, northern shekeintail, redhead, canvasback) and areas
estimated to have 6 pairs/mf of pintails alone. Five PHJV Target Landscapesevdefined in
southwestern Manitoba. These are Minnedosa/Shadad,LVirden, Killarney, Turtle Mountain,
and Alexander/Griswold landscapes (Figure 8. Locatif Target Landscapes within the PHIV
Delivery Area (area within the outer black line)Mé&nitoba. Target Landscapes are areas of
30 pairs/mf of the seven breeding waterfowl species afdpairs/mf of pintails.Figure 8).

These areas are defined as per the Waterfowl antdiFBreeding Pair Distribution maps
developed by Ducks Unlimited Canada (see Appendlix e rationale was to define regions
where the most waterfowl in general, or in somesgsimarily pintails, could benefit from
habitat programs. Boundaries have been adjust&AyMP field delivery staff based on their
local knowledge of wetland habitat and waterfowmpplations. The PHJV Delivery Area is
defined as all areas outside of Target Landscdyasate within the traditional PHJV boundary,
which is described in Figure 8.

BEX | Prairie Habitat Joint Venture
{ Target Landscapes in Manitoba

Figure 8. Location of Target Landscapes withinRii&JV Delivery Area (area
within the outer black line) of Manitoba. Targetridscapes are areas 080
pairs/mf of the seven breeding waterfow! species adpairs/mf of pintails.
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B) The Habitat Objective Updating Process

Previously, Devries et al. (2004) described a psder updating PHJV habitat objectives that
estimated the influence of wetland and upland cbsmy waterfowl productivity in prairie
Canada from 1971 to 2001 (Appendix C). The yealMdds chosen because it was an
Agricultural Census year near the beginning oftéeod of NAWMP population objectives and
2001 was chosen as the most recently availablecAigmral Census of landscape conditions.
Inclusion of habitats delivered under NAWMP sin@88 were incorporated as well (Appendix
D of Devries et al. 2004). Changes in waterfowl paipulation carrying capacity over this time
period were estimated using simulation modelsdbaterted wetland loss estimates at the
municipality scale into change in population camgycapacity from 1971 to 2001 (Appendix E
of Devries et al. 2004). This approach recognibhas duck productivity from the region is
impacted by both the amount of wetland habitatgme§.e., its carrying capacity for duck pairs)
and the type and amount of upland habitat availedslase by nesting female ducks.

Given measures of wetland and upland change oeetr3i1-2001 time period, changes in
estimated hatched nests at the municipality scake walculated using the Waterfowl
Productivity Model (WPM; Appendix C of Devries dt 2004; for mallard, gadwall, blue-
winged teal, and northern shoveler) and the PiRtaitluctivity Model (PPM — Figure 9).
Changes in hatched nests at the municipality sgate recorded as either a ‘deficits’ or
‘surpluses’. Deficits and surpluses at the munidipacale were then attributed to Target
Landscapes or the NAWMP Delivery Area relativelte proportion of the local waterfowl
population falling within and outside Target Lanaiges.

Within the modeled portion of Manitoba, annual hatt nest deficits from 1971 to 2001 for the
4 Dabblers and Pintails were -4,011 (-8.6%) and {908.4%), respectively. Deficits by Target
Landscape are provided in Table 2 below.

Note 1: Deficits reported here aggeaterthan those reported previously in Devries et 2004)
because here we have used estimated wetland lessfox each municipality rather than
province-ecoregion level averages. This resulgraater overlap of high wetland loss rates
with high wetland density areas hence increasimgetiect of wetland loss on waterfowl
carrying capacity.

Note 2: Because our biological models are basedwarage breeding parameters gathered over
a number of years, we assume that a specific Ag3eyear representgs/eragelandscape
conditions for a broad time period around the sfiedhg Census year and not the specific year
itself. Therefore, we are assuming average watdrpmpulations for the time period with
average reproductive effort interacting with aveedgndscape conditions at local scales.
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Process Used to Estimate Change in Hatched Nests from 1971-2001

Estimated Annual Wetland Area Simulated 1971 Wetland
Loss Rate and wetland size database
class distribution of lost basins - (=PHJV Assessment digitized
from Watmough and wetland database...64,000
interpolated to municipality level basins)

-

Simulate wetland loss from
PHJV wetland database
from 1971 to 2001

I ‘

Simulated 2001 Wetland Estimate Duck Population
database (i.e., basins (5 dabblers) supported by
remaining after 30 years wetland database using
of wetland loss) Cowardin Pair-Wetland Model
A
Estimated Long-term average
Annual Rate of Duck Duck Population Carrying
Population Change Capacity from DUC

Waterfowl Density Map

Y A

1971 landscape Estimated 1971 Estimated 2001 2001 landscape
composition from Duck Population Duck Population composition from
Statistics Canada Carrying Capacity Carrying Capacity Statistics Canada

Census of Agriculture ) . ° Census of Agriculture
Waterfowl

Productivity Model &
Pintail Productivity

Model
Estimated Estimated
Hatched Nests Hatched Nests
circa 1971 circa 2001

[ ]

L]

Calculated Hatched Nest " Deficit” or
"Surplus" based on the difference in
estimated hatched nests
from 1971 to 2001

Figure 9. Process used to estimate change in watiepfoductivity potential (estimated hatched

nests) at the municipality scale from 1971 to 2001.
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VI. HABITAT RESTORATION AND RETENTION OBJECTIVES
A) Habitat Restoration Scenarios

In general, wetland and upland habitat restoratigiectives were set based on a series of
simulation runs of the WPM and PPM with a minimubjeative of removing productivity
deficits over the 25 year planning horizon. Langgcehange scenarios included both
prescriptive and non-prescriptive influences botthiv Target Landscapes and in the NAWMP
Delivery Area. All scenarios included the influerafeexisting wetland loss rates continuing for
a further 10 years (i.e., increasing deficits taPQ0after which wetland loss was projected to
have been stopped by policy efforts.

Scenarios were reviewed by the MIPC and individhadditat change scenarios were selected
with the objective of eliminating provincial defisiin hatched nests (1971-2001) for the 4
Dabblers and Pintails separately using the miaonélluse adjustments that the MIPC determined
to be the most realistic to deliver.

Scenarios included; 1) wetland restoration withgdegumption that basins restored would match
the size class distribution of wetlands most fretlyedrained (as per Watmough data), 2)
conversion of cropland to hayland or tame pas@jedoption of winter wheat into cropping
rotations, 4) conversion of cropland to plantedingscover, and 5) delivery of nesting tunnels.
Habitat goals reflect the following habitat changethin and outside Target Landscapes.

1. Wetland Restoration

The number of basins set as restoration goalsdoyek Landscapes is generally a function of
Target Landscape size, historic wetland loss, hagércentage of cropland present. Priority
areas with higher historic loss have proportionhltgher restoration goals. As well, Target
Landscapes with less cropland will have relativeher restoration goals than those with a high
percentage of cropland. The rationale here is tadaattracting ducks back to landscapes with a
lower recruitment potential. Potential wetland oestions in the Turtle Mountain landscape were
reduced by 50% from that suggested by this proagsse MIPC determined that restoration
opportunities in this area were relatively lowitie NAWMP Delivery Area, it was assumed
wetland restorations would be minimal.

2. Hay and Pasture

Cropland conversion to hay and pasture (at a fraid of 60% pasture/ 40% hay) was estimated
based on projections of cropland conversion froenli96-2001 cultivated acre
(crop+summerfallow) trend observed in the Censusgriculture for each Rural Municipality.
The observed rate of change in each municipality assumed to continue for a further 10 year
period after which cultivated acres were assumedrain unchanged for the balance of the
planning horizon. Estimated change by Target Laaplsaevas determined based on an area-
weighted balance of change among the portions oficipalities falling within a given Target
Landscape. In some Target Landscapes, the MIP@h&se cropland conversion goals were too
optimistic and settled for somewhat reduced leval&illarney, 60% of the projected change
was set as the objective, in Minnedosa-Shoal L&8&; of the projected change was set as the
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objective, and in Turtle Mountain, only 20% of {y®jected change was set as the objective. In
NAWMP Delivery Area, it was assumed that the fubhjpcted change would occur.

3. Winter Wheat

To estimate the potential for winter wheat acref ®projected the current growth trend in
acres across the prairies out to 25 years. Bas#ueqgorojection, an estimated 15% of all wheat
acres would be winter wheat varieties at that poiime. In each municipality MIPC therefore
set the goal as the percent of the Target Landsoapmter wheat when winter wheat made up
15% of all wheat acres currently grown (MIPC assditiat overall wheat acres would remain
relatively constant). Linking potential winter whegres as a percent of all wheat acres currently
grown gives us a way to vary the acres spatially realistic manner. Estimated potential winter
wheat acres in each Target Landscape and in the MR\Melivery Area were attributed as
described above for hay and pasture. MIPC deviated this overall approach in 2 cases; 1) the
winter wheat goal was set to 20% of wheat acréBarMinnedosa-Shoal Lake landscape as the
MIPC felt ethanol potential would accelerate growtlhis area, and 2) winter wheat was
reduced to 7% of wheat acres in the Turtle Mountamadscape as the MIPC was of the belief
there was little opportunity here. Based on exppmion (Winter Cereals Canada), the
maximum potential for winter wheat is likely ~30%aif wheat acres.

4. Planted Nesting Cover

MIPC arbitrarily set 1.0% of the Target Landscapéhee upper limit for conversion of cropland
to planted nesting cover (perennial grassland cphatings established and managed primarily
for waterfowl nesting). Where current levels exazed.0%, no further additions were made.
Where planted nesting cover currently exists atlkebelow 1.0%, addition of the balance was
set as the objective. Where none exists curreltlyC added 1.0% of the Target Landscape as
planted nesting cover. Exceptions to this appraaciuded the Alexander-Griswold and Turtle
Mountain Target Landscapes as the MIPC felt dejiedmplanted nesting cover in these areas
was likely not going to be a priority activity. Nidanted nesting cover is added in the NAWMP
Delivery Area.

5. Nest Tunnels

Waterfowl nest tunnels will be employed, beginmmith the addition of 1,000 nest tunnels to
the Minnedosa-Shoal Lake Landscape. MIPC usedethdting nest tunnel/landscape area ratio
to add nesting tunnels to other landscapes (immeiudensity consistent among Target
Landscapes). No tunnels were added in the PHI\W®wgliArea. A greater emphasis on tunnels
has not been made, given that tunnels do not aslireader habitat issues that affect waterfowl
production.

B) Habitat Restoration Objectives

25 Year Objectiveglable 2)- Habitat restoration scenarios resulted in a seta@ected habitat
goals that will result in gains exceeding the 4ldabdeficit at the Target Landscape level but
closely approximate the deficit at the provinciedle. Pintail gains exceed the deficit within
Target Landscapes but fall somewhat short at theipeial scale (Table 2). Given the
uncertainties inherent in the modeling processgtieeconfidence that that achieving the wetland

Manitoba NAWMP Implementation Plan, 2007 - 2012 15



restorations and upland changes projected in thieasios above will provide waterfowl
productivity at 1970’s levels, and hence achiexeNWWMP objectives for Manitoba, provided
that wetland loss can be curtailed in the nearéutbigure 10, Figure 11, Figure 12, and Figure
13 provide a graphical depiction of the distribataf activities within Target Landscapes and
the NAWMP Delivery Area, differences in the apptioa of program options in Target
Landscapes, and progress towards overcoming watigsfoductivity deficits if 25-year MIP
objectives are achieved.

