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Executive Summary

The Rainwater Basin Joint Ventypartnership (RWBJV) was formed in 1992. The initial focus
of the RWBJV was the Rainwater Baswetlandcomplex (RWB). This complex contains a high
density of playa wetlands and is the focal point of spring migration for wateridgiv Central
Flyway. Thus conservation actions during thmgtial years were focused on protecting,
restoring, and enhancing wetlandssupport migrating waterfowlThe RVBJV Management
Board embraced thE999North American Bird Conservation Initiatiandexpaneédthe

pat n e r gdograpliiand conservatiofocus Theexpanded R/BJV Administrative Area
includedthe portionsf Bird Conservation Regi®ill (Prairie Pothole Region) and 19 (Central
Mixed-grass Prairieghat lie withn Nebraska.

To help guidevaterfowlcorservationthe RWBJVhas developed benchmarks for the breeding
and nonrbreeding (migration) phases of the annualdifele. The RVBJV developed a
bioenergetis modelfor the norbreeding periodhatincorporats the foraging needsf

waterfowl using thédRWB during spring migration. This model incorporates spespesific use
estimates, residency timieasalmetabolic ratg and forage selectidio estimate théoraging
resources needed by waterfowl during this period.

Based oran energeticapproachthe RWBJV hasestimatedhat theRWB will need tgprovide
4.4 billion kcals ofwetlandderivedforagingresources It is estimated that this will require
approximately62,500acres ofunctioningwetlandhabitat Four strategiesveredevelopedo
make tkesegoalsattainablewithin theRWB. Goals andtsategies were outlined f@ublic
lands, private lands enrolled in lotgym conservation programs, private lands in steorh
conservation agreemengnd norprogram wetland acres.

The public lands stragyhas a goal tacqure 7,990additionalwetlands acres. Acquisition will
bevoluntary andocused orfir 0 u n d, orthé wivatelyowned portion®f wetlandscurrently

in split (public and private) ownershi@t goal, public lands will provideapproximatelyb5% of
the foraging resourceg-or theprivate landsn long-termconservation prograsnthe goals to
enroll an additional 9,20@etland acresver the next 20 yearsAt goal these longerm
conservatiorprogramlandswill provide 25% ofthe foraging resources needed by spring
migrating waterfowl. The shorterm conservation progragoaloutlines enrollings,250 acres
under revolving 16/ear agreemenendwould provide 10% of the foraging resourcdsnally,
the nonprogram lands wiltontribute approximately 10% of foraging resources. In addition to
acreage goals, watershadd vegetatiosompositionbenchmarksverealso outlined.When

these strategies are implementide RWB should be able tprovide sufficient habitat to support
waterfowlduringspring migration

The RWBJV Administrative Area supports several hundred thousand breeding waterfowl,
pri mari |y Samdhild.eTihe parsrdrsaaéecontinuingriiate andconduct resealc

and monitoringprojects to understanghatspecificareas within this expansive landscape are
most important to breeding waterfowl. Initial focus will be on those regions with a high density
of wetlands in this grassland systefuture implementation M focus on conservation projects
that providepreferrechabitat for breeding waterfowl and are economically viaipie

compatible withcattleproduction, the major agriculture practice in Sandhills.

Research and monitoriragtivities will help the RWBJV refine conservation benchmarkie



primary focusn theRWB will be onmonitoringtheimpacts of management to promote desired
vegetation communitiegvaluating thdoraging resources availabi®m different vegetation
communities under different management and ownership, and developing a survey protocol to
refine waterfowl usestimates.In the Sandhills, the RWBJV wilinitiate or assist in the
developnent ofsuiveysor research projectbat can be used teterminesettling patterns of
breedingwaterfowland determine limiting factors of waterfowl recruitmemtese assessmest

will assisthe RWBJVin understanihg which landscapes (wetlands and grasslandsjher

most important for breeding waterfoashdwill help guide future conservation activities



Introduction

Introduction

Thedevelopment ofhis waterfowl habitat conservatigeianfor the Rainwater Basin Joint
VenturepartnershighereinafterRWBJV) was completedo complementhe actions taken at the
national and international leveThe North American Waterfowl Management P(ERAWMP]
U.S. Fish and Wildlife Service and Canadian Wildlife Serli®86 was drafted imesponse to
the decline in contineat breeding duck population8etween 1970 and 1985, the average
annual population dropped for almost all speciBisree species showing theost significant
declines weréorthern Pintai(>50%),Mallard (37%) andBlue-winged Teal29%).

NAWMP became th framework to guide conservation of waterfowl habitats across North
America It promoted a changa conservation actions through the establishmejuiof
ventures The jointventureswverecollaborative partnershgof nongovernmental organizations,
public agencies and individualBheinitial role of joint venturesvasto guidewaterfowl
conservationn areas of prominent waterfowl habitadver time, joint ventures have expanded
their focus to promote conservation of avian species described in the four national bird
conservation initiatives, although waterfowl remain a prioritynfastjoint ventures

Since 1986NAWMP has been revised provide better population targeisentify priority
landscapes, antdescribeoverarching habitatequirementso supportwaterfowl populations at
target levels Within Nebraska, three areas of major concern were identified in the most recent
update tdtNAWMP: the Rainwater Basin Wetland Complex (RWBgntral Platte River,rad
Sandhills (NAWMP 2012) The Central Platte River was added as a priority area as part of this
recent revision.

NAWMP encourage joint venturego develop waterfowl plans thavhen implementedvould
supporttheir portion of the national population objectiv8sis waterfowl plan was completed

to complement actions taken at the national and international level and to provide direction,
guidanceandstrategiess tohow the RWBJV would contribute to meeting national population
objectives.

In 1992 the RWBJV was formedlts initial focuswason waterfow! habitat within th&WB. In
2001,in response ta national call for joint ventures to extend conservation wordltepecies
of birds,theRWBJV partnershifpegan to take steps ¢éxpand its administrative bouaiy and
mission to inalide the portions dBird Conservation Regions 11 andth@t lie within Nebraska

Although the administrate boundary has expanded, the name of WBBRV remains the same
The need to retain the name outweighs the confusion it may pose to those unfamiliar with the
organization or the geogphy of NebraskaWithin this documentiRWBJVo is used to

reference the partnershifiRWBJV Administrative Areadescribsthe geographic area
administered by the partnersi{ipigure 1) andthe 2Xcounty area that was the impetus for the
creation of the RWBJV is designatasthe iRWBO (Figure 1). Everyattempt will be made to
make it clear to the reader which form is being addressed.



The RWBJV Administrative Area

The RWBJV Administrative Area

Approximately 90% of th&@WBJV Administrative Areas inBird Conservation Regionol
(BCR19), theCentral MixedgrassPrairies Regionwhile 10% is irBCR 11, thePrairie Pothole
Region (North American Bird Conservation Initiative 1999)hearea oBCR 11that is
administered by the RWBJV is at the southern edge of the Prairie Pothole Regioare@hés

no true prairie pothole wetlandsnd the landscape is dominateddoyd uses and habitats
characteristic of BCR 19. In Nebraska, BCR 11 is dominated bycrogvagriculturewhile the
wetlands and grasslands generally are confined to the drainages of the Missouri and Niobrara
rivers(Bishop et al. 209, Bishop et al. 201)1 To define the RWBJV Administrative Areall of
BCRs 11 and 1th Nebraskaverethereforecombined into a singlenit.

The RWBJV Administrative Area is part of the Great Plamgegiorknown for itswide

variations in temperature anprecipitation West of the 108 meridian evapaation and

transpiration exceed precipitation, commonly dryipgwetlands even in wetter years.

Precipitation occursporadically, which results in variable amounts of water in wettystems.

In some years, precipitation and snow melt may come earlpaablundant enough to fill most
palustrine wetlands and sustain flows in riverine wetlands. In other years, the greatest
precipitation occurs as a result of summer thunderstofihis temporal variation of

precipitation alters the phenology, species composition, and structure of the wetland vegetation
communities.

A wide variety of human alterations that impact the palustrine and riverine wetlands are found in
the RWBJV Administrative Area. Modifications include water concentrgtits; land leveling,
culturallyaccelerated sedimentation, road ditches, draindglked, invasive species, stream
channelization and degradation, dams, diversions, water withdrawals, and other watershed
modifications. These modifications directly impact wetland numbers, size, and function
(LaGrange 2005; LaGrange et al. 2011).

Grassands dominated by mixegtass, tallgrass, and sandhill prairie communitieseoccupied

a majority of the RWBJV Administrative Area. Outside of the Sandiény of these

grasslands have been converted to-cowp agriculture. The grasslands that rentadayare
generally associated with the regi-aapdbs river.
agriculture due to the potential for wind and/or water erosion. The remaining grasslands are

often integrated into agricultural operations for graongaying, which, depending on timing

and intensity, can significantly impact the habitat values these lands provide to wildlife.

Woodlands are generally confined to the drainages of the major river systems found in the

RWBJV Administrative Area. Along thLoup, Missouri, Platteand Republican riveyshe

woodlands are generally composed of deciduous species. Russian olive and eastern red cedar are
the primary invasive species impacting these woodlands. Along the Niobrara River there is a
greater divernsy of species, including both deciduous and coniferous woodlands. Invasion by
eastern red cedar &major threat to these communities as well.

Geographic Focus Areas in the RWBJV Administrative Area

For planning purposes the RWBJV Administratireais divided, based on landscape
characteristics, into eight Geographic Focus Areas (Figur® Dentral Loess Hills, 2) Central
and North Platte River, 3) Missouri River, 4) Northeast Prairies/Elkhorn Rivegibgter
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The RWBJV Administrative Area

Basin6) Republican River/Blel River Drainages and Loess Canyons, 7) Sandhills, and 8)
Verdigrisi Bazile CreekDrainages (Figure 1).

Missourj Rive
SR { &

Republican River/Blue River Drainages and Loess Canyons

Figure 1. Geographic FocusAreas in the RWBJV Administrative Area.

In orderfor states to receive federal funds through the Wildlife ConservatidiRastoration
Program and the State Wildlife Grants Progr@wngress charged each state to develop a State
Wil dlife Act i oplanBtheNebraska NaaulalrLegack&eot §Schneider et al.
2011, which was developed as a statigle plan tadirect and focugsheactions of conservation
partners in Nebraska. To provide geographic fpbigdogically unique landscapes (BigLwere
identified, including 23ocated within the RWBJV Administrative Area. These geographic areas
weredeterminedo have the highest probability of meeting the criteria of representing the
various habitats within the standkeepng common species commonhile not overlooking
pockets of habitathatsupport atisk speciesThe 23 BULsn theRWBJV Administrative Area

are:

Calamus River Elkhorn Confluence  Middle Niobrara Sandstone Prairies
Central Loess Hills Keya Paha North Loup River Snake River
Central Platte River Loess Canyons Panhandle Prairies Southeast Prairies
Cherry County Wetlands Lower Loup River PlatteConfluence VerdigrisBazile

Dismal River Headwaters Lower Niobrara River Rainwater Basin
Elkhorn River Headwaters Middle Loup River Sandhills Alkaline Lakes

The RWBJV AdministrativeArea encompasses approximately 35 million acres and contains
over2.3 million acres ofwetland habitats and over 20 million acres of grassléhalslel).
Wetlands comprise nearly 7% of the RWBJV Administrative Area, while grasslands cover
approximately 60% atfhe landscape (Table 1). Each Geographic Focea gontains variety

of wetland, grassland, and woodland habitats. Over half of the wetlands found within the
RWBJV Administrative Area are located in the Sandhills, with a majority of these acres being
classified as subrrigated wet meadowgpélustrine wetlands)The RWB Geographic Focus

Area contains the highest density of playa wetlands (palustrine wetlands), followed by the
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The RWBJV Administrative Area

Central Loess Hills (Central Table Playa Complex), Northeast Prairies/Elkhorn River (Todd
Valley Wetland Complex), and Republican River/BRiver Drainages and Loess Canyons
(Southwest Playa Wetland Complex). TRepublican River/Blue River Draigas and Loess
Canyons GFAcontains the most humanade wetland features (reservpstck dams, and

irrigation rause pitgTable 1). Outside dhe Sandhills, grasslands are generally confined to the

floodplains of the major river systems or on environmentalysitive lands. The primary
Geographic Focusi&as with significant grasslands are the Central Loess Hills, Northeast
Prairies/Elkhorn Rier, Republican River/Blue River Drainagand Loess CanyonSandhills

and Verdigris Bazile Creek DrainageéTable 1).

Table 1. Wetland and grassland acres and their distribution by Geographic FocuBi&hee €t al.

2011).

Geographic Total Lakes & | Palustrine | Riverine | Lacustrine
Geographic | Focus Area | Wetland | Reservoirs| Wetlands | Wetlands | Wetlands | Grassland
Focus Area (Acres) (Acres) (Acres) (Acres) (Acres) (Acres) (Acres)
Central Loess
Hills 3,598,453 169,185 20,504 12,473| 136,209 0| 2,166,456
Central and
North Platte
River 1,035,879| 107,514 6,597 1,590 99,327 0 160,448
Missouri
River 77,852 40,858 12,309 7,714 20,835 0 6,279
Northeast
Prairies/
Elkhorn River 4,792,660, 339,339 19,676 16,774| 302,889 0| 1,320,359
Rainwater
Basin 3,830,130, 120,852 25,703 44,198 50,950 0 677,965
Republican
River/Blue
River
Drainages and
Loess
Canyons 5,826,800, 226,427 60,937 5,437| 160,054 0| 3,140,230
Sandbhills 13,587,519 1,253,724 25,719 1,120,700 22,331 84,974| 11,535,384
Verdigrisi
Bazile Creek
Drainages 2,004,581 91,833 7,766 4,770 79,297 0| 1,383,183
Total 34,753,873 | 2,349,733 179,212 | 1,213,656 | 871,891 84,974 | 20,390,306
Central Loess Hills

The Central Loess Hill&eographic BcusArea, located in the center of the RWBJV
Administrative Areacontainsrolling to steep loess hills dissected by the valleys of the Loup
rivers Ridge topgtables)are nearly level to gently slopirandcovered with loess soils.

Scattered across these table lands are numerous playa wetlands referred to as the Central Table
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The RWBJV Administrative Area

Playas (LaGrange 2005Based orhydric soil mapping units (polygons) and depressional
wetland points defined in the Soil Survey Geographic Database (SSURGO), as well as the
palustrine wetlands delineated in fdational Wetlands InventorfNWI; Cowardinet al. 1979),

it is estimatedhatthere were oncever 6,300 playas coveringore tharnl8,000 acresBased on
an assessment of aerial photography completed in 2&6k@\er half of the playas (3@
individual wetland footprints) continue to demaas¢ some level of functigsuch apondng
water or growng hydric vegetationBishop et al. 2011). These playa wetlands are generally
smaller than the playas found in tR&VB and are characterized bgasonal and temporary water
regimes.

The steep,®dible side slopesf the Central Loess Hilldrop offinto thebroadfloodplainsof
the Loup rivers. The Centrabkess Hills GFAcontaingthe lower reaches of the Middle Loup,
North Loup, and South Loujivers all of which are sprinded and originatén the Sandhills.
These broad and shallow salpeld riveramaintainrelativelyconstant yearoundstreanflow.
Sandbars and shallow side channels are typical features within and atifjaberdctive river
channels.

Based on a 2011 habitat assessnteetCentral bess Hills GFAcontains pproximatelyl2,500

acres ofpalustrine wetlands, 136,000 acresvaft meadows and othaverine wetlandsand
approximately 2.2 million acres gfassland (Table 1). The playa wetlands falin this GFA
provide imprtantmigration stopover habitat fohe endangered/hoopingCrane(Austin and

Richert 2001)as well as numerous other species of migratory waterbirds (e.g., waterfowl,
shorebirdsandwading birds). The riverine wetlands associated with the Loup nvexsde

breedng habitat for the threatend&tbrthern Great Plains population@ping Ploversand
endangerethterior population of.eastTerrs. The wet meadows and associated grasslands
found in the Central Loess Hills currently support an estimated 875,000 grassland nesting birds
(RWBJV 2013).

Row-crop agricultureand ranching are dominant langes in the Central Loess HillRow-crop
agricdture is generallyconfined to the river valleys and areas of limited topographic relief.
Crops generally include alfalfa, corn, milo, soybeans, and wivdast of the steep, more
erodible slopes remain as native grasslatwsinated by mixedrass praie communities.
Highercommodity pricesand the guaranteed income provided by the Federal Crop Insurance
Program have contributed to tbenvesionof environmentally sensitive grasslands and
wetlands taow-crop agriculture.This conversion has rededthe quantityand distributiorof
grassland, wetland, and waieadow habitatound throughout the Central Loess HillBhe
encroachment of undesirable plant species (i.e., eastern red cedar, Russian olive, smooth brome,
etc.) has occurred on thousandsofes of native habitatssire suppressiors believed to be a
major factor that has contributed to the expansion of invasive species through@RAhis

Central and North Platte River

The Central Platte River is a-9ile segment of the Platte RiK extending from Lexington,
Nebraska to Chapman, Nebraska. Historically, the Platte River was a wide, shallow river with
multiple channels that meandered across an expansive floodplain. Large, scouring floods
regularly set backegetation succession@maintained a diversity of habitats across the
floodplain. Following European settlement, the Platte River was extensively regulated, and the
flood pulses and river flows that once shaped the ecosystem were greatly reduced. As a result,
the areas of aiste floodplain and associated wet meadows were reduced, the river channels
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narrowed and deepened, and extensive riparian fdrestgsnesstablishean islands andlong

river banks.For example, a comparison of average annual discharge levelsay thieNorth

Platte, Nebraska, before198Adafter193Q showsa 70% reduction in river flows (U.S. Fish

and Wildlife Service 1981). At the same monitoring location, the channel width narrowed from
nearly 2,950 ft. to less than 330 ft. between 1870 and.18if@ilarly, the average channel width
near Overton, Nebraska, declined from 4,800 ft. in 1865 to 740 ft. in 1998 (Murphy et al. 2004).
Sidle et al. (1989) reported thé@®% to 80%of the open riverine/sandbhabitatand55% ofwet
meadow habitatad benlost in this reach of the Platte River due to agricultural conversion,
development, and hydrologic changes.

Despite the highly altered nature of this system, the combination of broad, braided river
channels, adjacemtet meadowsand abundant food splpescontinues to attract millions of
wetlanddependeninigratory birds each yeailhe 60,000 acres of palustrine and riverine
wetlands and over 140,000 acres of grassland that atangthe Central Platte River (Table 1)
continue to provide necessapposting, loafing, and foraging habitat for millions of migratory
birds. These habitats are usedtry endangeredhooping CrandUSFWS 1978and
approximate@ 0 % o f t Bamdhilw@ranpapdlasion,and providanigration and
wintering habitat fomillions of waterfow| migration habitat for a myriad of waterbirds, and
nonbreeding habitat for numerous shorebirtisaddition the Central Platte River provides
breedng habitat for the threatenétbrthern Great Plains population®iping Plovess ard the
endangerethterior LeastTern andfor an estimated 160,000 priority grassland nesting birds
(Rainwater Basin Joint Venture 2G#)3

Today the Central Platte RiveYalley is intensly cultivated Based on th2009United States
Department oAgriculture (USDA) Cropland Data Layeover 60%of the historic floodplains
planted to corn, soybeans, or alfali#éSDA 2009) In 2004 due to the diversion of water for
irrigation, much ofthe Platte River was declared oxagpropriated by the Nebraskepartment
of Natural Resourceg®NR). This designation required new groundwater and surface water
depletions to be offsgwith the intenbf managinghe system in a sustainable manner.
Although cropland conversion hawed gravel miningandresicential and commercial
development continue to resuittheloss of riverine and weneadow habitats. Invasive plant
species also continue to degradelrannehabitatsand adjacent weheadows. Primary threats
include eastern readtedar, Kentucky bluegss,Phragmitespurple loosestrifeseed canary grass
andsmooth brome

The North Platte River is one of the two tributaries that form the Platte River. The North Platte
River originates in Colorado and flows through Wyoming before entering Nebrébkkastretch

of the North Platte River within the Central and North Platte RBfeA is located approximately

60 miles upstream from the river stretch designated as the Central Platte River. This stretch of
river has a high density of palustrine and rimerivetland habitaténcluding approximately

36,000 acres of wet meadows and 16,000 acres of grasslands dominated byraszqutairie
species (Bishop et al. 2011).

The wetland and grassland habitats in thisi8l@ stretch of river from Lewellen, Nedska to

North Platte, Nebraska have also been negatively impacted by the extensive regulation of North
Platte River flows since European settlement. It is estidhtiitat 25% of the historic wet

meadows have been converted to+@ap agriculture (LaGrang2005). The altered flow

regimes have resulted in an increase of sehulnb and forested wetlands at the expense of
riverine and emergent wetlands (LaGrange 2005).

6
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Despite the negative impacts of lanske conversion and altered flow regimes, thisctret

river contains a diverse mix of riverine and malikb wetlands within the historic floodplain

and river channel. Approximately 80% of the wetlands are either temporary or seasonal in
nature (LaGrange 2005). This area is extremely importahegoortion ofthe midcontinent
population ofSandhill Crane (approximately 56,000 individuals) that do not stage in the Central
Platte Rivewalley (Krapu et al. 2011).

Althoughthe conversion ofrasslandand wetmeadovs torow-crop agriculture has slowed as a
result of the moratorium on new irrigated acres, these habitats continue to be converted for
gravel mining operations and urban/suburban/commercial development. Wet meadows and
grasslands in the North Platte Riverlgglare also being invaded bgstern recedar, Kentucky
bluegrassPhragmitespurple loosestrifereed canary grasRussian olive, ansmooth brome

Missouri River

The Missouri River @ographid-ocusArea forms the northeast boundary of the RWBJV
Administrative Area.This125mile stretch of riverbetweerPonca, Nebraska and Spencer
Nebraskais thesouthernmost unchannelized portmfrthe Missouri River Becausehis portion
of the river remains whannelizedthe active channel and associated floodplain conteagread
of riverine and palustrine wetlands.