60%

m Alexander-Griswold
B Killarney

50% 1 m Minnedosa-Shoal Lake
@ Turtle Mountain

40% -| O Virden

30% +

20% A

Relative effort within Target Landsca

10% ~

Wetland Winter Wheat Tame Pasture Hayland  Planted Cover Nesh@&ls
Restoration

Habitat restoration type

Figure 10. Due to variations in landscape feataresexpected producer uptake, 25 year
restoration objectives differ among Target Landssap
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Figure 11. Twenty-five year wetland restorationsfha), planted nesting cover (acres), and nest
tunnel objectives are applied only in Target Lamgies. Objectives for winter wheat, tame
pasture and hayland (acres) in non-target areaedxbose in Target Landscapes.
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W Target Landscape
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Figure 12. Twenty-five year habitat restorationlgaaill result in net Dabbler hatched nests
exceeding 1970’s levels. However, a net deficitimtail is predicted (for net production,
hatched nests=0 represents 1970’s level).
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Figure 13. After 25 years net hatched nests mawueh higher (e.g. Minnedosa-Shoal Lake),
equivalent (e.g. Alexander-Griswold), or lower (fT@Mountain) than 1970’s levels (for net
production, hatched nests=0 represents 1970’sdevel
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5 Year ObjectivegTable 3)- Working from the 25-year objectives, Table 3lioat restoration
objectives presents what the 2007-12 habitat abgsctvould be if the goal is to achieve 20% of
the 25 year objectives in this planning window. S&duent analysis by MIPC (Sections 9 and
10) show that it is was not realistic to set 20%eotive levels for all MIP activity areas.

Implementation planning for NAWMP is a dynamic ait}i that will be adjusted on an ongoing
basis as new information arises and landscape ekdrerome evident. It follows that objectives
for subsequent five-year periods will be adjustednf

- Improvements in the waterfowl science that leacefinement of current productivity
models

- Changes to the habitat base and agricultural lsedoatterns that affect waterfowl
productivity across landscapes of interest

- Progress made towards habitat objectives andfwatieproductivity deficit recovery in
the current five-year plan
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Table 2. Target Landscape habitat restoration Glagcover 25 years and estimated gains in hatobset$ relative to estimated

deficits for each Target Landscape and the NAWMRBrE Area of Manitoba.

(Wetland restorations are expressed as numberttdndebasins with the assumption that restoredhbaaill, on average be 0.75
acres in size, matching the size classes of mostrmmly drained basins. Upland habitat restoratrefiect the net change in upland

acres including conversion to winter wheat as estth in restoration scenarios.)

Habitat Restorations (in Acres)

Hatched Nest Gain/Deficit

Wetland Addition Conversion Planted

TARGET Restoration al Winter to Tame Conversion Nesting Nest 4 Dabbler 4 Dabbler  Pintalil Pintail
LANDSCAPE (Basins) Wheat Pasture  to Hayland Cover Tunnels Gain Deficit Gain  Deficit
AlexanderGriswold 251 800 6,440 4,290 0 46 97 28 12 -1
Killarney 2,385 10,100 16,290 10,860 3,260 474 535 -191 57 -41
Minnedosa/Shoal 4,608 44,600 39,760 26,510 4,590 1,000 1,455 -330 206 -181
Turtle Mountain 258 400 610 410 0 104 -55 -238 -3 -31
Virden 3,287 0 69,230 46,150 6,440 538 1,415 -317 153 -94
Target Landscape

Total 10,790 55,900 132,330 88,220 14,290 2,162 3,447 -1,048 426 -348
o MP Delivery 0 96,690 191,470 127,640 0 0 573 2963 207  -559
PROVINCIAL 10790 152,590 323,790 215,860 14,290 2,162 4,020 4011 633  -907
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Table 3. Targeted habitat objectives for 5 yeanpland estimated gains in hatched nests relatigstimated deficits for each Target
Landscape and the NAWMP Delivery Area in Manitobahjectives are set at 20% of the 25-year impldaateon plan objectives.

(Wetland restorations are expressed as numberttdndebasins. One wetland restoration is expeddxtt on average, 0.75 acres in
size. Upland habitat restorations reflect the heinge in upland acres including conversion to winigeat as estimated in restoration

scenarios.)
Habitat Restorations (in Acres) Hatched Nest Gain/Deficit
Wetland  additional ~ Conversion Planted
TARGET Restoration Winter to Tame Conversion Nesting Nest | 4 Dabbler 4 Dabbler  Pintail  Pintail
LANDSCAPE (Basins) Wheat Pasture  to Hayland Cover Tunnels Gain Deficit Gain  Deficit
Alexander/Griswold 50 160 1,288 858 0 9 19 6 2 0
Killarney 477 2,020 3,258 2,172 652 95 107 -38 11 -8
Minnedosa/Shoal 922 8,920 7,952 5,302 918 200 291 -66 41 -36
Turtle Mountain 52 80 122 82 0 21 -11 -48 -1 -6
Virden 657 0 13,846 9,230 1,288 108 283 -63 31 -19
Target Landscape
Total 2,158 11180 26,466 17,644 2,858 432 689 -210 85 -70
NAWMP Delivery Area 0 19,338 38,294 25,528 0 0 115 -593 41 -112
PROVINCIAL TOTAL 2,158 30,518 64,758 43,172 2,858 432 804 -802 127 -181
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C) Habitat Retention Objectives

In keeping with PHJV strategic plan, the MIP inasdhe goal of no loss of existing wetland
and upland habitat. While a significant MIP objeetis to overcome waterfowl productivity
deficits in landscapes of interest, which requaesvities that restore lost habitats, MIPC also
recognizes the need for direct NAWMP activitiesdtain existing, high-value wetland and
upland habitats that are under threat of loss./¥mstment in securement of existing habitat
ensures a base from which waterfowl production@ndributions to the fall flight can be
reliably expected.

The MIPC has adopted a multi-level approach torggttabitat retention objectives. The MIPC
recognizes that significant changes will have tocuoavithin the public policy framework as well
as overall societal/cultural attitudes toward wadland other habitats to attain the no loss goal.

For the upcoming five-year period, the MIP calls ¥tanitoba NAWMP partners to continue to
secure existing, high-value wetland and associaditats at levels that have been established
over the previous five years.

1. Wetland Retention Goals and Objectives

Given that Manitoba has the second highest wellasgirate in the three prairie provinces (7.1%
from 1971 to 2000 as estimated by Devries et ai@ad an incentive/regulatory climate that
does not ensure maintenance of the existing wetdaddassociated habitats, there is an ongoing
need for long-term securement of high value, tleread wetland habitat.

Long-term securement of wetland and associateddtalwill be guided by two key
considerations:

Protect the highest value wetland habitat for watari.e. “best of the best”
Protect high-value wetlands that are at greatsktafi loss

From the standpoint of waterfowl! productivity, thighest value wetland habitats are the Target
Landscapes identified in Figure 8. Retention arfthenement of important wetlands and
wetland complexes outside of Target Landscapediscessed under the “Key Moulting and
Staging Wetlands” Section VII, below.

Estimates of existing wetland habitat within Targahdscapes have been determined from
analysis of DUC satellite-based Wetland Habitaehtery data (1986-1993) adjusted with photo
interpretation of high-resolution aerial photograitom 91 sites (16—25 riin area) within the
MIP Target Landscapes. Total wetland area withirg&alLandscapes is estimated to be
~575,000 acresnd this forms our overall wetland retention g&ahce securement of this area
will require broad protection from policy effortather than direct securement, a five year
objective has not been set.

MIPC has established two sets of wetland reterdhlgactives. While it must be emphasized that

all wetlands in agricultural landscapes are at ofsg&ignificant degradation or loss due to
drainage, clearing, filling or intensification ofrécultural production, data from Watmough et al.
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(2002) supports observations from field staff tratller wetlands experiencing the highest rates
of loss. Coincidentally, these are the basinsdahaimost important for providing pair and
foraging space for breeding waterfowl.

Accordingly, MIPC has designated wetlands smalanttwo acres to be the highest priority for
retention through direct securement (easementhpag; etc.). Within the Target Landscapes,
there are an estimat®@,000 acres of wetlands comprised of basins? acres in sizeWhile
securement of all of this area is the MIP long-tgal, for the current five-year plan, the MIP
objective is18,400 acres of wetlands < 2 acremder long-term securement.

While it has placed the highest priority on wetlard2 acres, MIPC recognizes that wetland size
alone does not indicate risk of loss or importaioctne life cycle needs of waterfowl. Drivers of
risk include physical factors such as slope, togphy, and distance to a drain/waterway as well
as cultural factors such as the priority a giverdtawner or local community place on drainage
and efficiency of agricultural operations. In otkesrds, all wetlands are “at risk” to partial or
total loss in the current policy/regulatory climaied that will only be exacerbated by robust
commodity prices and advances in land drainagentdoly.

Further, a retention strategy focused only on welda<2 acres is impractical and inefficient

from a program delivery standpoint. Currently, witefivery agencies negotiate perpetual
easements with interested landowners, all prodeietetiland and adjacent upland habitats that
landowners will agree to protect are included, piioyg they meet securement criteria. This
reflects the importance of retaining the range efland types that are important to the life-cycle
needs of waterfowl! as the temporal nature of sesent opportunities. To date the emphasis has
been on securing small wetlands, which is dematestday the fact that approximately 70% of

all basins secured by NAWMP CEs are <2 acres. Hewelose basins make up only 15% of
the overall secured acreage. Conversely, only 108tedbasins are >5 acres, but they make up
71% of the acreage secured.

Overall wetland habitat retention goals have beates up to reflect the current size distribution
of secured wetlands. The highest priority objecti¥@8,400 acres of wetland < 2 acres remains,
but it is nested within aaverall retention goal 123,000 acres of wetlander the current five-
year plan.

2. Upland Habitat Retention Goals and Objectives

The importance of securing upland habitat assatiatth wetlands comes from the values this
habitat contributes to waterfowl and biodiversiythhe PPR as well as the contributions upland
habitats confer to the integrity of the wetlandsytsurround. Physical and ecological functions
provided by uplands include buffering nutrients aediments from runoff, providing nesting
habitat to waterfowl, and providing cover, breediagd foraging habitat for a multitude of
wetland-dependant fauna. When combined, compleixesttand and associated upland habitat
are highly diverse and productive for waterfow! arller wetland-dependant species.

While changes in upland nesting habitat for watglio Manitoba have been variable over time

(see Section Ill), recent trends have generally lpessitive. However, native upland
communities have continued to be lost. While thhedieffects of this loss on waterfowl are not
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as critical as the loss of wetlands, impacts oerotird species that are dependant on native
habitat are great. Where opportunities to securai@ng native habitat in association with
wetlands are presented, these opportunities wiiussued as a priority.

Because uplands are secured in association witlanadst MIP’s upland habitat securement
objective is tied to wetland securemddAWMP partners will seek to secure as much as two
acres of adjacent upland habitat for every acre ofvetland secured This should not be
interpreted as a precise objective so much asigisideline for direct habitat securement
activities. At a 2:1 ratio, the5-year upland habitat objective for direct securerent would be
1,150,000 acres Target Landscapes.

Using the 2:1 wetland upland ratio and a five-yeatland retention objective of 123,000 acres,
the five-year upland habitat retention objective is246,000 acres

In summary, wetland and upland habitat goals anectibes for Manitoba are provided in Table
4.

Table 4. Summary of wetland and upland retentrmhsecurement goals and objectives (acres)
for the Manitoba PHJV Implementation Plan.