Prior to the 1930s, the Missouri was @énmanagedjatural river that supported a tremendous
number and diversity of fish and wildlife. Thiger occupied a sandy channel diodved

between erodible bankom 1,500 feet to over ormile apartwith braided, sinuous channels
twisting among sheltered backwaters, sloughs, chutes, oxbows, gravel bars, sandbars, mudflats,
snags, alluvial islandsleep pools, marshland, and shaleater areas (U.S. Fish and Wildlife
Service 1980). The character of the Missouri was drastically altered between 1930 and 1970 as
channelization and maistem dams narrowed and deepened the river chamtehssociated
floodplain wetlands disappeared. The six retem dams in the Dakotas, Montana, and

Nebraska have changed water quality, quantity, and timing throughout the Missouri River system
(LaGrange 2005). The controlled release of water fitmupstream dams Baeduced the flood

pulse thatvas a key factor imaintaining the irchannel habitat and adjacent floodplain

wetlands Although thestretch of rivemwithin the GeographidocusAreais not channelizedt

is still negatively impacted by the upstream dams. Reduced sediment loads negatively influence
channel morphologywhile controlled releasesom upstream danreduce scouringndin-

channel habitatnaintenancéLaGrange 2005). Many of the efhannéwetlands historically
associated with this system have been altered to increasgaopvagriculture. Toda¥8,000

acresor 25%of the landscapeareunderrow-crop agriculturgoroduction (USDA 2009).

Based on a 2011 habitat assessment, theoMiisRiver GFAcontains aproximately 28,500
acres of palustrine and riverine wetlapaisd just ove6,000 acres of grassland (Table 1).
Despite the numerous alterations te sfistemthese wetlandstill providevital stopover habitat
for numerousnigratorywaterfowl and shorebirdaswell as breeding habitat for the threaténe
Northern Great Plains population®iping Ploves andthe endangerethterior LeastTern.

The greatest threat to the unchannelized portion d¥fiesouri Rver is riverbed degradan
(LaGrange 2005). Other key threats include residential/agricultural/commercial development,
transportation, water pollution, water development projects, stoeai stabilization, drainage,
and filling (LaGrange 2005). Projects associated with ehtiese threats have both direct and
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indirect impacts that cumulatively impaiver functions by isolating the floodplain from the
river and reducing the natural dynamics. Invasegetatioralsothreatendabitat for migrating
waterfowl, shorebirds, ahother wetlandlependent species. Purple loosestrife Rimégmites
have become established throughout this stretch of the Missourj Rideiding the confluence
of the Niobrara River. Expansion of these species into the backwéterwis and Clark Lake
andthe Niobrara and Missourivers is a threat to native plants and habitat.

Nort heast Prairies/ Elkhorn River

The Northeast Prairiéslkhorn RiverGeographic Focus Arda locatedn the nortleastern

portion of the RWBJV Administtave Area. TheGFA is intensely farmednd has a higher

human population density than other geographic focus areas in the RWBJV Administrative Area
creatinga fragmenedlandscape At one time, the uplands were dominatedgbgsslands with a
diverse assmblage of tallgrass and mixgdass prairie specieS¢hneider et al. 20)1 Some

localized regios in this GFAcontained aigh density of playa wetlandS he playa wetland

complex associated with thi3FA is described as the Todd Valley Playa Wetl@aanplex

(LaGrange 2005).

Today themesic floodplains and steeper drainages associated with the Elkhorn River contain
savannahs, woodlands, and déyp$arested habitats. Remnant tallgrass prairies are scattered
across this region. Thremainingplaya wetlands contain a diverse mix of early successional
wetland vegetation communities.

Despite the intensive rearop and agricultwl/urban/suburban development, thisdgraphic
FocusArea contains significant grassland and wetland ad&pproximately 39,000 acres of
palustrine and riverine wetlands and over 1.3 million acres of grassland occur throughout the
NortheasPrairiegElkhorn River GFA(Table 1). This landscape provides breeding habitat for
numerous grassland nesting birds, while the Elkhaverbrovidesreeding habitat for the
threatend Northern Great Plains population Biping Ploves andthe endangerethterior Least
Tern. The Elkhorn River and Todd Valleyetlands provide secondary habitat for migrating
wetlanddependent species (shorebirds, waterbirds, and waterfowl).

As with most of eastern Nebraska, this region is irgraultivated. Nearhall of the grasslands
have been convertecand many of the embedded playa wetlands drained to promoteropw
agriaulture. Based on the 2009 USDA Cropland Data Layer, 55% of this landscape is cultivated
to corn, soybeans, or alfalfa (USDA 20@shop et al. 201). Nearly 10% of the grassland

cover has been festablished through the Conservation Reserve Program)(GRiRough

many of these acres were not planted exclusively to native species, the acres complement the
native tallgrass remnants scattered throughautetpion. A majority of the CRP contracts are
expiring, and current high commodity pricetusthe safety net provided by the Federal Crop
Insurance Progranare accelerating conversion of these acres back terogvagriculture.

Invasive plant species, sucheastern red cedaKentucky bluegras®hragmitespurple

loosestrife, reed canary graasgd smooth bromgcontinue to degradeet meadows and adjacent
mesic floodplainsn this region. The loss of grasslands in the region temilted in higher

stocking rategand a shift to yealong grazing regimes. The transitions in grazing practices, as
well as fire suppression, are believed to be a major factor contributing to the encroachment of
undesirable plant species (i.e., Kentucky bluegrass, eastern red cedar, and smooth brome, etc.).
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Ralinwater Basin

The RWB encompasses, 150square milesncluding parts of 2tountiesn the suth-central
portion of the RWBJV Administrative Area. Condra (1939) identified this landscape as the
Loess Plains Region of Nebrask@his region has expansive rolling loess pléorsed by deep
deposits of wineblown silt witha high densiy of clay-pan plga wetlands Overland runoff
from intense summer storms and melting winter snowfall fill these playa wetlands.

Analysis of the historisoil surveyq19107 1917), NWI (1980 1982), and SSURGO data

(19617 2004) indicates that playa wetlands weneea prominent feature of this landscape.
Combined, these datasets identified approximately 11,000 individual playa wetlands (204,000
acres) that were historically part of the landscape. It has been estthadtbeére were over

1,000 sempermanent and seasomatlands whichcovered over 70,000 acremnd more than
10,000temporarywetlands thaaccounted for an additional 134,000 acres.

A Nebraska Game and Parks Commission (NGPC) breeding waterfow! Isaipitey

(McMurtrey et al. 1972) used the historic soil surveys as a reference to evaluate the distribution
of remaining wetlands. McMurtrey et al. 92) reported that 82% of the major wetlands had
beenconverted to agriculturegemoving approximatel§3% of thetotal wetlandacres fom the
landscape The fastpaced degradation continyexhd byl98 only 10% of thesurveyed

wetlands remainedThe remaining wetlandgpresentednly 22% of the originasurveyed
acresandvirtually all werehydrologially impaired(Schildmanand Hurt1984). Due to the
extensive wetland loss and continued degradation, RWB wetlandgjiweneaPriority 1

ranking the most imperiled statuis, the Nebraska Wetlands Priority Plan (Gersib 1991).

Land use in the RWB is domated by rowcrop agriculture (70% of the acres), predominantly in

a corn and soybean rotation. Grassland habitats make up approximately 20% of the region,
while 3% of the area is covered by savamavoodlands, and forest communities that are
confined to the steeper drainages associated with the Republican and Blue river systems.
Riverine wetlands associated with these systems comprise about 2% of the landscape. Of the
historic 204,000 RWB wetlanacres, roughly 40,000 acres remain, or about 17% of the historic
distribution. Today, playa wetlands in the RWB make up less than 1% of the total landscape
(Bishop and Vrtiska 2008; Bishop et al. 2011).

Approximately 44,000 acres of palustrine wetlarids000 acres of riverine wetlands, and
678,000 acres of grasslapcesentlyoccur throughouthe RWB Geographic Focugéa (Table

1). Despite the extensive wetland lasss region still hosts one of the greatest wildlife
migration spectacles on eartBuring spring migration the RWB provides roosting, loafing, and
foraging habitat for millions of migratory waterfowl and other wetldegendent specied.he
RWB provides essential staging habitatdarestimate®.6 million waterfowl Appendix A and
nearly 600,000 shorebirdfRWBJV 2013), as well asital stopwer habitat for the endangered
Whooping Crane

Over the years, a variety of wetland rules and laws have helped to significantly reduce active
wetland drainagehowever wetland function acrasthe landscape continues to decline as a result
of intentional human activitysuch asctive drainageandthroughecological processes,
includingnatural anctulturally accelerated sedimentation (LaGrange et al. 20h13ddition,
wetland modificatios, including water concentration/irrigation reuse pits, land leveling,
culturally accelerated sediment, and drainage ditahiesctly impact the wetlands or lintie
amount ofrunoff reaching the wetlands. Furthermore, the combination of sedimentation a
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altered watershed hydrolod¢gads taconditions that promote invasive species. Depending on
the water regime and duration of saturated conditions, primary threats ine&edeanary grass
hybrid cattail (Graceand Harrisorl986, and river bulrushKaul et al. 2006, Rolfsmeiand
Steinaue010)

Republican River/Blue River Drainages and Loess Canyons

TheRepublican River/Blue River Drainages and Loess Canéabifslies along the southern
boundary of th&RWBJV Administrative Area. A limited surface and groundwater supply
differentiates the regiofifom other GFA in the RWBJV Administrative Area. As a result, a
significant proportion of the cropland is cultivated with-thipd farming practicesDespitethe
limited ground and surfacavater resources, significant irrigation development occurred in the
Republican Rivedrainage through 2004. The unsustainafrigationdevelopment ultimately

led the Nebraska DNR to designate RepublicarRiver drainageas an oveappropriated river
basin This designation led to a combinatiorrestrictions on new acres developed for irrigation
and on irrigation water allocation3.he Blue Rivebasirs are defined by the drainage area of the
Big and Little Blue rives. At this timetheBlueriver basins havao limitationson groundwater
developmentbut triggers are in place should further groundwater depletions occur.

In the western portion of this region, there are numerous playa wetlands that are part of the
Souhwest Playa complex (LaGrange 2003 hese freshwater wetlands receive water from
runoff and are small (mostly less than 5es}r temporarily and seasondliyoded wetlands.

Most have no natural outlet for watdn most yearsthese wetlands dnyp early enough in the
growing season to be farme8outhwest Playa wetlands are similar MWB wetlands farther
east, except that the/!B complex receives greater rainfall, and the wetlands there tend to be
larger(LaGrange 2005)

Thetopographyand soilsof this Geographic Focusréavary from steep hills and canyomsth
highly erodible soilsn the westto relatively flat and highly productivelains, rolling hills and
breaks in the easStream flows vary and are dependent on precipitatignasslads are
dominated bynixed-grassprairie communitiesyith tallgrassprairiesoccurring along the
eastern boundaryFire suppressioand yeailong grazing regimes are believed to be major
factors contributing to the establishment of invasive species iy ofahegrassland# this
GFA.