Area in Retention Retention 5-year Retention 5-year Retention
Target Objective Objective for  Objective, (2007-12) Obijective, (2007-12)
Landscapes (25 years) wetlands < 2ac. for wetlands <2ac. For all wetlands
(acres) (25 years)
Wetlands 575,000 575,000 92,000 18,400 123,000
Uplands - 1,150,000 184,000 36,800 246,000

" primarily secured in association with wetland sement at a ratio of two upland acres for everylamet acre.
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VII. IMPORTANT MOULTING AND STAGING WETLANDS

While the MIP emphasizes retention and restoratfdmgh-value and threatened breeding
habitats (primarily small wetlands and associagdnds) in the PPR of Manitoba, other
wetland areas are also important to the life cpeleds of waterfowl. Many large wetlands and
wetland complexes, including areas outside the RRRgcritical molting and staging habitat for
waterfowl and key habitat for many waterbirds, gfands and landbirds. They also provide
important spawning and nursery areas for fish axer other important ecological services
such as nutrient capture and carbon sequestration.

Many of the larger wetlands are threatened by obsutg water regimes for hydro-electric or
flood control purposes, exotic species invasion@imate change. Coastal marshes like Delta
and Netley-Libau on Manitoba’s “Great” lakes haeeb impacted by changes to water regimes,
while extensive flooding, caused by the Grand Rapidm, has severely degraded the
Saskatchewan River Delta, the continent’s largdand river delta. Exotic animal and plant
species, especially carp and hybrid cattail, ase significantly reducing wetland diversity and
productivity.

While MIP does not include direct expenditureslémge marsh restoration activities, MIP
partners will:

Pursue a “no loss of wetland function” objective rimoulting and staging wetlands
Examine opportunities to pursue restoration adtigiin a cost-effective manner
Highlight the need to protect the diversity anddurctivity of large wetlands if threats
arise

MIP partners have reviewed available literature eamvassed expert opinion to develop a list of
important large wetlands in Manitoba’s PPR and@t)aBoreal Forest Zone (see Appendix D).
The list summarizes the relative importance ofwle#iands to waterfowl and other wetland
wildlife as well as threats affecting productivapd diversity. While the list is priorized, those
rankings provide general guidance, not a precisesssnent of the relative merits of one wetland
compared to others. In fact, all the wetlands iidiext have important attributes that merit
retention and, where possible, restoration of pctide potential. Further, the list should not be
considered complete: there are many other larglameetireas in Manitoba deserving of
retention and restoration activities.
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VIIl. IMPLEMENTATION - HABITAT PROGRAM COMPONENTS

The Manitoba PHJV Implementation Plan will achiégestated goals through a combination of
conservation actions under the broad definitionBiodéct Implementation, Implementation by
Extension, and Implementation by Policy. The dstaflthese three approaches are provided
below:

A) Direct Implementation

Direct habitat programs retain and/or restore weltland upland habitats with long-term
securement tools. They are delivered by PHJV pertoiethrough agreements with third- party
delivery agencies. Direct habitat programs opeuatier agreements that are a minimum of ten
year’s duration and are primarily delivered witfiarget Landscapes. These programs focus on
habitat restoration/enhancement and habitat retentlanitoba PHJV partners are committed to
making direct program adjustments in response atuetion results.

1. Habitat Restoration/Enhancement

Wetland Restoration
Restoration involves filling drainage channelsdstore historic water levels and ecological
function. Emergent wetland vegetation generallgtagishes within two growing seasons.

To the extent possible, wetland restoration wilfb@ised on perpetual CE or fee-simple
purchase lands but projects will also be undertakelands secured with minimum 10-year
conservation agreements. PHJV partners will als& spportunities to lever participation and
resources from agencies and organizations out$ithee ®®HJV. Restoration opportunities may
arise in association with the APF Wetland RestoraBMP, integrated watershed management
plans and habitat mitigation activities.

Management of restored wetlands will focus prinyasih ensuring that restoration infrastructure
continues to function as designed.

Waterfowl Nesting Cover Establishment

On purchased lands, managed nesting cover wilsbd to enhance waterfowl nesting use and
success (see Land Purchase, below). This primariblves seeding grass/legume mixtures on
land previously cropped and managing it as watdrfesting cover.

Management of waterfowl nesting cover will be coctéd as required to maintain stand
characteristics that are conducive to nesting i@at¢r Management treatment rotations will
vary with the species composition, site charadiessand stand condition. Management
treatments, which can include managed burns, hayimggazing, will be conducted as required.

Forage Establishment

Manitoba PHJV partners will continue to supportéxpansion of perennial forage cover (either
haylands or pasture) as these lands have beemnl linkacreased nest survival at landscape
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scales. Options include establishment of foragblooks of cultivated land, incentives to
livestock producers to plant tame pastures to cempht native pasture systems and planted
forage margins around wetlands where soil salisitimiting annual crop production. In all
cases, incentives will be based on a 10-year agreetiat also includes securement of existing
wetlands. It is expected that many of these optwifide delivered through agreements with
Conservation Districts. It is also expected thdtomal and provincial agricultural programs will
continue to provide incentives for the expansiope&imanent forage cover. Management of
forage stands is the responsibility of landowners.

Because forage incentive options can be effectigelivered through third parties and in
response to new or emerging landscape issues, pativers will be flexible and pursue new
opportunities as, and when, they arise.

Waterfowl Nesting Tunnels

Waterfowl nesting structures have successfully sodd productivity for mallards. Use rates can
exceed 80 to 90% and nesting success is genanaligi70% range, making them an effective
enhancement option, especially in landscapes whaiable ground-nesting cover is limited or
highly fragmented. Manitoba PHJV partners have easged the use of tubular, “tunnel”
structures, also referred to as “Hen Houses.” Ngstinnel placement will be focused on
wetlands that are already protected by CAs andbeilplaced under 10-year agreements with
cooperating landowners. Nesting tunnels requiraiahmaintenance (nest material replacement)
to ensure that productivity enhancements are aetiev

2. Habitat Retention

Perpetual Conservation Agreements (Easements)

Perpetual conservation easements (CEs - under dhani¢gislation, conservation “easements”
are officially termed conservation “agreementsdngfer some of the rights associated with
private property to eligible conservation organmas. Perpetual CEs have become the primary
long-term habitat securement instrument employeBUW¢, MHHC, and NCC. CEs typically
are placed on existing wetlands and uplands arndatesetland drainage and cultivation of
uplands. Use of uplands for grazing and/or haisregnegotiable option. CEs are not used to
secure cultivated or other improved farm acres.|®niost CEs are purchased, CAs can be
donated, triggering a tax-deductible receipt todbeor relative to the value of the rights
donated.

Management of CE lands will primarily consist ohaal monitoring to ensure landowner
compliance with CE restrictions.

Land Purchase

While PHJV partners emphasize CEs as the long-$ecurement tool, the fee-simple land
purchase option may be used on high value landsiv&tied land on purchased property is
typically sown to site appropriate grass/legumetures for nesting cover. Purchased lands are
monitored generally on an annual or semi-annuaklzasl management of these lands focuses
on maintaining the ecological values for which ldred was secured and this may involve
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periodic haying, grazing or burning. Control of vdgglants and invasive weeds may also be
required.

As with CEs, MIP partners also accept habitat ldodations, for which donors receive tax-
deductible receipts for the value of the donatlaand management would be similar for donated
and purchased lands.

Revolving Land Purchase

The Revolving Land Purchase program enables thegiron and restoration of important
waterfowl habitat at the critical time when landr@xship changes. Many landowners are
reluctant to encumber their land with conservatigreements for fear this will diminish the
marketability of the land when it is sold. Undeistprogram, lands for sale that have high
guality waterfowl habitat are purchased at markéte by a PHJV partner. Drained or degraded
wetlands are restored and cultivated uplands arged to grass/legume mixes. Once the habitat
is successfully restored, the land is offered &e ©n the open market with a condition of sale
that all existing and restored wetlands and uplamdsecured with a CA. Where cultivated
upland is restored to perennial cover, a minimuryd#& agreement to retain the perennial cover
is also a condition of sale.

B) Implementation by Extension Programming

Extension activities are designed to change larddesisions through the provision of
information. PHJV partners will direct extensioffoefs towards the agricultural community with
the goal of stimulating adoption of agronomicalbuad land and water management practices
that are waterfowl-friendly.

Extension programming is built on a sequence afiéies: situational analysis, needs
assessment, program objective development, inweofavailable resources, delivery method
selection, program implementation, monitoring, ea#ibn and re-planning to adjust objectives
and approaches. This pragmatic approach addrdeseséds of target audiences, monitors their
subsequent behavior then re-plans based on thesevalions.

Because extension provides information to a braglieace, it has the potential to affect large
acreages relative to the more intensive activagesociated direct implementation described
above. For extension programs to have a long tenpact, they must focus on activities that are
agronomically sustainable. PHJV partners placeyh priority on achieving results through
extension activities.

1. Priority areas for PHJV-supported extension progranming:

DUC has become a credible and key information sour@areas such as winter cereal agronomy,
ecological rangeland management and wetland reistordn the MIP, extension activities

directly supported by PHJV funds and delivery stnues will include:
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Winter cereal agronomy

Because waterfowl use and nest survival in winéeeals is many times higher than in spring-
seeded crops, this extension effort is designeatt¢elerate the adoption of winter wheat through
removal of barriers to adoption, technology-transé@d promotion of the economic benefits to
target audiences. Two important areas of exteretimity include 1) DUC’s Core Grower
Program, which provide assistance to leading afjual producers to demonstrate and support
further adoption of winter wheat in their commuestiand 2) DUC’s support for winter wheat
variety development is designed to improve diseasistance and over-winter survival.

The five-year objective is for 33,000 acres of wimivheat planting added to the landscape
through direct extension activities such as thee@arowers initiative and partnerships with
agricultural supply companies.

Ecological rangeland management

Well managed rangelands are thought to improvatiseinability of a grassland-based
landscape with ancillary benefits to waterfowl nastvival and wetland retention at landscape
scales. Hence, extension of range managementgeesns promoted under the PHJV.
Principles promoted include retaining native grasgs, increasing perennial grasslands and
retaining/restoring wetlands. A key component @ 8irategy is the development of a Grazing
Club network in agro Manitoba (currently 31 ClubBis extension effort is designed to help
cattle producers make beneficial economical andr@mmental decisions that ensure long-term
sustainability of grazing and forage lands.

The five-year objective is for a total of 50,008wacres of grazing lands enrolled in Grazing
Clubs which is broken down to 40,000 acres of netdigrazing lands, 2,000 acres of retained
wetlands and 8,000 acres of new permanent covereciaa from annual cropping.

C) Implementation by Policy

Policy in the context of this Plan refers to adies targeting the adjustment of government and
industry policies and programs that impact halitgtortant to waterfowl, especially wetlands.
Policy efforts will focus on retaining and restayihabitat at large spatial scales, i.e. landscape
and provincial.

Wetlands
Stopping the ongoing loss of wetland habitat withihO years is a primary goal of PHJV policy
efforts in Manitoba. MIPC foresees a three phaggatoach to this goal:

1. Slow the current rate of wetland loss

2. Achieve a “no net loss” equilibrium

3. Achieve a no wetland loss condition, where wetleestoration results in a net gain of
wetland habitat acreage and function in the PPR

A major interim objective towards the no wetlandd@oal is achieving a “no net loss”
equilibrium where wetland restoration/mitigatiortigities offset ongoing wetland loss,
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particularly in the agricultural landscapes of sowstern Manitoba. A caveat is that
restoration/mitigation wetlands must restore thieesef functions and benefits found in natural
PPR wetlands.

Given the decades-long wetland loss trend, ManiRIHAV partners are under no illusions as to
the scale of cultural attitudes and policy adjusttaeequired to achieve even the no net loss
interim objective. This will require an integratagproach to wetland policy that includes
adequate incentives for retention and restoratioreffective regulatory environment and
effective education and awareness efforts.

Uplands

Non-cultivated upland habitats are important congmis of the landscape for waterfowl and
many other species using the agricultural landsc#pa predominate in the PPR of Manitoba.
Hence, retention of existing uplands in this regespecially native vegetation communities
(which typically cannot be restored once lost) asged with wetland habitats will remain a
priority. Incremental gains in permanent uplandesowill primarily be achieved through
conversion of lands marginal for annual cultivatiorpermanent cover via publicly-funded
forage conversion incentive programs and industiyed trends towards more livestock
production. It must be noted that if economic ctinds favour annual crop production, there
will be very little incentive for producers to irgase permanent cover acreage.

1. Summary of Current Issues and Opportunities
Given the above, MIPC has identified a number dicgeaelated issues that limit the ability of
the MIP to achieve its stated goals in Manitoba.

While the ultimate issue is a lack of public anditpmal support for conservation-friendly land
use policies and programs that lack of supporkjsessed through a number of proximate
issues:

- Ongoing wetland and native habitat loss andatiggion.

- Crop insurance and other agricultural policy imoees that encourage habitat

destruction.
- Limitations of the current water management amatewrights regulatory system
- Potential climate change impacts

Within the policy arena, MIPC is of the view thhese issues can be addressed, in whole or in
part, by the following opportunities existing at mzipal, provincial, and federal levels:

Public interest over water quality and quantity;
Wetland retention and restoration contributionthtoLake Winnipeg Action Plan

The Ecological Goods and Services policy concegicfranism to financially support
wetland/waterfowl friendly land use practices)

Implementation of the Water Protection Act, inchglwater-related regulations the
Manitoba Water Council and a framework for integdatvatershed planning and
management

Development of a provincial Wetland Policy Framekviar Manitoba
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Developing federal agriculture policy; especialyyirelates to support for permanent
cover establishment and habitat retention and nasbo

Climate change mitigation and adaptation stratefgieagricultural landscapes (carbon
trading)

Re-evaluation of the Migratory Bird Treaty, incladithe “Incidental Take” issue
Emphasis on science-based decision-making withrwalated issues

Expansion of the concept of mitigation for wetldosls

Municipal tax reform to supports retention and oestion of habitat

Effective implementation of Water Rights Act regidas

Ethanol production expansion and associated feekistguirements (possible expansion
of winter wheat, grass-based feedstocks)

2. Policy Priorities

MIPC reviewed the above in context of the timefrashéhis Plan and the relative importance to
Plan goals. The priority ranking that follows is iy means definitive as MIP partners must
remain capable of adapting to changes in the ptdicgiscape. The list does provide a context
from which policy activity priorities can be brogdind collectively framed.

High:
- Adoption of the Ecological Goods and Services cphaéprovincial and federal levels
The Manitoba Water Protection Act and integratetevsned planning and management

Habitat restoration and retention components ierf@dagricultural policy

Formulating a Manitoba Wetland Policy Framework agidforcing provincial and
federal water strategies

Addressing the Lake Winnipeg water quality issueulgh habitat retention and
restoration mechanisms

Developing climate change adaptation and mitigadiptions

Protection of key large marshes when opportungiresent

Medium:
Ethanol production from grass-based (cellulosejgemxcks
Modification of crop insurance mechanisms that enage habitat destruction
Municipal tax reform to encourage habitat retention

Low:
Migratory Bird Treaty Act — changes to include miion (more of a national issue)

3. Roles for the Manitoba PHJV Implementation Committes

Given the diversity of stakeholders represente@HyV partners in Manitoba, there is a
diversity of mandates, encumbrances, capacitiesirdaarests to participate in any or all of these
public policy issues. Given that reality, partnpesific roles and responsibilities have not been
assigned.
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Rather, MIPC recognizes the need to work collaleht while respecting the requirement of

each partner to approach policy questions accorditg own mandate and capability. In this
context, future roles of the MIPC have been idexdif

Advise partners of policy opportunities and faaik information flow among partners
Provide a venue for policy discussions

Review and communicate science and technical irdoon relating to policy issues and
opportunities

Coordinate efforts and work with other programs gralips (e.g. PHJV subcommittees,
other PHJV provincial working groups)

Public education / awareness

These roles need to be explored further beforepafigy-related strategic action plan can be

completed. A priority for the MIPC is to continussclssions to define its role related to policy
development in Manitoba.
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IX. EXPENDITURE FORECAST

Given the multi-partner nature of NAWMP, the tremeus diversity of funding sources that
contribute to overall landscape objectives and tangies surrounding future funding, it is not
realistic to present a budget for MIP.

MIPC has developed an expenditure forecast foR@@®¥-2011 period (Table 5), based on
current levels of revenue for NAWMP and NAWMP partactivities as well as direct and
indirect NAWMP expenditures as reported in the NAWMational Tracking System. It is
important to emphasize that this forecast reliekistoric costs and has not been adjusted for
inflation.

The expenditure forecast is also used as a bagmddicting the progress that will be made
towards 25-year MIP objectives, given levels ofhaist predicted in this five-year period.
Progress is broken down into four possible areas:

1) Direct NAWMP activities, including activities undaken by NAWMP partners but with

funds that do not come directly from NAWMP;

2) Agricultural extension activities by NAWMP partngrs

3) Adjustments to public policies and programs

4) Trends in agricultural industry

The summary presented in Table 5 shows that sothétyareas are expected to achieve
delivery levels that, if maintained, will meet otceed 25-year objectives. In other activity areas,
predicted five-year gains are more modest and poitite need for an acceleration in subsequent
five-year periods. A more detailed analysis is pited in the following section.

This expenditure forecast does not assign costaltdat change occurring via agricultural
industry trends. As well, habitat change througlcgadjustments has not been estimated,
given the challenges of predicting policy adjustteeand subsequent impacts. Policy needs and
objectives are discussed in greater detail in the section.

Table 5 also presents lump-sum forecast expendifareother NAWMP activity centres: policy
development, operations and maintenance of existlg/MP areas as well as new projects
secured in the upcoming five-year window, Manitalshare of the cost of research and
evaluation programs that will be delivered primaat the regional (PHJV) level, NAWMP
communications and program coordination.
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Table 5. Five-year habitat objectives and expenglitorecast (2007-2012) relative to 25-year PHJbitaaobjectives

25-Year 5-Year Objectives Acres % 25-Year Total 5-Year
Habitat Objective Direct Extension Policy Industry Total Habitat Expenditure
Habitat Restoration Acres NAWMP NAWMP NAWMP Trend * Objective Forecast
Winter Wheat 152,600 25,000 50,000 0 0 31,000 20% $ 825,000
Tame Pasture 323,800 23,500 0 0 30,500 54,000 17% $ 728,000
Tame Hay 215,900 23,000 2,000 0 29,000 54,000 24% $ 767,000
Planted Cover 14,300 900 0 0 0 900 6% $ 2,022,100
Wetlands ** 8,100 600 0 0 0 600 7% $ 482,400
Nesting Tunnels (structures)*** 2,200 800 0 na na 800 35% $ 223,000
| Restoration Sub-total 716,900 73,800 52,000 0 59,500 141,300 1 5,047,500
25-Year 5-Year Objectives % 25-Year 5-Year
Habitat Objective Direct Extension Policy Industry Total Habitat Expenditure
Habitat Retention Acres NAWMP NAWMP NAWMP Trend * Objective Forecast
Wetland 575,000 23,500 1,000 0 0 24,500 4% $ 7,011,580
Upland **** 1,150,000 23,500 53,000 0 0 76,500 1% $ 13,719,000
| Retention Sub-total 1,725,000 47,000 54,000 0 0 0 20,730,580
Policy $ 1,427,241
Operation and Maintenance $ 10,572,339
Research and Evaluation $ 4,380,363
Communication $ 1,577,451
Coordination $ 8,971,909
Grand Total | 2,441,900] | 120,800 106,000 0 59,500 141,300 52,707,383
* An estimate of change of specific land use types based on current, broad-scale data (Ag Census).
** Assumes small basins are primary restoration target (range 0.5-1.0 acre, average 0.75 acre)
*** No additional acres are associated with nesting structures (i.e. excluded from totals).
***x May include tame or native grass acres
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X. CHALLENGES IN MEETING 2007-2012 MANITOBA
IMPLEMENTATION PLAN OBJECTIVES

To achieve the objectives of the MIP, a varietglodllenges must be acknowledged. They are
discussed below, by activity type:

Winter Wheat: The MIP five-year objective for winter wheat is 2@¥sthe 25-year plan
objective.

It is expected that winter wheat objectives willrhet or exceeded in this five-year plan period.
Given the accelerating growth in winter wheat ageeim Manitoba, it is evident that agricultural
producers are increasingly reliant on winter wheatrop rotations. Increased demand for wheat
as a feedstock for ethanol production also hagipesmplications for winter wheat production.
Given the significant waterfowl nesting use andcess advantages that fall-seeded crops offer
over the traditional spring-seeded crops, growtwimter wheat — driven largely by industry
trends - are significant and positive.

Perennial Forage (Hay and Pasture)MIP five-year objective for perennial forages i920f
the 25-year plan objective.

Under the current planning scenario, this objeasvarojected to be met through direct
NAWMP activities (forage and pasture incentive pergs), NAWMP partner programs
(continuation of the current Greencover land cosiegr program) and, most importantly, via a
continuation of the 1991 to 2006 agricultural inmysrend to conversion of annual cropland to
forages in support of an expanding livestock induskecent events in the agricultural
marketplace significantly challenge the achievenodihis objective.

The run-up in grain and oilseed prices and assatidwnturn in cattle prices in 2007 have
stressed the livestock industry and made annuplmr@duction a more economically attractive
alternative. Should the grazing livestock indusiontract, perennial forage losses will follow.
Further, there is no assurance that current federahtive programs supporting conversion of
cropland to perennial forage will carry forwarddrthe next generation of agricultural policies
and programs.

MIPC will follow this and other land use trends amidl consider adjustments of its mix of
programs and objectives accordingly. However, lasel decisions have been largely dictated by
agricultural market forces and agricultural polgcighey will continue to be the major drivers in
the future, unless significant agricultural polagjustments supporting retention and expansion
of perennial cover come into play. Two possibiitiaclude a robust ecological goods and
services policy framework or a biofuels policy fraork that supports biomass energy
development.

Given the link between perennial forage cover aatewiow! nesting success, any shortfall in
this category will add to the waterfowl productyieficit.
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Planted Nesting Cover The MIP five-year objective for planted nestirgyer is 6% of the 25-
year plan objective.

The current objective is based on expected leVidlsnaling available for this activity in the next
five-year period. Expanding this delivery optiorllwequire an increase in funding for direct
NAWMP programs. A possible exception would be fan@da to adopt a U.S. style
Conservation Reserve Program, where cultivatedslane retired and largely idled under
perennial cover. Such an option is not expectedemear future.

MIPC also recognizes that land purchases and idiirsgid lands by conservation agencies and
organizations can raise concerns in agriculturadroanities. This distinct possibility is an
important consideration in the extent to which #gsvity is delivered in MIP target landscapes.

Wetland Restoration: The MIP five-year objective for restoration is apygmately 7% of the
25-year plan objective.

MIPC scaled back its wetland restoration objectivthis five-year period because this is a
relatively new delivery option and efforts by deliy partners have, to date, resulted in modest
numbers of restored wetlands.

To meet its wetland restoration objective, MIP d&ly partners must determine the incentive
levels and delivery approaches that resonate ugttifcant numbers of landowners. MIPC also
recognizes that wetland restoration delivery masekerate in subsequent five-year plan
windows, a fact that places even greater importanciénding effective delivery approaches in
this five-year plan period. Assuming delivery oppaities increase, additional NAWMP funds
will be required. Given the link between availalyilof wetlands and the ability of waterfowl to
settle and nest in a given landscape, a wetlartdreg®n shortfall will directly impact the
productive capacity of target landscapes.