Approximately 5,000 acres of palustrine wetlands, 160,000 acres of riverine wetlands, 61,000
acres of lakes and reservoirs, and 3.1 million acres of grassland occur throughout the Republican
River/Blue River Drainagesnd Loess Canyons GeographacksArea (Table 1).With the

exceptionof Harlan County Reservoir, a 16,000 acre flmoatrol reservoirwater bodies are

typically associated with small watershed impoundments created for flood control, grade
stabilization, and livestockvater These mammade wetland features (reservoirs and stock

ponds) provide migration, and at times wintering, habitat for waterfsulvell as stopover

habitat for numerous species of shorebirds. The graissiarthis GFAprovide breding habitat

for an estimated 1.5 million grassland nesting biRM&/BJV 2013).

Habitat loss from grassland conversion and wetland drainage fesropnagriculture ha
occurred to arying degrees throughout thie@yraphidocusArea. Rowcropagriculture
development has been slower in the Republican River Barsinarily due to a limited
groundwater aquifer and moratoriums on irrigation developmenasive speciesontinue to
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threaten habitat quality of Howetlands and uplands in the Gemghic Focus fea.
Phragmitespurple loosestrifeand reed canary grabaveplayed a role imeducing habitat,
constrictingriver channelvidths,and depleting surface water flows.

Sandhills

The Sandhillarea 19,308squaremile sand dune formatiomtated in nortfcentral Nebraska.
Although located in a senairid climate the Sandhillcontain an abundance of lakes, wetlands,
wetmeadows, and spriFfigd streams scattered across the largest contigyragsstabilized
dunesystemin North America(Schneider et al. 2011)

Between the dune formations are long, gently sloping valleys containing-$pdimgeandering

streams, lakes, wetlands, and wetadows. Groundwater recharge is the prominent

characteristic of the sands, creating a vast aqgthigestores700-800 million acrefeet of

groundwater (Keech and Bentall 1971). This volume represents twice the volume of Lake Erie.
Most of the areads | akes, wetlands, and strea
adjoining dunes About 90 percet of the stream flow (2.4 million acffeet) comes from

groundwater discharge (Bentall 1990). The Niobrara River flows alorgahehilsd nor t her n
border and theNorth Platteand Platteivers flow alongpart ofthe southern bonday. The

CalamusCedar, Dismal, Elkhorn, and Loup rivers originate within the Sandhills.

Approximately 1.1 million acres of palustrine and riverine wetlands, 85,000 acres of lacustrine
wetlands, and over 11.5 million acres of grassland occur throughout the SaB8El{F able

1). The mosaic of wetlands and grasslandsidentified by Bellrose (1980) as the most
significant waterfowl nesting habitat outside of the Prairie Pothole Region. Vrtiska and Powell
(2011) estimatethat275,000 waterfowl annually nest in the Shilld. The larger Sandhills

lakes provide nesting habitat for a majority of High Plains flock of Trumpeter Swas (Grosse

et al. 2012). The wet meadows and grasslands provide vital nesting habitat for an estimated 4
million grassland birds (RWBJV 204&B A significant proportion of the estimated 400,000
breeding shorebirds found in the RWBJV Administrative Area occur in the Sandhills (RWBJV
2013). Nearly all of the nesting waterbirds in the RWBJV Administrative Area occur in the
Sandhills (RWBJ\V2013c).

Wetland loss in the Sandhills has occurred primarily through draining by surface ditches,
beginning as early as 1900 (U.S. Fish and Wildlife Service , 1d6Murtrey et al. 1972
LaGrange 2006 With the introduction of centgmvot irrigationsystems to the Sandhills in the
early 1970s, land leveling/shaping and local wéabte declines resulted in extensive wetland
lossesin some areasWhile quantifiable data are not available for the Sandhills, estimates of
wetland acres drained rangerfrd 5% (McMurtrey et al. 1972) to 46% (&l Fish and Wildlife
Service 986). Sandhills wetlands were giverPaority 1 ranking the most imperiled status,

the Nebraska Wetlands Priority Plalue to very extensive past losg&grsb 1991). Sandhills
wetlands continue toebthreatened by drainagéches, generally creatéd increase hay
acreage.This drainage directly impacts the lakewstlandwhere the project occurs and also
can lead to cumulative wetland lpbsth downstream and upstrezas he channel becomes
entrenched, lowering the water table, and causing lateral drainages that impact adjacent
wetlands. Many smaller wetlands are also threatened by conversion from ranching to irrigated
row-crop agriculture Concentrated, larggcaleirrigation development can result in lotgrm
effects on wetland communities by lowerithg groundwater tableMany of the lands originally
developed for rovcropproduction have been plantbdck to grasslands. This was incentivized
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by the CRP programHowever,CRP acres could be rapidly converted to-+@ap agriculture.

As CRPcontractsexpire there are multiple factors that could influence conversion of these lands
back to rowcrop agriculture. For example, current commodity prices, land vands;ash rent
remain at altime highs, and the Federal Crop Insurance Program provides a source of
guaranteed income for cultivation of these environmentally sensitive lands.

Verdigris -Bazil e Creek Drainages

This landscapdocated in the northern parh of the RWBJV Administrative A is defined by
thewatersheds of Verdigris and Bazde=eks whichoriginatein and flow through Cedar, Knox,
Holt, and Antelope countieemptying into the Niobrara and Missouri rivers in northeast
Nebraska.

Topograghy is variableresulting in a mosaic of cropland, grasslands, and woodlartds.
GeographidrocusAreais located at the transition zone between the tallgrass and-griassl

prairie ecoregionsAs a result, the grasslands contain a diverse assentfléajigyrass and
mixed-grass prairie communitiesLallgrass prairie communities dominate the native grasslands
along the eastern boundary, while species associated with-griasprairie prevail in

grasslads along the western boundawoodlands areanerally confined to the drainages and
bluffs associated with the major riverine systems (Verdigris Creek, Bazile Creek, Missouri River
bluffs and breaRs(Schneider et al. 20).1 These woodlands are dominated by deciduous

species. The dominant cultivdteropsin this region include corn, soybeans, and alfalfa (Bishop
et al. 2009).

Approximately 4800 acres of palustrine wetlands, 79,000 acres of riverine wetlaB@8, aGres
of lakes and reservoirs, and 1.4 million acres of grassland occur throsighdedigris-Bazile
CreekDrainagessFA (Table 1). The CRP program has been utilized #establish grasslands
onformerrow-crop acres with steeper topography and water erosion probleith®ugh many
of these acres were not planted exclusively to native specigs;ébtablished grasslamdres
complement the native tallgrased mixedgrassremnants scattered throughous tegion. It is
estimated that this landscape provides nestaigtat for 600,000 grassland breeding birds
(RWBJV 2013). The Niobrara River providdseeding habitat for the threaternigping Plover
andendangerethterior LeastTern.

A majority of the CRP contracts are expiring, and current high commoditysppicsthe safety
net provided by the Federal Crop Insurance Progaaenaccelerating conversion of these acres
back to rowcrop agriculture.Grassland conversion is also occurring as a result of current farm
economics and farm policyrire suppressioand yeailong grazing regimes are suspected of
creating conditionghat alloweasternmed cedarsKentucky bluegrass, arsinooth broméo

invade grassland<€asterrred cedarsiave also invaded the woodlands and foreste@ated

with the Verdigrisi Bazile Creek Drainages.

Continental Priority Waterfowl Species

The 2004 update of NAWMP assigned a continental priority for each species of waterfowl
based on socioeconomic importance and vulnerability to population dgdiWgMP 2004).
The plan steppedown the priority rating to geographic regiaraledWaterfowl Conservation
Regions (WCR)whichwere modifications of Bird Conservation Regions (NKMP 20094. The
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modifications were made tielineatehose landscapebkat hadsimilar priority waterfowl
gpecies and conservation needs. Conservation needs during breeding-@neleatmg life
cycles were prioritized for each species within each WCR.

About 90% of the RWBJV Administrative Area lies within WCR tile the 10%, located in
the northeast podn of the RWBJV Administrative Aredalls in WCR 11 (Prairie Pothole
Region). This small southern edge of the Prairie Pothole Region has no true prairie pothole
wetlands and is of relatively low importance to breeding waterfowl. For this reason, tlig prior
species identified for WCR lr@&flect thepriority species for the RWBJV Administrative Area
(Table 2).

WCR 19 was recognized by NAWMP as having high conservation needs for five species of
waterfowl during the noibreeding (migration) portion of thdife cycle. Those species are
Mallard, Northern Pintail LessetSnow Goose (Western Central Flyway amild-continent
populations)Greater Whitdronted Goosémid-continent), andCanada Goos@Vestern
Prairie/Great Plainpopulation¥. Other priority pecies within WCR 19 were listed as moderate
or moderately low in priority for nebreeding conservation needs. NAWMP (2004) also
identified WCR 19 as having a high importance and conservation need for the breeding
populations of Canadaeese (Western HAree/Great Plaingopulationy andTrumpeter Swas
(High Plains Flock) (Table 2).

Priority Waterfowl Species for the RWBJV Administrative Area

At a morelocal level, not all priority species listed for WCR 19 are priority species within the
RWBJV Administrative Area. The RWBJV used the Strategic Habitat Conservation (National
Ecological Assessment Team 2006) framework to salsabset of priority speceMallard,

Northern Pintail Greater Whiteronted GoosglesseiSnow Goose, and rumpeter Swan

These five species were selected because of their national prioringeadséheir habitat needs
werelikely to represent the full spectrum of rolémtwetlands in the RWBJV Administrative

Area play during both the ndmeeding (Brennan 2006, Webb 2010a, Pearse et al. 2011a, 2011b)
and breeding seasons (Grosse et al. 2012).

Spring migration brings millions of migratory waterfowl into the RWB, witallard and

Northern Pintaibeing the two most abundant duck specdigsateWhite-frontedGooseand
LesserSnow Goo® are the two most abundant goose species. The energy demand by this large
congregation of birds is significanA sensitivity analysicomplded on the bienergetis model
suggested tha¥lallards andNorthern Pintag would consume @% of foraging resources during
springmigration (Appendix A)
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Table 2. Priority speciesdentifiedby the North American Waterfowl Management Plaat are
found in the Rainwater Basin Joint Venture Administrative Aagatheir conservation priority
within Waterfowl Conservation Region 19 (NAWMP 2004).