Waterfowl Nesting Tunnels The MIP five-year objective for waterfowl nestihgnels is
approximately 35% of the 25-year plan objective.

The objective for nesting tunnels has been estadalisrom current delivery rates in target
landscapes in Manitoba. Under current funding stesathis objective can be reasonably
expected to be achieved.

Wetland Habitat Retention: The MIP five-year objective for wetland retentiisn
approximately 4% of the 25-year plan objective.

The MIP goal of no net loss of wetlands essentiadiyislates into retention of all existing
wetlands, which is estimated to be 575,000 acré4lihTarget Landscapes. The five-year
retention objective is based existing NAWMP progrfamding levels for this activity and
securement through conservation agreements andlotigeterm securement mechanisms.
These securement activities will be focused on datgndscapes.
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This objective may send signals that should beallsgh. Firstly, it may imply that retention of
all existing wetlands can — or should — be baseditt securement. MIPC recognizes the
importance of ongoing securement programs for gshigh value habitats but, realistically,
the no net loss goal must be achieved largely tilv@upolicy framework that provides 1)
effective protection for the existing wetland basel 2) a system of incentives for landowners
who retain wetland habitat. It is not feasible lAWMP partners — financially or socio-
politically — to pursue a total-securement agermaakisting wetland habitats.

To conclude, while MIP retention objectives are sugad against the total estimated acreage of
existing wetlands, it should not be construed ameaking for direct securement of all existing
wetlands.

Wetland Retention Assumptions in MIP: A key assumption of the MIP is that wetland
loss will end by 2011. MIPC recognizes the immetrtsalenges that must be overcome to
achieve this result. Wetland loss continues toidpgifecant in today’s agricultural landscape
and pressures for additional drainage will incraasebullish agricultural market for grains
and oilseeds. Further, broad-based incentive pnogjta support wetland retention are not
available.

MIPC recognizes that this assumption will likelyt ve met by 2011. The result of ongoing
wetland loss is a continued erosion of the carrgiayacity of the landscape for waterfowl.
Ultimately, wetland loss is the most important hatbdriver affecting waterfowl populations.
Given these factors, MIPC recognizes the pressaegl ior, and the high priority that must
be placed on, achieving public policies and progréimat lead to effective wetland retention.
The response to these challenges should be eveegamphasis on finding effective policy
solutions to overcome current rates of wetland.loss

Upland Habitat Retention: The MIP five-year objective for native and naturatl upland
habitat retention is less than 1% of the 25-yean plbjective.

The MIP objective for upland habitat is scaled ttland retention objectives: MIPC assumed
that, ideally, at least two associated upland babitres should be secured in association with
each wetland acre secured to support wetland ecaldgnctions. As with the wetland

retention objective, the five-year objective fotarnd habitat retention was based on projections
of current program activities that are securinqaaglhabitat. Securement will be achieved
through conservation agreements, land purchas@@iyéar cooperative agreements delivered
in association with agricultural extension initiess.

As with wetland retention, the 25-year plan obpeghould not be viewed as a target to be
achieved in any significant measure through disecurement tools. Effectively public policies
and programs that provide incentives for landowh@rsaintain native and naturalized upland
habitats are the key to broad-scale maintenanteeaipland habitat base in Target Landscapes
and the broader NAWMP Program Area.
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XI. PARTNER ROLES IN THE MANITOBA IMPLEMENTATION
PLAN

Achieving Manitoba NAWMP objectives depends ondbavities of a number of
agencies and organizations. While it is not posdibllist the potential contributions of
all partners, the following discussion outlines NMR activity areas and NAWMP
partners’ roles (summarized in Table 6).

A) Breakdown of roles by activity

Planning: All partners have a role in planning and ovensgé@mplementation of the
NAWMP plan in Manitoba. As the organization respblesfor coordinating NAWMP
implementation in Manitoba, MHHC a lead role in meeing planning processes, while
DUC'’s expertise in development and operation ofvregerfowl Production Model and
other science-based tools provides a biologicatdation to the overall process.

Direct Programs: The three organizations in Manitoba that curseddliver direct
NAWMP activities in Manitoba are DUC, MHHC and NCQrganizations that have
important support roles in the delivery of NAWMRatit programs include DWF,
MBCON and EC.

Extension Programs Agricultural extension programs are a key to @ffey broad-scale
landscape change. MAFRI and AAFC (PFRA) are the favincial and federal
agricultural agencies and have developed infragtras and budgetary capabilities to
deliver extension programming across Agro-ManitdbdC also has a developed an
effective extension program targeting waterfowifidly agricultural practices and will
work in partnership with agricultural groups to este extension objectives. Extension
activities that support NAWMP objectives are alstivcered by MWS’s Conservation
Districts. MWS and Conservation Districts haveadleole with integrated watershed
planning and management across Agro-Manitoba.

Policy Development Non government organizations have lead roleday ip the
promotion of conservation-friendly policies to govment. As well, given that land use
policies of government departments in the ManithB&VMP partnership have
landscape impacts, policy development and impleatiemt within those agencies will
significantly affect progress towards NAWMP goatsl abjectives. Roles of MIP
partners in policy development have been discuaskuhgth in the Policy section.

Evaluation: Activities occur on many fronts. All agencies delimg direct NAWMP
programs (DUC, MHHC, NCC) have a role in progranfg@@ance monitoring to
ensure efficient delivery. DUC will take a leadlriol biological evaluation of NAWMP
programs. DWF has a long history of directed regeatudies in Manitoba focusing on
waterfowl biology, management and policy impactsafroader level, all NAWMP
partners have a role in ongoing evaluation of tremitbba NAWMP program, with a
view to adapting objectives and delivery elemeatseflect changing landscape
conditions and available science.
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Annual monitoring of breeding waterfowl populatidesa key and has traditionally been
the responsibility of Environment Canada. Regulanitoring of habitat conditions
across NAWMP landscapes, which was most recentigaken by EC, is a crucial
landscape evaluation activity. Manitoba partneidsagain look to EC to continue to
deliver this vital activity.

Communications: All partners have roles in conducting effective coumications to
increase awareness and support for their actiainescommunicate the broader features
and benefits of NAWMP and MIP to audiences withiarioba and beyond.

B) Roles for the Manitoba Implementation Plan Committe
With the development of the MIP, the role of MIP@l wvolve towards oversight of
delivery of MIP. Specific roles include:

Evaluation — program effectiveness and progress towards iNgsdhrough tracking of
all NAWMP programs in Manitoba to assess progresstds MIP objectives
Communication — eg. Roll-up and communication of NAWMP prograsgey
audiences within and beyond Manitoba

Policy discussion and outreach a forum for policy discussions within and beyahne
MIP partners

Direct program planning — Sharing delivery experience and science updetbsa
view to adjusting direct programs as required

Coordination - development of partner positions on issues of commigrest and
directing information to audiences of interest

Table 6. Summary of PHJV partners roles relativerimary activity areas of the
Manitoba PHJV Implementation Plan.

Activity Agency

DUuC NCC MHHC DWF MWS MBCON MAFRI EC AAFC
Planning L S L S S S S S S
Direct Program L L L S S S
Extension L L* L L**
Policy L L S L S S S S S
Evaluation*** L S+ S+ S S S S S
Communication L L L L S S S S S

(L=Lead, S=Support)

* Conservation Districts

**Technology Transfer

*** Directed studies (biological and social) of P¥&ffectiveness
+ especially performance measures for direct progra
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XIl. WESTERN BOREAL FOREST STATUS IN MANITOBA

The NAWMP planning process in the PHJV and its tirent provinces has focused on
waterfowl in the Prairie Parkland Region. It iscatecognized that PHJV is involved in
planning and delivery of NAWMP and related program€anada’s Western Boreal
Forest (WBF). WBF planning is independent of PP&ping but it is linked to broader
NAWMP and PHJV objectives. For that reason, a summobthe WBF and its
objectives for Manitoba is presented below.

The Canadian Western Boreal Forest (WBF) is locateth of the prairie ecozone and
west of the Ontario border to Alaska (Figure 14)e BOO million hectare area is
primarily comprised of conifer forest intersperseth a multitude of wetland systems.
This water dominated region includes marshes, swasimllow open water and
peatlands (bogs and fens), which represent well & of the landscape in many
locations (Environment Canada 1997).

Based on the USFWS Breeding Population and HaBitatey, the WBF (including
Central Alaska) holds approximately 12-14 milliauclis which is about 30% of the total
estimated Breeding Season Population in the toaditisurvey area, of which 57%
(approximately 8 million ducks) reside south of &' parallel. These boreal ducks have
the following provincial distribution: Alberta - 40 (3.2 million), Saskatchewan - 36%
(2.9 million), Manitoba - 20% (1.6 million), and iBsh Columbia - 4% (320,000). In
addition, it is generally believed that this regisreavily used by prairie waterfowl
displaced by drought or for annual feather molttitermore, Blacher and Wells (2005)
indicate more than 1.6 billion birds (landbirdsps#birds, waterbirds, waterfowl
combined) breed in the boreal forest, over 30%eftotal U.S. and Canada population.

In the Traditional Survey Area, over 50% of the tooental breeding season population
of green-winged teal, American wigeon, scaup, septeng-necked ducks and goldeneye
are found in the WBF. The western boreal foresttsofithe 60 parallel supports
between 61-72% of the total breeding season papualastimate of these six species
combined. Although the overall population is geligrstable south of 60; over the last
30 years, nine species appear to be increasinggesheasing and three stable (See
Appendix E).

Once thought to be isolated from development asidlale habitat for waterfowl and

other waterbirds, the WBF is undergoing far-reagldavelopment by the energy sector
(oil and gas, hydroelectricity), forest industrgriaulture expansion, and mining (mineral
and peat extraction). One of the primary concesngss of ecosystem function which

can result in reduced habitat quality and quanfitthough these developments are
taking place across the WBF, by far the greatesttlanthropogenic landscape change is
currently occurring south of 60°. Further, in mdmgations multiple developments are
occurring simultaneously generating concerns abourulative impacts. In addition, the
influence of climate change on wetland systemg sgmificant concern.
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These industrial developments present significanservation challenges because of our
limited knowledge about how associated habitat ggampacts waterfowl populations.

In addition, there is a general lack of basic eg@al information, including on wetlands
and waterfowl, which is required to begin underdiag the linkages between industrial
activity and waterfowl populations. Activities gpgoritized to target the Boreal and
Taiga Plains ecozones where the abundance anibdigin of boreal waterfowl is the
highest in conjunction with high wetland densitytdugh activities do occur outside of
this priority area, each opportunity is assessed project by project basis depending on
the opportunity to strengthen wetland conservation.

Activities are coordinated across the WBF to fik$e knowledge gaps with a focus on
undertaking inventory projects (e.g. wetland, wiatsl, water chemistry), and supporting
other initiatives that will provide a better undersding of boreal ecology and utilizing
this information to aid conservation planning iaiives that will lead to secured wetland
acres. In addition, and on an ongoing basis, inédion is utilized to influence
government and corporate policy reform to enhaneewd conservation within the
boreal landscape.

In Manitoba, work is currently focused on fillingese knowledge gaps through
collaborative inventory and other projects withustty, government, non-government
organizations and universities. The Pasquia Invgrgmject is providing important
baseline information including a comprehensive aretlinventory for over 9 million
acres of the Boreal Plains Ecozone in Manitobaisipadoviding important information
for two key project delivery areas: the Louisiaraific Boreal Conservation Project
(BCP) and the Manitoba Protected Areas InitiatiRAl].

Over the next five years work on the Louisiana faB8ICP is targeting to develop a
watershed-based forestry plan that includes besagement practices with the objective
to protect wetland systems for 850,000 acres irbinek Mountains. Information from
supporting research on hydrology, waterfowl hahitd and the effects of disturbance on
riparian area will be used when developing the BCP.

Specific to the PAI, efforts are currently undervilmyvanitoba to expand the existing
network of protected areas within the boreal fovdsith are free from future industrial
development. Over the next five years the objeatite work through the PAI process to
ensure that wetlands are adequately representbuohwaity newly established protected
areas. The current focus is to expand the protestss network within the
Saskatchewan River Forest Section which includeamrding the Wildlife Management
Area network in the Saskatchewan River Delta.

As the majority of development in the WBF is ocaugron Provincial Crown land,
information generated through these initiatives piibvide valuable guidance to resource
policy, regulation, special designation includinmgtection. Through the Manitoba
Protected Areas Initiative specific boreal wetlaydtems important to waterfowl are
being brought forward for protection designatioml@nthis program.
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Figure 14. Location of Canadian western borealstoaad distribution of inventory
projects.
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XlIl. OTHER BIRD INITIATIVES

While the MIP is focused on establishing objectif@sNAWMP, the PHJV supports all-
bird planning. Planning activities for landbirdsaterbirds and shorebirds in the PHJV
are in progress but are not as advanced as plaanoshgnplementation for NAWMP. As
implementation plans and funding bases are develtgehese other bird groups, joint
delivery of habitat programs of significance touanber of bird initiatives becomes more
realistic.

The Prairie Pothole Region (PPR), which in Manitolzdudes grassland, aspen parkland
and boreal transition zone habitats, supports at gligersity of birds. Tracts of native
prairie and aspen parkland interspersed with a&tyadf wetland complexes, riparian
areas, shrublands and woodlands provide valualbli¢ats for breeding, migrating, and
wintering birds.

Beyond waterfowl species directly targeted by NAWRHRivities, these other birds are
broadly categorized into three groups; landbirtisyebirds and waterbirds. Previous
planning efforts have identified priority shorehiwaterbird and landbird species
(Gratto-Trevor et al. 2001, Beyersbergen et al42@anadian Prairie Partners in Flight
2004, respectively) based on the percentage dfltiml and/or Canadian population
breeding in Prairie Canada, Species at Risk statusperceived population declines or
range contractions.

Currently, 18 landbird, six shorebird, and sevetenard species breeding within the
Prairie Habitat Joint Venture region of Manitobaéd&een identified as priority species
for future conservation efforts (Table 7). Of taéd species, six landbird, one shorebird
and one waterbird species are listed as ‘threatemeendangered’ under the Species at
Risk Act.

A) Populations

Despite a number of recognized survey biases, trehBMmerican Breeding Bird Survey
provides the best available information on disthiir, population size and trends for
many species. Better information is available fmes at risk with small populations,
limited distributions, and regular surveys (e.giRg Plover). Population estimates and
trends for most priority species have been caledlat Bird Conservation Region
planning using Breeding Bird Survey data, the methagy of Rosenberg and Blancher
(2005), and other available data. Population oljesthave been assigned to each
priority species following the methodology of Rietal. (2004), or through Species at
Risk Recovery Strategies.

Currently, results indicate populations of mosbpty species are declining, and many
declines are significant (Table 7). However, thsreonsiderable uncertainty around the
population estimates, trends, and thus objectfeesnost species. The ranges of most
PHJV priority landbirds, shorebirds and waterbirdsude Manitoba and for some,
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Manitoba habitats are especially important to PH#&eding populations. Many species
populations must increase significantly for Manaaibjectives to be reached (Table 7).

B) Habitat

Presently, information on existing landscape-léaditat availability and specific
population requirements is insufficient to predie area of habitat required to meet
shorebird, waterbird and landbird population obyes. However, general habitat
requirements are known for most priority speciesority species will benefit from
conservation efforts that conserve, maintain astbre existing landscapes with healthy
native and tame upland cover, and wetland compléxaisitat niches occupied by
priority species fall along gradients influencedebgombination of local and landscape
parameters such as vegetation structure and weatkmaanence. The requirements of
individual species can also conflict. The interaictof weather and human management
activities can significantly alter parameters dateing habitat suitability among years.
Therefore, implementation of conservation effortsstrconsider both local and landscape
scales to ensure a mosaic of upland and wetlanditcams are available for all species
throughout the typical wet/dry cycle of the PPR.

C) Future Work

Knowledge of the response of some landbirds ancebirds to habitats, landscapes, and
current agricultural and waterfowl management jicast has increased significantly over
the last 15 years (e.g. Davis 2005, McMaster €@05). It is now possible to estimate
the probability of occurrence and density at Iassgatial scales for some priority species
(e.g. Sprague’s Pipit). These species can becomientinediate focus of future efforts to
develop habitat objectives and determine synesgitswaterfowl conservation

activities. That being said, for many other spea@specially the waterbirds (for which
Manitoba wetlands provide significant breeding apaity), which are irruptive,
secretive, or occur at low densities, the develagroéhabitat objectives must be
delayed until improved population-habitat relatioips are established from increased
survey effort. The process of habitat objectiveadepment for all priority species would
benefit from expanded and improved upland and wdtteabitat inventory and
monitoring.
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Table 7. Population estimates, trends and objexfmepriority shorebird, waterbird and

landbird species in Manitoba.

Manitoba

PHJV Population Manitoba population

Species estimate (% of PHJV trend objective
population)
Shorebirds
Upland Sandpiper 14,000 (33) Stable 15,000
Wilson's Phalarope 20,000 (10) Stable 40,000
Willet 7,000 (7) Decreasing 8,000
Marbled Godwit 6,000 (6) Decreasing 9,000
Piping Plover 40 (3) Decreasing 120
American Avocet 400 (<1) Stable 450
Waterbirds
Least Bittern* 100 — 150 (100) Uncertain TBD**
American Bittern 112,328 (27) possible decrease 112,328
Black Tern 100,413 (13) Uncertain 110,450
Horned Grebe 8,262 (2) large decrease 16,500
Franklin’s Gull Unknown (--) Uncertain increase 10%
Western Grebe Unknown (--) Uncertain increase 10%
Yellow Rail Unknown (--) Uncertain increase 10%
Landbirds
Bobolink 165,600 (57) possible decrease 182,000
Black-billed Cuckoo 16,600 (57) large decrease 39,200
Nelson’s Sharp-tailed 41,500 (20) stable/possible 41,500
Sparrow increase
Sharp-tailed Grouse 23,000 (18) possible decrease 5,00Q
LeConte’s Sparrow 303,500 (17) Uncertain 303,500
Grasshopper Sparrow 21,000 (13) possible decrease 1,503
Northern Harrier 1,900 (13) large decrease 2,100
Ferruginous Hawk 100 (6) possible decrease 100
Loggerhead Shrike 10,100 (5) Uncertain TBD**
Chestnut-collared Longspur 58,600 (3) large decrease 88,000
Short-eared Owl 140 (5) Uncertain 210
Sprague’s Pipit 12,500 (2) large decrease TBD**
Baird’s Sparrow 6,400 (1) Uncertain 12,800
Lark Bunting 350 (<1) Uncertain 700
Red-headed Woodpecker* 9,600 (99) possible decrease 14,500
Swainson’s Hawk 870 possible decrease 950
Peregrine Falcon n/a (--) Uncertain --
Prairie Falcon n/a (--) Uncertain -
* Most of the PHJV population is found in Manitob
** To be determined by SAR Recovery Teams
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XIV. CONCLUSION

Because of ongoing wetland loss, the Waterfow! Betdity Model points to a decline

in the productive capacity of the NAWMP Deliveryedr between 1971 and 2001. That
productivity loss (“duck deficit”) is estimated be 4,011 hatched nests annually for four
dabbling duck species and an additional 907 hatalests for American pintail. Land use
change objectives for this five-year component {22012) of the 25 year
implementation plan are designed to make signifipangress to addressing the this
productivity deficit.

Calculations of duck deficits and determinatiorire habitat treatments needed to
overcome them rest on numerous planning assumpfleves of the most important: 1)
recent expansions in perennial upland cover wititicme until 2012 and 2) wetland loss
will be eliminated by then as well. Given curregtiaultural market forces and socio-
political realities, both assumptions are, at tgyveast, optimistic. Should they not be
met, impacts on waterfowl productivity will be sifjoant and negative and NAWMP
habitat objectives will have to be adjusted upwards

The landscape conservation, restoration and enhentdreatments described in the
MIP are part of the mix of program options currgmtélivered under NAWMP. Given
the preeminent impact of wetland loss on waterforeductivity objectives, NAWMP
partners are increasing emphasis on wetland réstor&Vhile habitat restoration
activities are a key to addressing the duck defid@nitoba NAWMP partners also place
high importance on securing existing wetland arsbeisted upland habitats that are
deemed to be of high value to waterfowl.

Achieving NAWMP landscape objectives depends, igdaneasure, on adjustments to
public policies and programs affecting land usetcas in the agricultural landscape.
Wetland policies that promote protection of thelarad habitat base are especially
important, as are public programs that promote esipa of perennial forage cover and
retention of native upland habitats.

Program delivery is focused on landscapes domirtatesnall wetlands that are highly
productive for breeding waterfowl. MIP also recagps the importance of large wetlands
within and beyond the PHJV Delivery Area that angc@l to the life-cycle needs of
waterfowl and other wetland-dependant species aad/MP partners will continue to
promote conservation and enhancement of these asessd when opportunities arise.

An expenditure forecast for the 2007-12 habitaeotiyes shows that in some important
activity areas, only a modest proportion of 25-y@an objectives are expected to be
achieved with current levels financial supportdmect NAWMP programs, partner
activities that contribute to NAWMP objectives .$heality reflects the need to enhance
the NAWMP partnership and to secure additional weses for NAWMP and related
programs. Perhaps more importantly, significangpees will need to be made with
public policies and programs in the PPR that cbate to MIP objectives.
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The PHJV has administrative linkages with NAWMPgraaimming for the Western
Boreal Forest (WBF). The boreal transition and hbferest ecoregions contained within
the WBF have important biological linkages to tHeRp especially for waterfowl and
other bird groups, and it is important for NAWMPr{pers to improve program linkages
between the PPR and the WBF.

The PHJV and NAWMP partners have also committechfiroving coordination and
integration of waterfowl conservation programminigimprograms for shorebirds,
waterbirds and landbirds. While program planning eesources for waterfowl
programming is considerably more advanced thathioother bird groups, NAWMP
partners will continue to explore opportunitiesritegrate waterfowl-based initiatives
with that of other bird groups.

Achieving the NAWMP goal — landscapes capable staning waterfowl populations at
the levels enjoyed in the 1970s — depends on agekithdscape conditions that will result
in a productive capacity equivalent to the 1970sl$&ape. Given the many factors that
will affect land use and landscape conditionss itrucial that NAWMP partners continue
to monitor habitat trends, track program accomptishts and relate these changes back
to waterfowl objectives in MIP. Within this adapivnanagement framework, it is also
important evaluate program effectiveness and tbldical assumptions that underpin
planning efforts. Changes in any of these aredswidessitate adjustments to habitat
objectives and the mix of programs delivered. TremNbba Implementation Plan should
be viewed as a guiding document that will be aégistong with improvements in our
knowledge base.

>>>3<<LL
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Appendix A: Trends in Waterfowl Breeding Population
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Figure 1 Trends in the ten-year running averageguerof the continental population of the
seven most common dabbling duck species foundriregistrata 36-40 of southern Manitoba.
Annual data points represent the average perceheafontinental population over the previous
10 years.
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Figure 2 Trends in the ten-year running averagel @ breeding population estimates for the
seven most common dabbling duck species foundeiPthJV Delivery Area of Manitoba by
Canadian Wildlife Service survey stratum and sunmedrprovincially across strata 36-40.
Annual data points represent the average populastmate over the previous 10 years.
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Figure 3. Trends in the ten-year running averagel@nd breeding population estimates for the
three most common diving duck species found irRH8V Delivery Area of Manitoba by
Canadian Wildlife Service survey stratum and sunmedrprovincially across strata 36-40.
Annual data points represent the average populastimate over the previous 10 years.
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Appendix B: Method Used to Estimate Municipality-Specific Wetlad Loss Rates.