Breeding Nonbreeding
Species / Continental Breeding | Conservation | Nonbreeding | Conservation
Population Priority Importance Need Importance Need
Ducks
Mallard High Moderate Low Moderate Moderate High High
Northern Pintail High Moderate Low Moderate Moderate High High

AmericanWigeon

Moderate High

Moderate Low

Moderate Low

Blue-winged Teal

Moderate High

Moderate Low

Moderate Low

Moderate Low

Moderate Low

Canvasback

Moderate High

Moderate Low

Moderate Low

Common Goldeneye

Moderate High

Moderate High

Moderate High

Shortgrass Prairie

Redhead Moderate High Moderate Low Moderate Low

Gadwall Moderate Moderate Low | Moderate Low Moderate Low Moderate Low

Greenwinged Teal Moderate Moderate Low Moderate Low

Northern Shoveler Moderate Moderate Low | Moderate Low Moderate Low Moderate Low

Ring-necked mick Moderate Moderate Low Moderate Low
Geese and Swans

Canada @ose- Moderate Moderate Low Moderate Low

Canada Gose-

High Plains Flock

. Moderate Low Moderate High Moderate
Tallgrass Prairie
Canadasoose- Above
Western Prairie/Greal Obiective High High High High
Plains )
Greater White
fronted GoosgMid- Moderate Low High High
continent
Lesser BowGoose-
Western Central Moderate High High
Flyway
Lesser Snow Gosel Above . .
Mid-continent Objective High High
Rossdave G Apov_e Moderate High Moderate

Objective

Trumpeter Swan Above
Interior Population, Objective High High High High

Birds continuing their northward migration use the broader distributioretdénd complexes
located throughout the RWBJV Administrative Areecluding theCentral Platte RiveiCentral

Table Playas, Missouri River, SandhidsidTodd ValleyWetlands

Trumpeter Swas) reintroduced ito theSandhillsin the 1960§Monnie 1966, haveexpe&ienced
an annual population growth of 4.2% since 1990rtieawand Vrtiska 201)) and he High
Plains Flock continues &xpandts breeding range in the Sandhills. Their affiragypears to be
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toward larger, more permanent wetlands located within wetdantlexegGrosse et al. 2012).
Population Objectives

Non-breeding Waterfow! Population Objectives

Spring waterfowl use within theVRB has beerstimatedrom a combination oflirected
researclprojects angublished reports (BellrosE980, Benning 1987, Gersib et al. 198%jska
and Sullivan 200%earse et al. 20b)l. It has beemstimated thaas much a80% of the mid
continent population dbreater Whitdronted Geese approximately 50% of midontinent
Mallards, and 30% of theontinentalNorthern Pintaibreeding population use tlagea(Gersib
et al. B89) These percentages vary with annual changes in watevettehdconditions.
LesserSnow Goos@umbers are estimated at-Z.®million (Vrtiska and Sullivan 2009
Waterfowl migrations during the fathppear tanvolve farlower numberswith shorter stay
over a more extended migration season

If NAWMP population goalgsire reachedt is estimated that 8.6 million waterfowidll use the
RWB wetlandcomplexand adjacen€entralPlatte Riverduring spring migrationMallard and
Northern ntail numbers wouldeachapproximately 4.2 million and 800,00€espectively The
balance of duck numbevgould primarily consistof Blue-winged Teal Greenwinged Tea)
Northern Shover, American WigeonandGadwall TheMid-continentGreater Whiteronted
Goosepopulationwould be over 500,000it is expected that more th@00,000 Canad&eese
(Great Plans, Western Prairie, and T&kass Prairie populations) and millionsLafsse Snow
Geesea n d RG@esseavil some through as welAppendix A. Estimates of abundance for
waterfowlin the Central Loess Hill$Central Table Playas, Northeast Prairies/Todd Valley
Republican River, and VerdigrBazile/Missouri River landscapes are unavailafleere is
recognition of the interchange between RWB and theCentral Platte River during intense
climatic eventsr periods of extreme drougland this may occur to a lesser extent with these
other landscapes

Breeding Waterfowl Population Objectives

Bellrose (1980)dentified Nebrask@ Sandhills as the highesjuality duck production area south
of the Prairie Pothole regiorAerial surveyshave been conducted to estimate the number of
breeding watdowl in the Sandhills. Based on the detection probabilities derived from these
surveysit is estimated thainder favorable condition275,00(reeding ducks nest the
Sandhills(Vrtiska and Powell 200)1 Speciesomposition is approximately 34%allard, 27%
Blue-winged Teal20% Gadwall 14%Northern Shovelerand6% Northern PintailVrtiska and
Powell 2011).Fall flight estimates for the Great Plains population of Cazekseexceed
10,000 (LaGrange 2005).

The historicbreeding rangef the Trumpeter Swawnce exteneldfrom the Bering Sea, across
Canada to the Atlantic Coast, aintb the midwesernUnited States (Banko 1960Nesting
occurredn the Sandhills but bythe early 190Qdew birdsremained. Only threeccurrencesf
nesing were recordecbetween 1912nd 196(Q Central Flyway Council 1982)Because these
birds historically occurred in the Sandhiésidbecausenuch of the wetland habittterewas
still intact, Trumpeter Swasiwere reintroduced at LaCreek National Wildlife iRgf between
1960 and 1962 (Monnie 1966).

Soon after reintroductio,rumpeter Swasibegan to pioneer new wetland hakitatoughout
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the Sandhills. The High Plaifidock of the Interior Population has experienced 4.2% population
growthannuallysince 1990 (Comeaand Vrtiska 201Q) In 2004, the High Plaindock

surpassed the management goal of 500 individuals during thevimtiel survey(Comead
Kingfisherand Koerner 2005and thepopulation consisted of 524 birdsith 65 nesting pairs

in 2010(Comeau and Vrtiska 2010). This exceedsctiaperativemanagemenplan goalof 500
birds and 50 nesting pairs (Comdgingfisher and Koerner 2005Most of theTrumpeter

Swars usethe Sandhills during both the breeding and-boeeding seasons

Othe landscapes in the RWBJV Administrative Area are limited in numbers of nesting
waterfowl. Nesting is limited within te RWB but in wet yearsome ducksestin the area
(Evans and Wife 1967). Evans and Wolfe (1967) notdide species of ducks nestiigthe

RWB, but dhanges ircrop rotations anthrming practices probably have decreased the amount
of nesting by waterfowl in the region sintteeir study SomeMallards andBlue-winged Teal

may nest iRWBJV Administrative Area, however the number of nesting individuals is
insignificant compared to the proportion of the population nesting in the Prairie Potholes,
Canadian Parklandrctic, and Boreal ForesiThe wooded corridors along the rivensd creks
that bisect thgeographic focus areas of the RWBJV Administrative Areaide nesting

cavities forwWood Ducls and possibljHiooded Merganser

Wetland Habitat

Each of the geographic focus as@athe RWBJV Administrative Area contains a unique
abundace, distribution, and diversity of wetland types. Tdigrse wetland@domposition
influences the species and numbewaterfowleach landscape can support. Playa wetlands
(palustrinewetlands), like those found in the Central Loess Hills (CentraleTRlalyas Wetland
Complex), Northeast Prairidslkhorn River (Todd Valley Wetland CompleXgepublican
River/Blue River Drainages and Loess Canyons (Southwest Playas Wetland Complex), and
RWB GFAsprovide optimal foraging habitat for dabbling ducks durimg morbreedingphase

of theannual lifecycle. Sandhii lakes (acustrinewetlands) provide critical foraging and
nesting habitat fofrumpeter Swas 1 The juxtaposition of wetlands and grasslands found in the
Sandhills provids essential nesting habiteor a majority of the nesting waterfowl found in the
RWBJV Administrative Area. Riverine wetlands associated withletkborn (Northeast
PrairiesElkhorn RiverGFA), Loup (Central Loess Hill&FA), Missouri, and Platte (Centrahd
North Platte RiveiGFA) rivers providesomereliable stopovehabitat especiallyduring periods

of drought

Non-breeding Waterfowl Habitat

The nonbreeding portion of the Rawater Basin Joint Ventui/aterfowlPlan is based on the
ACross Seasonal E f 19819. The dypdthgsis sugdessstistableliabitata p u
conditions at midatitude staging areagenecessary to acquire sufficient nutrient reserves to
complete migration, initiate nesting, and produce viable offsprirggsrange and Dinsmore

(1988 specul&ed that regions closer to the breeding grounds would be more important for
nutrient acquisitiorby females preparing to nesthe RWB is probably the rost significant
nonbreeding (migration) habitat within tH&VBJV Administrative Aeaand arguably witim

the Central Flyway Conservation work by thRWBJV in the RWB hasfocused andwill

continue tdfocus on habitat formigrating waterbirdsThe challenge is to provide adequate
pondedwaterhabitat with access tmatural forageto support springnigrating waterfowl.
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In 2008, theRWBJV completed a updatedNWI (Cowardin et & 1979 in theRWB. That

dataset wasompared to thanitial 1980 NWI inventory A loss 0f6,000 palustrine emergent

wetland acresvas documentedlespitethe 20,000 acres @bnservation workkompletedn the

regionsince theRWBJV was established. It has been speculatedhtioat of thdosseswerea

result ofon-site wetland modificationsompletedorior to the 198 Far m Bi | | A Swampbu
provision whichlimited wetland drainage by producers enrolledJi8DA farmprograns.

However, high commoditgropprices also may have led to some wetland losses in more recent

years.

NWI mappingalsoidentified over 10,000 concentration pits within fR&/B (Bishop and
Vrtiska 2008) To manage irrigation water and comply with state aatlhMil Resources District
rules,thousands ofoncentratiormpits (irrigation reuse pitshave beemexcavated throughout the
RWB. These concentration pits are commonly located at the lowesittielewithin a field and
irrigation runoff is pumped from the pit andapplied at the upper end of the fielduring the
final irrigation of the growing season, the pits are often pumpeadnging natural runoff from
t he f ol | eswowmel adsm@iagrains to be capturedthe pits instead aktaching
wetlands. It is estimatedhatthe pits are capable of storing over 56,000 -#ee¢ of water
regionwide (Bishop and Vrtiska 2008)

Wetland density and wetland area have been shown to pbgsitiflaence waterfowl richness
and abundance in the/B during the norbreeding portion of the annual life cycle (Webb et al.
201(). In periods of droughtimited watemmayconcentratéirds increasinghe riskand
potentialseverityof an epzooticdiseaseutbreak(Blanchong et al. 200@ndmayincrease

inter- and intraspecific competition for roosting, foraging, and loafing hafMfabb et al

201(b). Tidwell (2010) foundhatadultMallard femalesthat congregatenh high-density

wetland complres acquired significantly more lipid reserves compared to those indivithaals
gatheredn relativelyisolated wetlanddn waterfowl,there appears to bepositiverelationship
betweerthe amount ohutrient reserveacquiredon migration areas argilbsequentecruitment
(Alisauskas 2002, Klaassen et al. 2006yiies et al. 2008).

The close proximity between tiRVB and theCentralPlatte River creates a macro wetland
complex with local bird movement between the two arebense latavinter storms with
sustainedreezingtemperatures are common during spring migration. These events often freeze
RWB wetlands for short periods of timircing birds tomigrate south or shift to the Platte

River and surrounding habitat®uring periods of extreme drought, limited playa wetland

habitat is available in the RWB, and tBentralPlatte River provides critical secondary habitat
(National Research Council of the National Academies 2005)

Although accurate numbers are unavailaliie,$andhills and othéandscapesf the RWBJV
Administrative Areado provide migration habitabut to a lesser degrélean the RVB and

Central PlatteRiver. It is speculated thatndy a small portion of the birds that use R&/B also
useotherwetlandcomplexes in the RWBJV Administrative Arddost birdsappear tarrive

directly to the RVB and thenleave directly to the Prairie Pothole Reg{®®arse et al. 201)b

Birds that dostop over irthe Sandhills and other areas are more dispersed and do not congregate
in thesame density aas the RVB. Rivers and creeks itné Sandhills providevintering habitat

for Trumpeter Swasi and inwarmer wintes, Sandhills lakes may remain open and provide

habitat.
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Breeding Waterfowl Habitat

Life history characteristics and regional wetland conditions are important to the distribution of
breedingwaterfowl at relatively large scales (Johnson and Grier 1988). Howewenalier
scalesother factors maynfluence waterfowl settling patter@hnson 1980)The distribution

and abundancef wetlands as well as the juxtaposition of differemater regimegsemt

permanent, seasonal, temporahgs been shown to influence habitat selection by waterfowl on
breeding grounds (Fairbairn and Dinsmore 2001, Naugle et al. 28@t)tionally, areas with
relatively large intact expanses of grassland appear to maximize waterfowl nest success
(Stephens et al. 2005).

Outsideof the Sandhills, the loar wetland densitieseasonality of wetlandand lack of
grasslandémit the number of breedinducks in the RVBJV Administrative Area.The

extensive amount of intagtasslandhigherwetlanddensity,and theinterspersion angreater
number of sempemanent wetlandprovide goochesting androod habitafor ducks, geese,
andTrumpeter Swagin the Sandhills Although te grassland landscape mesiained

relatively intact wetland drainage continudsutat a slower pace compared to years before the
fiSwampbusted provision of thel985Farm Bill. Recent spikes icommaodity pricesnayhave
increased grassland conversion to croplafbe increased commaodity pricalso mayhave

made it profitable fosomeproducers to opt out of tHé.S. DepartmentoAg r i c ufarmur e 6 s
program As a resultwetlands within these operations are not protected b thampbustes
provision andaresubject to drainagend filling. The Clean Water Act may protect some of the
wetlands from drainage, but many of andhills wetlands are considered to be geographically
isolated and may no longer be protected under the Clean Water Act.

The large expanse ofetlands an@pen grasslan(®5% of 128 million acreswithin the

Sandhills Schneider et al. 20Q) is conduciveto wind development. Development of largrale

wind farmscouldfragment the landscape and lead to increased nest predation and aversion to the
area The spread of invasive species will degrade nesting and wetland hentaisth lbome

grass, Canada ttle, leafy spurge, eastern reedar, hybrid cattaiPhragmites and reed canary
grasspose thegreatesturrentthreat.

Duck recruitment in the Sandhills is lower than what would be expectatimdarge,intact
grasslandStephens etla2005) and rest predatiomppears to bthe main limiting factor (Glup
1987, Walker et al. 2008)Cunninghan(2011) alsoobserved a higheghannormal proportion
of youngMallard hens nesting within the Sandhjligiggesting some of thew nestsuccessnay
be attributed to inexperiencéeimales

Conservation Design

Non-breeding Waterfowl

At the most conceptual levedonservation success in th&MB meansa sufficient distribution of
local wetland complexesvith agood distribution of shallow wat@andan abundance of early
successioplant communities To determire the number ofwetlandacresneededo support
waterfowlusing the RWBthe RWBJV developed a bienergetis model whichallowedusto
estimate thenergetic needs of waterfowl during spring migration. The model incorpdiade
use days, speciepecific energetic needs, and forage sele¢#qpendix A)
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Population estimates were developecdhlculatingthe number of individuals thatould stopin

the RWBIf waterfowl populations were at the NAWMP population goals. Energetic
requirements were derived by multiplying waterfowl populations by #etimatedength of

stayin the RWB,and theirenergetiaequirements (Appendix A)The model projestthat birds

using the RWB during spring migration will require 15.6 billion kilalories (kcals) (Appendix

A). Forage selection studies completed on various waterfowl sprajgsesthat a proportion

rangng from 30to 80% of waterfow! diets should beetland seeds and other plant material.

When the calculations for each species are compiled, 4.4 billion of the 15.6 billion kcals need to
be provided by wetlanrderived seeds.

GeographidnformationSystem (GISYechnology was used tidineate the distribution and
abundance atontemporaryegetation communitiesvhile energy production of each wetland
vegetation community wasased on estimates contained in the literat@ppendixA). The
cumulative production capability of the wetlands wasmated to be.9 billion kcalsif all
wetland acres wengonded Pondedor available waterconditionsvary annuallyacross the
RWAB, and rarely are all wetlandis the regiorfull. From 20042012, spring water conditions
varied from 2,16Q@0 12,000 acreandprovided 16844% of the 4.4 billion kcals needed. To
produce 4.4 billion kcals of natural food, increases would have to octhe ih) number of
functioningwetland basins across tR&VB, 2) pondingfrequency orcapability of existing
wetlands during the spring, aBiiamount ofwetlandderived seed resourcesthewetlands.

Several GIS models and associated decision support tools were developed athisart of
planning effort. Local ard landscape features werealuatedo develop avetland prioritization
model to identifywetlands andandscapes in theWB that had the greatest potential to provide
guality habitatfor migrating waterfow(Bishop 2008) Variablesn the modeincludedwetland
size, wetland density, proximity to human disturbance, and contribution to a wetland complex
(Bishop 2008) Additional decisionsupporttools have beedeveloped from the initial
prioritization modelincluding: 1) a watershed restoration prioziition that identified those
concentration pitsvith the greatesmpacton functional wetlands2) wetlandsexpectedo have
the highest value t&/hooping Crang and3) identification ofpriority wetland roundouts that
should beacquired in fee title Roundouts are the privately owned portiafisvetlands in split
(public and private) ownershigRoundout portions of wetlands ofteanstrainmanagement and
prevent restoration of the entire wetlariebr example, restoring the natural hydrologyhe
pulic portion ofa wetland may not be possible if thevately ownedoundout portionncludes
croplands

Considering informatiofrom the wetlandprioritizationmodelandenergetics modgfour targets
were dentified(see belowjo achieve one of the overarching objectives defined iRIN8JV
Implementation Planlt statesiBy 2030, improve, maintain, and protect natural wetlénds
through a voluntary, cooperative approdctvhich are capable aheeting the energetieeeds
of spring-migrating waterfowl (approximatel.4 billion kilocalorie3 under average weather
conditionso

The figures used in each target and its associated strategies are not absolute, but eepresen
scenario that would allow tHrRWBJV to meethabitatobjectives for watefowl. Changes in
policies, progrars public support, and funding can and will determafech conservation
opportunities will arise As one target is exceeded, other target numbers willjustad.
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Central Platte River Conservation Targets  and Strategies

Target 1. Support the restoration of sloughs that provide reliable habitat for wintering and
migrating waterfowl.

Strategy A: Work with willing landowners to-establish these wetland habitats that have
been significantly degraded asesult of the altered hydn@gime.

Target 2. Work with partners to establish target flows necessary tmaintain in-channel
habitat conditions through scouring and other ecological processeand provide
reliable habitat for migrating waterfowl.

Stratey A: Provide technical resources necessary to complete geospatial analysis to quantify
and map the habitat conditions under different flow regimes.

Strategy BProvidetechnical resources necessary to quantify the impacts of different flow
regimes on avadlble inchannel habitat for waterfowl.

RWB Conservation Targets and Strategies

Target 1. By203Q publicly owned wetlands will provide55% of the total natural forage
needed by waterfowl in the RVB (Table 3).

Strategy A:lncreaseublic wetland acres from 18,814 to 26,800ost of the newly
acquiredwetlandacreswill befroundouts to existing public wetlandsRoundoutsalso
mayincrease the forage production existingpublic wetlands.

Strategy BThrough managemenhaintain80% of public wetland acres in early
successiongblant communitieso optimize moistsoil seed production.

Strategy Cincreasgponding frequency under average moisture conditions from 17.7% to
45% (Table4):

1 Restoe the natural hydrologic characterigtiof each wetlando the greatest feasible
degree

1 Increag the function of associated watershedsdwulaiming irrigation reuspits and
implementingother conservatiopractices

1 Provide additional supplemental watdelivery by increasing the use of highlume
wells.

1 Develop a longerm funding source to operate higblume wells.

Strategy D: Increasthe number otiplandbuffer acres from 13,268 to 17,793 through fee
title land acquisitioror longterm easements

Target 2. By203Q long-term conservation wetlands willprovide 25% of the total natural
forage needed by waterfowl in the RVB (Table 3).

Strategy A: Increasthe number ofvetland acres from 3,448 to 12,687 through conservation
easements or other loigrm conservation programs.
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Strategy BThrough managementaintain75% of these wetland acres in eaglyccession
plant communities.

Strategy C: Increase ponding frequency under average weather conditions (fbedé4):

1 Restoe the natural hydrologic characterigiaf each wetlando the greatest feasible
degree

1 Increag the functiorof associated watersheds deglaiming irrigation reuspits and
implementingother conservation practices.

1 Provide additional supplemental watdelivery by increasing the use of highlume
wells.

1 Develop a longerm funding source to operate higblume wells.

Strategy D: Increasthe number otiplandbuffer acres from 2,899 to 7,24hrough
conservation easements or other kb@ign conservabin programs.

Target 3. By 2030, wetlandgnrolled in short-term conservation agreement®f less than 30
yearswill provide 10% of the natural forage neededby waterfowl in the RWB (Table
3).

Strategy A: Increasthe number ofvetland acres enrolled sBhat-termconservation
programs from 2,481 to 7,346.

Strategy B: Restore and maintain wetland plant communities at 60%seadgssioal state
30% cropland (farmed), and 10% las@ccession.

Strategy C: Restore wetland and watershed functidghatpondng frequency reaches 33%
under average weather conditigiisible4).

Target 4. By 2030wetlandsin private ownership that are not in any conservation
program will provide 10% of the total natural forage needed by waterfowin the
RWB (Table 3).

StrategyA: Throughincentivesand educationpaintainwetland vegetation communities that
are 30% earhsuccessioal state 50% cropland (farmed), and 20% lsteccession.

Strategy B: Restore watershishctionto these wetlands sbatthey reach a 25% ponding
frequency under average weather conditi@rable4).

Strategy C: Encourage the development of stesrh conservation progranisatencourage
the establishment of grassland bufféos these wetlands
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Table 3. Current and projected targets for wetland acres and kilocglaneded by natural
plantcommunities for springnigrating waterfowl! in the Rainwater Basin region of Nebraska

2030Goal

% of

Current # of Additional Acres Kcals Total

Wetland Category Acres Needed Total Acres Provided Kcals

Wetland | Upland | Wetland | Upland | Wetland | Upland

Pubic 18,814| 13,268 7,990 4,525| 26,804| 17,793| 2.47 billion 55
Private LongTerm

Conservation 3,448| 2,898 9,239| 4,346| 12,687| 7,245 1.1 billion 25
Private Short-Term

Conservation 2,481 4,865 7,346 442 million 10

Private Norprogram 15,702 0 ~10,000 736 million ~10

Total 40,446 | 16,166 22,094| 8,871| 56,837| 25,038 4.4 billion 100

Table 4. Current and projected targetsvietland ponding frequency and occurrence of
early-succession plant communities in the Rainwater Basin region of Nebraska.