To estimate municipality-specific wetland loss satee began with survey transect specific
wetland area loss rates (% loss from 1985 — 20@B)igeed by Mike Watmough (Environment
Canada pers. comm.; methods in Watmough et al.)20026, 12-mile long survey transects in
southwestern Manitoba. Because these transectotjgtovide complete coverage of our area
of interest, we explored the relationship betweeatidugh’s estimated loss rates and the
municipality-specific sum of drainage licenses/ctaiyis (from MB Water Stewardship Branch)
in those municipalities containing survey transe@sainage license/complaints were correlated
with wetland loss rates (R 0.50) and hence we used this relationship imest municipality-
specific wetland loss rate for those municipalities containing a survey transect.

Municipalities containing a survey transect werggsed the transect-specific loss rate under the
assumption that that loss rate reflected the mpaiity as a whole. Seven municipalities were
outside the drainage license/complaint databaséhese estimates were generated in Arcview
by interpolating (spline) wetland loss among surirapsects and summarizing the resulting
surface to the municipality level. Resulting lessimates were reviewed by Ducks Unlimited
Canada and Manitoba Habitat Heritage staff to enkss estimates seemed reasonable given
expert opinion.
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Appendix C: Predicting Long-term Average Waterfowl and Pintail Pair Density in the
PPR of Canada

The following provides a brief description of thevélopment of Ducks Unlimited Canada’s
(DUC) Predicted Waterfowl Breeding Distribution aRphtail Breeding Distribution Maps for
the Prairie Pothole Region of Canada.

Waterfowl Pair Distribution

Data and Modeling Process

CWS/USFWS Waterfowl Survey Transeetse acquired and edited for positional accuracy.
USFWS pilots provided waypoints and hardcopy mapaEd in the editing process. Corrections
were done using a prairie quarter section fabrichvbontains boundaries that are often
followed by transects. Transect segments withmabiguous endpoint were adjusted so that
segments would have a length of 18 miles.

DUC’s Wetland Habitat InventorfHI) statistics by quarter section were extradtech DU'’s
corporate database and formatted for use in ArcViéhis dataset is comprised of Landsat TM
wetland class data for a total of 851,318 quaetions across prairie Canada.

Canada Land Inventory (CLI) — Land Capability Cliéisstion for Waterfowldata
(http://geogratis.cgdi.gc.ca/CLI/frames.hjmias obtained from Statistics Canada / Environment
Canada. Waterfowl Capability Class at the quagetion centroid was appended to all quarter
sections.

Ecoregion number from Canada’s Ecological Framew@kvironment Canada) was appended
to all quarters.

Adjacent HI quarter sections were buffered alonghesaterfowl survey transect resulting in a
subset of approximately 25,000 quarters. Waterfamvey segment numbers were appended to
the buffered quarter sections. This subset oftgumwith appended attributes was used for
model development.

Using the above datasets, waterfowl abundancesmedeled as a function of temporally-
dependent and time-invariant variables such abwatands, deep marsh acres, and CLI.
Waterfowl abundance was defined as the segmenitfispgggregate sum of indicated breeding
pairs (IBPs) of the seven most common dabblingdividg duck species counted during the
USFWS/CWS May Breeding Waterfowl Survey conductedually in prairie Canada. These
are:

Mallard Northern Pintail
Blue-winged Teal Northern Shoveler
Gadwall Canvasback
Redhead

Characteristics of the Data
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Since May waterfowl counts were only availablehat tesolution of a CWS segment and
predictor variables were available at a quartetisedevel, all data were aggregated to a
common spatial scale of 18 mi x 1 mi. Due to pascbf missing data in the DU Habitat
Inventory, values were scaled up to reflect tha afea full CWS segment. Segment-level CLI
values were obtained by computing averages of tlaetgr sections present on the segment.

Numbering of the CWS segments was altered in 18fatum 19 was re-classified as strata 75
and 76. Strata 75 and 76 segments were geogrépliicked to those formerly surveyed in
stratum 19 in order to provide information on higt@air density levels in those areas.

In certain cases, DU Habitat Inventory data wasstijoreable due to timing of weather
phenomena or compromised quality of the image.s@&lsegments were identified by comparing
the total number of ponds counted through the DUitdalnventory and CWS May pond
counts. Segments yielding large discrepancies exzkided from the modeling phase of the
analysis.

The Peace River region was also excluded fromnhéy/ais. Of the 44 segments imaged in the
region, ten were removed due to insufficient datdiscrepant pond counts between the two data
sources. A further 27 were deemed unusable shesetwere segments established by CWS in
1992 and thus there were no long-term data on teshfloctuations in pair counts.

Modeling Process

Candidate variables for inclusion in the predictivedels were:

Total Wetland Count Total Wetland Acres
Deep Marsh Acres Shallow Marsh Acres
Open Water Acres Latitude

Longitude Average CLI
Ecoregion

The DUC HI variables, Small Wetland Count and Sréditland Acres, were not included in the
models given a high level of correlation with Tofdetland Count. Only variables contributing
significantly to the fit of the models were retaine

Aside from the wetland information, location ofegment relative to the others may have played
a role in predicting the segment's waterfowl dgns&patial effects could be large-scale (trends
in counts for increasing latitude / longitude) oradl-scale (dependence in densities of
neighbouring segments). Large-scale effects wesessed by including latitude and longitude
of the segment centroid as a predictive factoherhodels. Small-scale dependence was
addressed by fitting a spatial structure to theac@wnce matrix of the errors, given that the large-
scale variation had been accounted for. Of theouarspatial covariance structures considered,
an anisotropic exponential model yielded the higstThis model is characterized by
exponentially decaying correlations between eroves increasing distances. Rate of decay also
varies with the direction of the distance vectammen the two points. Evidence of spatial
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effects was, to a certain extent, confounded vethpgoral differences due to the multiple years
over which the images were obtained.

A transformation of the response was required deoto stabilize the variance. Using Box-Cox
methods, a cube root transformation of indicatest8ing pairs (IBP) was deemed the optimal
transformation. Acreages of pond classes werersguoat transformed in order to prevent
unrealistic extrapolations when applying the matbss the entire area.

From the full model (all ducks), variables conttibg significantly to the prediction of (square-
root) visually-corrected IBP’s were CLI value, Opéfater Acres, Deep Marsh Acres and Total
Wetland Count. Using these factors, predictive &gna were developed for each
province/ecoregion.

For example, estimated visibility-corrected indezhpairs at the segment scale for the
Saskatchewan Parklands were predicted by the foltpequation:

VVIBP =20.9314- (2.1687xCLI) + (0.0550x J OperWaterAcre$ + (0.3367x \/ DeepMarshAcres +
(0.0073xTotalWetlandCouni)

Adjustment Factors

To reduce the impact of annual variability in watlaconditions, a set of adjustment factors was
estimated. Preliminary analyses had indicatedrtbtonly was the quality of the predictions a
function of yearly habitat conditions, but alsaloé desirability of the segment with respect to
CLIL. Nine adjustment factors were developed réithgcfavorableness of a segment's conditions
relative to long-term trends and quality of the Gdore assigned to the segment.

Applying the Model - Breeding Pair Predictions

ArcView Avenue scripts were developed to apply\thaterfowl Prediction Model, including
adjustments, to the prairie quarter sections. &1d. mile polygon window was centered over
each quarter and attributes were summed and naedaid the total acres found in the
windowed quarters. At least half of the polygom@ow had to contain data, otherwise the
guarter section was tagged as “incomplete”. Thdehwas then applied to the summed and
normalized values, adjustment applied, and regultalue assigned to the quarter section.

A Predicted Breeding Pair Surface was generated the quarter section values with a 400
meter grid cell size. The Inverse Distance Weightunction with O neighbours was chosen for
this surface. The Predicted Breeding Pair surfaa® elassified into increments of 10 and then
converted to a shape file for field use.

To provide some information on annual variabilitypredictions, a coefficient of variation was
calculated for each waterfowl survey segment. Aganmon “Annual Variation in Waterfowl
Breeding Populationinset map was generated from these points to desizethe nature of
temporal variability. Areas with high values inafie quite variable waterfowl usage from year
to year.
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Pintail Breeding Distribution

Rather than build a pintail-specific map using tiethods above, we estimated the distribution
of pintails based their long-term average relagixeportion of the local 7 species BPOP (as
estimated by the Waterfowl Distribution Map). Wid this by calculating this proportion for
each survey segment and creating an inverse destagighted (IDW) surface of proportions in
Arcview (see inset map in figure below). This layeas then applied to the Waterfowl
Distribution Map (i.e., multiplied against the eséited 7 species density in Arcview) and the
resulting product provides an estimate of Pintaddgling Pair Distribution.

Using the Maps

These maps were designed to assist resource manageaking broad-based decisions as to
potential of a region for attracting waterfowl.n&¢ waterfowl survey counts were only available
at the segment-level (18 mi?) interpretation of tbsgults should be made at a similar scale. As
well, these maps exist as digital data allowingaotton of estimated long-term average
breeding population in GIS for any defined area.
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Figure 4. The Waterfowl Breeding Distribution May prairie Canada
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Appendix D: Marshes of Great Significance

Waterfowl Other Bird
Name Value* Value* Threat* Total**
Plum Marsh 5 5 4 14
Hunter - Maple 5 5 4 14
Big Grass Marsh 5 5 3 13
Alexander - Griswold 5 5 3 13
Whitewater Lake 5 5 2 12
Marshy Point 4 4 4 12
Lake Francis 4 5 3 12
Netley — Libau 4 4 4 12
Shoal Lakes (Interlake) 4 4 4 12
Glenboro Marsh 4 5 3 12
Delta Marsh 3 5 4 12
Oak Hammock 5 5 1 11
Lidcliff Marshes 5 3 3 11
Saskeram Marshes 5 4 2 11
Summerberry Marshes 5 4 2 11
Tom Lamb WMA 5 4 2 11
Dog Lake (Interlake) 4 5 2 11
Big Point (Lk. Man.) 4 5 2 11
Sagemace Bay (Lk. Wpgosis.) 4 5 2 11
Long Island Bay (Lk. Wpgosis.) 5 4 1 10
Reader - Root Lakes 5 4 1 10
Proven Lake 4 4 2 10
Hecla Island Marshes 4 10
Kaleida - Snowflake Marshes 4 10
Bluewing Country (NW Riding
Mtn.) 4 4 2 10
Pinemuta - Lake St. Martin 3 3 4 10
Lizard Lake 3 5 2 10
Douglas Marsh 3 5 2 10
Central Interlake Marshes 3 4 3 10
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Dennis Lake 3 3 4 10
Bone Lake 4 1 9
Swan/Grassy Lakes/Floral WMA 4 4 1 9
Lorne/Louise Lakes 3 3 1 7
Pelican Lake 3 3 1 7
Rock Lake 3 3 1 7
Peonan Point 4 4 1 9
Kawinaw Lake (N. of Waterhen) 4 4 1 9
Chitek Lake (N. of Waterhen) 4 4 1 9
Oak Lake Marsh (SW. MB) 4 4 1 9
Turtle River 3 4 2 9
Reykjavik Marshes (Lk. Man.) 3 4 2 9
Chain Lakes (SW. Man.) 4 3 1 8
Waterhen Lake 4 3 1 8
Saint Lakes (N. Interlake) 4 3 1 8
Beaver Dam Lake (Westlake) 3 3 2 8
Portia Marshes (Westlake) 3 3 2 8
Dauphin Lake Marshes 3 3 2 8
Lonely Lake (Westlake) 3 3 2 8
Pelican Lake (Swan River Valley) 3 4 1 8
Swan Lake (Swan River Valley) 3 4 1 8
Rat River Swamp 2 5 1 8
Grants Lake 4 2 1
Riverton/Washow Bay Marshes 3 3 7
Spence Lake (Westlake) 3 3 7
Moosehorn Lakes (Interlake) 3 3 7