% of Wetland % of Vegetation in
Acres that Pond Water Early-succession
Wetland Category Current 2030 Goal Current 2030 Goal
Public 17.7 450 63.8 80.0
Private 215 25.0 30.0 30.0
Long-term Conservation 24.0 45.0 80.0 75.0
Shortterm Conservation 7.0 33.0 42.0 60.0

Breeding Waterfowl

The Sandhills h&e the primary nesting habitat for waterfownlthe RWBJV Administrative
Area However,sufficient datado not currently exisio establish populatiobased habitat
objectives Conceptuallythe RWVBJV would like to maintain th&andhill®capacity to support
the 275,000 nestinducksthat are thought to use this region under ideal condifiérisska and
Powell 2011) To identifykeylandscapewithin the Sandhillsamoving windowanalysis was
run in a GIS environmenfThis analysisgdentifiedlandscapes with a high density of wetlands
At a local scalelandscapewith a high density of wetlandsave been shown to attract highe
densities of nesting duckblaugle et al. 2001)

A second analysis was done to idenéfgas containg a diversity of wetlandvater regimes
temporary, seasonal, sepgrmanent, and permandhrigure 2) Landscapes with a diversity of
wetland providewaterfowl withessential habitafor foraging, brood rearing, and moltinghe
values assigned to these areas be used by conservation partners to help identify focus areas
and prioritizeconservation projects
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Waterfowl

JME Number of Wetland Types within 3 km

Dsandhill Boundary # Wetland Types in 3km
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Figure 2. Wetland diversity in the Nebraska Sandhillsbased on a moving window
analysis at 3km (1.86 mi) radius.

GIS analysis ofrumpeter Swawobservations (breeding and nbreeding birdstollected from
2000 b 2010was completedb better define the local and landscape wetland characteristics for
which Trumpeter Swasiappear to selectLarger lacustrine and seqpermanent wetlands
locatedin landscapes with laigh density of wetlandwerepreferred (Figure 3).
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E Sandhill Boundary # Lakes and Semi-perm in 5km
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Figure 3. Deansity of semipermanent emergent wetlands and Sandbhills lakes for a
habitat selection model identifying possibld rumpeter Swan nesting areas.

Sandhills Conservation Targets and Strategies

Target 1. Work with partners to identify conservation opportunities that can be developed
to promote nesting waterfowl habitat on private lands managed for beef production.

Strategy A: Provide technical resources necessary to conguielscapdevel surveyghat
canbe used to define specikabitat relatioships and identify priority landscapes for
waterfowl conservation.

Strategy BDevelop conservation programs and strategies that will promote waterfowl
nesting habitat and complement cattle operations in the Sandhills.

Conservation Delivery

Similar conservation approaches will be taken for breeding andme@ding waterfowl, relying

on partnerso expertise, staff, existing conse
when needed to achieve targeConservation programs ay@upednto two basic categories

shorttermor long-term.

Shortterm programs are typically carried out underyearagreemersg. The agreemenisre

24



Research and Monitoring

designed to complement existing environmental and ssmdmomicconditionsand can be

tailored to the specific wishes of the landownirey often provide financials well as technical
assistancéor such practices agetland restoration, removing concentration pits, and vegetation
management. Some of these agreements audu&dA Farm Bill pragrams

Acquisition and dngterm programs (30 years or more) generally involveepéitle purchase

of lands or thgurchase bconservation easementEasement acquisitions are accomplished by
various partners within tieRWBJV, with individual paimers taking the lead in the®spective
acquisitions TheRWBJV helps the purchaser identify potential properiesiss with funding,
andhelps facilitatdong-term management. All acquisitions are strictly on aimtdryseller

basis.

It is believed that publiclpwned wetlands can provide their share of natural wetland forage
through appropriate land and water management. Ayjate management keeps wetlands in
early succession, producing a high density of native -peatlicing plants. When management
is insufficient or absenfplant communities can lose a majority of their seed production
capability (Fredrickson and Taylor 88, Reid et al. 1989). Management practices can include
plannedmplementatiorof intense grazing, disking, herbicide application, pumping, and other
measures

Data obtained fronhight Detection and Ranging (LiDARgchnology(Tang et al. 2012 one
tool that will be used taassisthe RWBJVin the development and implementation of
conservation practices increase ponding frequency and duration. The topogralghail
provided byLiDAR is critical to determine water flothat resultdrom raineventsand snow
melt. TheRWBJV has usedhesedatato identify which concentration pitsiost negatively
impact wetlands Over1,000high-priority concentratiomits are currentlyidentified

Research and Monitoring

Non-breeding Populations

Research and monitoring efforts will continue to focus on environmental factors that have the
greatest influence on surface water and natural wetland forage in the RWB. It is agsatrasd
information and technologgre obtainecthesewill be applicable to other areas of the RWBJV
Administrative Areaas well Research and monitoring also will focus on variables that best
measure waterfowl response to managemeciudng species abundance, residency time,
forage abundanceand carrying capacityEffort is already underway to develop methodology to
more accurately assess waterfowl numbershafitatuse during spring migration. An effective
and reliable survey is expectamrequire a combination of ground counts, remote sensing
platforms, and statistical extrapolations.

Dataarecurrently being collectedia a StucturedDecision Making proced® more accurately
measure the energetic value of variaetland plant commuitiesandto identifymanagement
actions whichachievethose desired plambmmunities Continued monitorin@f the acreages of
different plant communities and their energetic production will measure progress toward
reaching the 4.4 billion kcal targetnd will help determine theestoration andnanagement
actionsthatmost effectivéy maintain desirablplantcommunitiesand reestablish natural
hydrgperiods
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In otherwetland complexes located theRWBJV Administrative Aregthe RWBJVlacks good
estimates of habitat needs or carrying capaditye RWBJV will need to establish matrix to
evaluate habitat needs of waterfowl that depenthese wetland complexeésiring migratiorto
better guide conservation goals and objectivBEisismatiix will allow the partners to evaluate
current carrying capacity andl necessaryto establishnabitat goals to suppatiedesired levels
of waterfowl that depend ondkeregiors.

Breeding Populations

Thedistribution and abundanaé breeding waterfowdcross th&RWBJV Administrative Area
especiallyin the Sandhills arenotwell understood.To obtain hformation identifying
landscapswith highuse bybreeding waterfowlthe RWBJV will helpinitiate surveysimilar to
the foursgquaremile surveysconductedn the Prairie Pothole Regiq@owardin et al. 1995
Access to wetlandsill be difficult, due to the limited number of roads ahe factthatover
9% of wetlands are iprivate ownershipMultiple-year samplingalsowill be neead to
account for temporal variability.

Research and monitorirage needed tprovide insightsnto the local and landscapebitat
featuresandmanagement actiomecessary tocrease duck nesting successl recruitmenin

the Sandhills.Although duck nesting densities are not as high as those found in the Prairie
Pothole Region, the amount of grassland currently present in the Sandhills would appear to be
conducive to high nesting success (Stephens et al. 260&)ever, nesting success aprea

below (Glup 198, Walker et al. 2008)ncreasdnest success woultkely increaseduck
recruitment from the Sandhills region.

Becausdivestock grazing is the primary langein the Sandhills an improvedunderstandings
neededf howdifferentgrazing systemmayaffect duckrecruitment as well aseef production
This knowledgecould lead taconservation prograntkatencourag@razing systemthat benefit
both thewaterfowland the ranching community

The carryingcapacity and possible limiting factorsr fTrumpeter Swasin the Sandhillsare
unknown The initial population targetf 500 individuals needs to be-evaluatedsince the
population has exceeded that level and continues to increase at a ra% eteh yeafComeau
and Vrtiska 2010)

Summary

The RWBJV Administrative Area has an abundance of wetland resources that providerboth
breeding and breedingaterfowl habitas, supporing a significant proportion ahe contineris
waterfowlduring a portion of the annual lifecycle. Conservation by the RWBJ\ér non
breedingwaterfowl habitat will be primarily focusedn the RWB Strategies will include a
combination of acquisitioandlong and shortermconservation programsvegetaion
management and hydrologic restoration activities will be pursued to increase the ponding
frequency and habitat value of project lands.

Conservation delivery to benebteeding waterfowl will be focused in ti8andhills where
projects will be focusetbwards those landscapes with a high density of wetldrad$avea
variety of water regimes. These projects will need to cemgiht cattle production, the
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Summary

predominantgriculturelanduse All conservation programs will be delopedon a voluntary
bass with willing participants.

The RWBJV willsupportresearch and monitoring activities to address key uncertainties and
validate current planning assumptions. Future priority research and monitoring projects include
validation ofestimatedvaterfowl usenthe RWB during spring migration, determining seed
production from wetlands under different management and ownership, and monitoring
management to better understand vegetation response to different managementiad¢hens.
Sandhillsresearch and mowiting will focus on habitat selectiandthelimiting factors to
recruitmentby breedingwaterfow!.
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Energetic Requirements of Migratory Waterfowl Using the Rainwater Basin Region

Migratory waterfowlrely on theRainwater BasinRWB) wetlandcomplex forrest and food.
Waterfowl that maintain or increase their lipid resemhesng migrationappear to have higher
recruitment(Dubovsky and Kaminski 1994zusandClark 1998 Devries et al. 2008, Anteau
andAfton 2009) Gaining adegate lipid reserves allows females to arrive on the breeding
grounds in better physical conditiandto secure better nesting habitat (Devries et al. 2008)
Also, females in better physical condititend toproduce larger clutches and are more likely to
re-nest if the initial nest is logKrapu 1981, Dubovsky and Kaminski 1994)/aste gain is
abundant within the RWBut waste grain is deficient in manf/thenutrients found in natural
foods(Loesch and Kaminski 1988rapu et al. 2004Baldassarre and Bol&2006. Loesch and
Kaminski(1989) andreid et al(1989)found that naturally occurring wetland plant seeds were a
necessary component of duck diets to offset protein and mineral deficiencies adsuithate
agriculturebased food sources.

Estimatinghow much natural food is needey springmigrating waterfowlkdepends oseveral
factors:the number of birds of eacépecieghatuse the area during spring migratitime average
number of days waterfowl spend in the area during migradi@ity energetic requirements of
each speciesandthe portion of the daily energetic requirement that should come from natural
wetland plants These factoran turn,are based oassumptionsegardingoopulation estimates,
wetland seed production,

TableA-1. Continental population goals identified in tNerth andtheimpact of
AmericanWaterfowlManagemen®lan (NAWMP) for primaryor vegetatiormanagement.
priority species within the Rainwater Basin during spring migration|  estaplistment of
(NAWMP 2004). population objectives for
the RWBrequires
Ducks NAWMP Goal accurate estimates of
Y WY 8,200,000 | Waterfowl useand
L turnover ates The vast
Northe.rn Pintail...........ooomimi e 5,600,000 waterfowl numbers, their
Blue-\{vmged_ TeAL..it e 4,700,000 mobility, and their
AMENCANWIGEON. .....vvviiiiee e ieeeeiiieeee e 3,000,000 distribution across the
Northern ShoVeler...........oooovvviiiiiiieeeiccee e 2,000,000 area make ivery
Greerwinged Teal........ccovvviiiiiiiiiiiieeee e 1,900,000 difficult to obtain
(7= 0 11177 | 1,500,000 accurate estimase
Currentpopulation
Geese objectives for the RWB
Lesser Snoweesen.d..Ro.s.s.0.s...G1,500,000 come from the best data
Greater WhiterontedGOO0SE..........c..eeeeevveeeeiiieeeirreeeenne 600,000 available, butackthe
CanadaGoose precision needed to make
(Great Plains & Western Prairie populations)............... 285,000 accurate energetic
(Tall Grass Prairie population)...............cccoeveveveereenenen. 250,000 estimates TheRWBJV
has made it a priority to
develop a survey

protocol to acquire
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accurate and comprehensive datawaterfowl use and turnover

Current estimates of wetland forage (energetic) produatiebased orpreliminary research

within the RVB and on research conducted in other regiddslitional dataareneeded to

validate or refine current production estimatdsanagemente.g., disking, spraying¥

conductedannuallyon some portion of publiclpwnedwetlands with theassumptiorthat the

applied practice is the most effectividowever, t is not certain if the effectiveness of a

particular practice is due to current conditioms i f past yearso6 treat men:
current management to baccessful.