*Rated on a 1 — 5 scale, with 5 being highest inedatalue (waterfowl and other birds) or
highest degree of threat (based on actual changise or perceived threats in the future).
**Sum of all rating scores
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Figure 6. Map of marshes of great significance (I8pG
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Appendix E: Waterfowl Trends in the Western Boreal Forest
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Figure 7. Duck trends from 1970-2003 for the Tradial Survey Area. Data Source: USFWS.
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Figure 8. Mean decadal breeding season populasiimates for nine species showing an
increasing trend in Boreal strata located soutthefsd" parallel (i.e., in British Columbia,
Alberta, Saskatchewan and Manitoba combined). Batace: USFWS.
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Mean Decadal BPOP estimates for 6 species
showing a decreasing trend south of 60
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Figure 9. Mean decadal breeding season populasiimates for six species showing an
decreasing trend in Boreal strata located southe8@" parallel (i.e., in British Columbia,
Alberta, Saskatchewan and Manitoba combined). N&taling issues prevent the scoter
decline from being noticeable in the figure; howetee estimated population in Boreal Strata
south of 60 has dropped from about 150,000 in h&t® 100,000 in the 2000's. Data Source:
USFWS.
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Figure 10. Mean decadal breeding season populestimates for three species showing a stable
trend in Boreal strata located south of th& parallel (i.e., in British Columbia, Alberta,
Saskatchewan and Manitoba combined). Data SOulSEW.S.
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Appendix F: Assumptions in the PHJV Adaptive Management Cycle

1. Planning Assumptions

The planning process used in the development ofiftial Implementation Plans is dependent
on several models that incorporate the best infaama@urrently available regarding landscape
and wetland influences on waterfowl productive catyaat landscape scales. Implicit in the use
of any model and modeling process are key assungp#ibout the biological/ecological system
and the interaction of component parts. Thesengssons are necessary and clearly stating
them provides a basis for future testing and refievet of the models and updating management
plans under an adaptive management framework.

Key assumptions behind current Implementation Pilacisde:

1) That land uses reflected in the 1971 and 2001 Afjural Census years were
reasonably accurate.

2) That the amounts of wetland and upland habitatsetkigted in the early 1970’s were
sufficient to support continental waterfowl popudas at NAWMP goals with the
average water conditions of the 1970’s and thatrm@ig hatched nest levels to
1970’s levels will achieve NAWMP population goals.

3) That wetland loss rates measured by Watmough bath@®s and 1999 have
remained constant within municipalities over thaque1971-2001.

4) That landscape influences on reproductive succass lemained constant over the
1970 to the current time span.

5) That temporal dynamics (annual variation) is aegnal part of the prairie system and
influence reproductive effort and success. We assilnat our models have
adequately captured the ‘average’ values for hab@iection and reproductive
parameters through the wet-dry cycle.

6) That diving ducks (primarily redheads and canvas®awill benefit from wetland
retention and restoration efforts.

7) Wetland loss will continue until 2011 after whickl® will have succeeded in
arresting the decline.

8) The current upward trend in grassland will contittweugh 2011 and then be
maintained.

2. Operational Assumptions

Evaluating and adaptively improving habitat progsamresponse to new information have been
hallmarks of the PHJV. The latest round of planmigiiects continued adaptation with program
shifts towards increased focus on wetland resturand an increase focus on policy initiatives
to conserve and restore natural capital. In acowrd with these modifications come new needs
for evaluation and tests of assumptions. Theatlg list, while not complete, contains some
uncertainties that should receive consideratiomdéselopment in an adaptive management
framework.
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Planning tools.

Scope: Implementation plans rely on spatially explicibdels that relate landscape
conditions to waterfowl reproduction. The currgnplementation plans were constructed
using a second-generation of planning tools. Pati@mestimates and modeled relationships
need to be evaluated and refined with additiontd.da

Assumptions:

The Cowardin et al. (1995) wetland-duck models fidanth Dakota apply to the
prairies and parklands of Canada.

Surrounding landscape composition has minimal @rfee on the use of various
wetland types by ducks

Parameter estimates for nest success and nestektgion currently in the WPM and
PPM accurately capture the interaction betweensieaqok attributes and duck
nesting.

Cost efficiencies of delivery options (direct, extesion, policy)

Scope: Evaluations have revealed that meeting our olesthrough direct programs will
be both difficult and expensive. Therefore, newlementation plans rely increasingly on
extension and policy initiatives.

Assumptions:

PHJV influence through extension and policy-makars accomplish desired
landscape change more cost-effectively than dpeagrams.

Effects of wetland loss/restoration

Scope: Continued wetland loss has been identified asitigde greatest factor affecting
waterfowl productivity since the inception of NAWMFAccordingly, increased focus has
been placed on conserving and restoring wetlane®. iNformation about the temporal
dynamics of pair settling would improve managendadisions. Density dependence is
likely most intense during periods of drought. @ensely, density dependence may be least
intense when the prairies are coming out of droagkitponds are plentiful while populations
of birds are low.

Assumptions:

Density dependence as mediated through behavjpaalregy mechanisms limits the
breeding population (carrying capacity) within ®dJV area (i.e., all the ponds are
essentially ‘full’).

Restoring wetlands results in ‘new’ breeding paing not simply a redistribution of
birds.

Increasing the carrying capacity in prairie Canadaeases the productive capacity
of the population (i.e., reduces overflight intedgroductive habitat).
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Relationship between reproductive success and penaial cover

Scope: Naturally occurring perennial vegetation has beegely replaced by cereal grain
agriculture in much of the PHJV focus area. Mah)¥ programs are designed to retain or
restore perennial vegetation to improve nest satvividence from the PHJV Assessment
study confirmed that population dynamics of makaade responsive to nesting success—
especially where nesting success rates are typicall. However, where nesting success
rates typically appear higher (e.g. prairie bionp@pulations may be equally sensitive to
variation in other vital rates. Evidence for aifigs relationship between nesting success
and amounts of perennial covers is growing, thdothof ‘scatter’ remains. Ongoing
efforts through the SpATSs study to account for ethporal variability and variation in
cover height and density should help clarify tHatrenship. Finally, models embedded
within current planning tools use a linear relasioip between perennial cover and nesting
success. Non-linearities would have substantiglications for targeting; therefore, the
assumption of linearity should continue to be eatdd with the addition of new data.

Assumptions:

Population dynamics of prairie-nesting ducks arstmesponsive to changes in
nesting success

Nesting success is related to the cumulative ansaafrpperennial grassland types in
the landscape

Current models suggest this effect is approximeBdiynes stronger in the prairies
than in the parklands.

Land-use change

Scope: Recent analyses reveal that since 1986, perecwval has increased throughout
much of the PHJV area. The WPM predicts that ngstuccess has increased with the
increase in perennial cover. Current planning &fproject this increase to continue through
2011. Much of the increase, though, has beemie farages (Pasture and Hay) while native
prairie has continued to be lost. Continued Iddsabitats (primarily wetlands and native
prairie/parkland habitats) is a significant threaPHJV goals. However, given limited
resources, an efficient retention strategy requhiesability to predict where loses are likely
to occur. Efficient monitoring and a mechanistidarstanding of the drivers of habitat loss
will ultimately allow the best predictions for tating retention efforts.

Assumptions:
Increased hayland does not increase female megrtalit

Waterfowl production at a landscape scale is maftegnced by the proportion of
‘Grazed” versus ‘Idle’ grassland than the degretnoing of use (currently being
investigated by the DUC SpATS study).

For waterfowl, native prairie (grazed or idle) s more productive than seeded
(restored) grassland (grazed or idle).
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Tools being developed by PHJV partners will impréwve ability to identify habitat
parcels (wetland and native prairie) at risk oklos

Fall cereals

Scope: Fall cereals have shown excellent promise foviging safe, attractive nesting
habitat in agriculturally dominated landscapes. chMaof the evaluations of fall cereals have
occurred in the prairie biome, however. Implemgoteplans call for increases in winter
wheat in both prairie and parkland ecoregions.

Assumptions:

Fall cereals (especially winter wheat) will be darly attractive to nesting ducks in
the parklands as they are in the prairies, andhawMe similar nesting success rates.

EGS on PHJV projects

Scope: Interest in ecological goods and services hawgia recent years, both for PHIV
projects and for natural habitats generally. PKHAvuld endeavor to better quantify the
provision of EGS from habitats upon which waterfoelly including other types of plant and
animal diversity, habitat for pollinators, both somptive and non consumptive recreational
opportunities, water storage, groundwater rechangeroved water quality, carbon
sequestration. Additionally, more work is neededuantify societal demand, and therefore
true market value, for these goods and services.

Assumptions:

PHJV habitat programs provide EGS for which ‘maskatready exist or for which
they could be developed.

Species of concern

Scope:Within the PHJV area several species are belogetgropulation levels. The current
Pintail Study is providing much new information abgintail nesting, but more information
is required about environmental correlates of otftai rates. American wigeon provide a
perplexing problem. Populations on the prairiesvaell below long-term averages (74%
below LTA in Manitoba in 2006), yet are well abaweir LTA’s in Alaska (+61% in 2006).
This dramatic redistribution is cause for concenntie PHJV. Little research has been
conducted on factors affecting population dynamicaigeon, though initial indication may
suggest that reproductive success on the pram@<anadian boreal forest may be
responsible. A retrospective analysis of landscapeelates of population change should be
a first step, likely to be followed by a study atfors affecting their reproductive ecology.

Assumptions:

For pintails, nest survival is limited due to thesection of cropland stubble for
nesting and subsequent nest destruction by agrralilihachinery and nest predation.
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Habitat programs will improve nest survival forigrsficant portion of the nesting
population to restore populations to the NAWMP goal

Biofuels

ScopeBiofuels have the potential to rapidly alter tleemomics of agriculture throughout
the prairies. A rapid transformation is alreadgemvay in the U.S. prairies with some spill-
over effects evident in Canada. If the growthiofieels is driven mostly through grain-
based ethanol or biodiesel, with the exception ioter wheat, impact on duck populations
could be substantial and negative. If cellulosi@aol production gains the competitive
advantage, the effects on waterfowl and other vi@dlould be quite positive. This dynamic
warrants close attention by the PHJV

Assumptions:

Biofuels will be a significant driver of land usedisions in prairie Canada in the near
future

Climate change

Scope: Evidence of warming climates is growing dailyhefmost recent Global Circulation
Models predict continued warming over the PPR wpikdictions for precipitation range
form slight decreases to slight increases. Coatinuarming likely will result in greater
rates of evapotranspiration and reduced soil m@s#mong other effects, this likely will
reduce the numbers of wetlands holding water ia\@rage year. Substantial uncertainty
remains about inter-annual variability of wetlarmhditions. Drought may be more frequent
and more prolonged. Conversely, climate change anagurage conversion of annual
cropping to forage production. Concurrent changdabe hydrology and ecology of the
boreal forest are likely, with the thawing of pefroat likely resulting in wetland drying in
some regions, and floral and faunal distributicstenges most likely. Increased monitoring
and application of global circulation models shoulidrm the regional prioritization of
PHJV target areas as data become more available.

Assumptions:
Climate change impacts will most likely affect veettl availability and hence
waterfowl carrying capacity in prairie Canada igy&t, unpredictable ways.
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