Because livestock grazing is used on a number of wetlanidsiiportant to better understand
livestock grazing application€Effective grazing depends greatly on its timing, intensity, and
duration. In turn, each of these variables neede tadjuste@ccording tachanges in climate
and water conditionsimproved understanding ofaging effec$is a priority for future research
and monitoring.

Population Objectives for the Rainwater Basin during Spring Migration

Numbers of vaterfowlin the RWB,and their duration of stayary with climatic conditions

(Gersib et al. 1989%rtiska and 8llivan 2009. Above-normal water conditions in theVilB and

extensive snow covéo the nortlgenerally cause a highbuild-up of bird numbersin contrast,

mild, dry conditionsmayreduce the numbef migrating birdsandtheir length of stay.

Howevetev en i n drier years, t
wetlands provide critical staging habitat that

directly influences body conditiofersib et

al. 1989)

Information obtained from survey data and
published literature was usedrtfine
NAWMP population objectiveENAWMP
2004)to describehe numbersf waterfowl
thatwould use the RWH continental
population objectivewerereachedTable A
1). Spring survey data eveused whenever
possible and br those duck specidsr which
limited survey informationvas available
information on geographic distribution of birds
during spring migration was uséal

Figure A-1. Traditional Survey Area (TSA) extrapolate and estimalérd use in the RWB
surveyed annually to estimate waterfowl oL

breeding populations (U.S. Fish and Wildlife Bellrose(1980)quantitatively mapped
Service 2012). waterfowlmigration corridorsusing the data

collected from the Traditional Survey Axe
(TSA). The TSA covers 1.3 million square miles (Figard) of theDakotas, northeasb t
Ontario, and west to British Columbian area that produces the majority of the-godtinent
population of dabbling duck®).S. Fish and Wildlife Service 201L2The TSAincludes strata-1
18, 20650, and 7577 from the annual May Breeding and Habitat Survey (U.S. Fish and Wildlife
Service 2012).Average peciesspecificfall flight estimates were derived from Bellrose (1980)
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by summarizing the maximum population estimate described for eachrafgregion corridos.
These speciespecific average fall flight estimates wetefined agsheii Be |l | r ose TSA
Estimateo .

The following method was used to estimate the number offeatieusing the RWB, based on
Bel |l r oseds .iWalges desciibedrby Belag$e®80)for each migration corridor
intersecting the R/B wereidentified (Table A2). When more thaone corridor intersected the
RWB, the maximum population estimate the dominant corridor was added to the minimum
population estimate for the peripheral corridar(Ehe migration corridor values wetleen
divided by the total Bellrose fall TSA estimate for each species (PaB)go estimate the
proportion of theesimatedtotal population that migrates through the RWRIthough Bellrose
(1980) developed these estimates for fall migratiem applied them tepringmigration,unless
more accurate survey dat&mgavailable.

Table A2. Estimates and percent of duck populations that migrate throug

the Rainwater Basiregion of Nebraskadased on estimates derived frtme
Traditional Survey Area (TSA) and froBellrose (1980) migration maps.

Bell rg Estimated
Fall TSA Number of Birds | Percent of the
Species Estimate using the RWB | Fall Migration
Mallard 12,975,000 1,501,000 11.6%
Northern Pintail 5,975,000 1,000,000 16.7%
Blue-winged Teal 4,165,000 750,000 18.0%
Northern Shoveler 1,295,000 216,100 16.7%
Gadwall 1,460,000 201,000 13.8%
Greenwinged Teal 2,480,000 300,000 12.1%
AmericanWigeon 4,500,000 226,000 5.0%
Total 4,194,100

Bellrose (1980) doesot providemigration corridoiinformationor estimates of the various

goose speciésulpopulations Thus, he RWBJV developeRWB useestimates, or thpercent

of the population that migrad¢hrough theRWB, based on gpulation rangenaps (Figure A2;

U.S. Fish and Wildlife Service 2@). For this analysishe RWBJVassumd an &en

distribution ofindividuals across the p e crangesldring migrationGIS softwarewas used to
calculatethe area (hectares) of easheciedor relevantsubpopulatiord eange that occurred

between the same latitudes as the RWB (north latitud2 @16 and =ddLt0® pl.at iTt ud
developRWB-use estimates kgpecies and sybopulation thearea of the RWB wadivided by

thetotal area of the population rangeterminedo be at thesame l&tude (Table A3).
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Figure A-2. Approximate range of North America goosepopulations migrating
through the Rainwater Basin region of Nebraska (U.S. Fish and Wildlife Service
2012).
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Table A3. Estimated percentage of continental goose species afbguitations that
migrate through the Rainwater Basin area of Nebraska.

RWB Use
Latitude Range | RWB Latitude Estimate
Species Area (ha)* Area (ha)* (Percent)
Lesser Snow ¢
geese 29,620,449 3,470,116 12
Greater Whiteronted
Goose 7,786,549 3,470,116 45
Canadasoose
(GPP/WPPBpopulations) 8,384,481 3,470,116 41
CanadaGoose (TGPP
population) 7,606,007 3,470,116 46

'Area determined in GIS using population range maps from Waterfow! Status Report (USF'
2012)

’Great Plains Population/Western Prairie Population

*Tall Grass Prairie Population

The RWBJV Waterfowl Plan population objectives are based on the NAWMP population
objectives NAWMP 2004 Table A1). The RWBJV slightly modified th&lAWMP population
objectives for duck specigso that the RWBJV Waterfowl Plan would reflect the number of
ducks assotated with the TSA that potentially migrate through the RWB. This was done by
subtracting thélaska portion of the TSA (stratall?), fromthetotal TSA estimatgsince hese
birds traditionallyuse the Pacific FlywagTable A4). TheRWBJV analyzed th 1970i 1979
population estimates from the May Annual Surveys., corresponding tionag@eriodused to set
the original NAWMP population objectives.

Table A4. The 19701979 average population estimates from the annual May Breeding Waterfi
and Habitat Survey and proportion dficks fromthe Traditional Survey Area that potentially use tr

Rainwater Basin area of Nebraska.

Population Estimates Population Esimates: % of Populati
from All Traditional Traditional Survey Area | 2 Ot 5 otpu? Ilclm
_ Survey Strata Excluding Alaska U%e t?]ng]R{/?/g
Species (Strata 1-18, 2650, 7577) | (Strata 13-18, 2650, 7577)
Mallard 8,199,309 7,937,818 96.8
Northern Pintail 5,595,897 4,661,417 83.3
Blue-winged Teal 4,652,673 4,650,836 100.0
Northern Shoveler 1,990,107 1,884,392 94.7
Gadwall 1,517,811 1,516,768 99.9
Greenwinged Teal 1,857,780 1,614,912 86.9
AmericanWigeon 2,974,035 2,574,634 86.6
Total 26,787,611 24,840,777 92.7
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To calculate the adjusted NAWMP population objectitiesoriginal NAWMP population
objectives NAWMP 2004 Table A1) were multiplied by the percentage of the population that
potentially uses the RWB (Table#). To establish the RWB population objectivdge adjusted
NAWMP objective (Table A4) was multiplied by thestimated proportion aduck and goose
populatiors that migrate through the RWB ables A-2 andA-3).

Where published survey datgereavailable thesepercentagewere used to derive the
population objectives favaterfowl using the RWB. For example,rGié et al. (1989) reported
that 50% of the migtontinent population dflallards and30% of the continental population of
Northern Pintag migrate through the RWB in spring. Vrtiska and Sullii2009)estimated
that in cetain years, upwards of 50% of the radntinentLesserSnow Goosgopulation use
the RWB. Benning1987)documented that 90% of the redntinentGreater Whitdronted
Goosepopulation used the RWB region during spring migration.

Residency Time

Just as regional use varies during migration, the residency time of waterfowl using the RWB may
differ between fall and spring migration. As described earlier, spring migration is climate

driven, and waterfowl follow the freeze line (an easst oriented¢one that shifts northward as
wetlands thaw in the spring). The shallow nature of RWB wetlands causes them to thaw before
wetland complexes at more northern latitudes. Gersib €&989)noted that RWB wetlands

were open seven to ten days before Hueidtrine wetlands in the Sandhills. This results in large
concentrations of waterfowl staging in the RWB before continuing north.

Fredrickson and Reil988)suggested that it would take at least three days for waterfowl to
replenish nutrient resourcafier an eightiour migration, and up to five days if habitat was

limited and weather less than optimal. Pearse €2@l.1b) estimated that average residency

time for Northern Pintails using the RWB was six days. Thus, for spring migration, a residency
time of six days was used for all duck species. Estimates of three days for goose species were
based on literature and professional opinion.
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Table A5. Estimated waterfowl population objectives for the Rainwater Basin regior
Nebraska during sprg migration.

Adjusted NAWMP RWB Population
Population % Using Objective
Species Objectives Rainwater Basin (Estimated)
Mallard 7,940,000 50° 3,970,000
Northern Pintail 4,665,000 30° 1,399,000
Blue-winged Teal 4,698,000 18" 846,000
NorthernShoveler 1,894,000 17 322,000
Gadwall 1,499,000 14 210,000
Greenwinged Teal 1,652,000 12* 198,000
AmericanWigeon 2,597,000 5 130,000
Estimated Spring Duck Population Objective 7,075,000
Lesser Snow and
R A 1,500,008 50° 750,000
0 s geése

Greater White 600,000 ocP 540,000
%‘Sg‘}'ﬁ;%se 285,000 Y 117,000
E:%ngoose 250,008 46 115,000
Estimated Spring Goose Population Objective 1,522,000
Estimated Spring Waterfowl Population Objective 8,597,000

!Adjusted NAWMP population objective, reflectingicks from the Traditional Survey Area that
potentially use the RWB.

NAWMP population estimates for goose species anepsydnilations.

3Gersib et al. (1989).

“Migration percent estimates derived from Bele¢$980).

*V/rtiska and SullivanZ009)

®Benning (1987).

"Based on estimates of population migrating through Rainwater Basin from GIS analysis of
population range maps.

®Great Plains Population/Western Prairie Population

®Tall Grass Prairie Population

Daily Energetic Requirements by Species

To assess the daily energetic demand of waterfowRW8JV developed estimates of species
specific Daily Energ¥xpenditure (DEE). DEE is defined as the energy (kilocalories) expended
by wild birdsengaged imoutinedaily activities (e.g., swimming, feedinghd not engaged in
reproduction, molt, migratiqror other activities (Baldassarre and Bolen 2008(E ha been
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calcul ated to be three ti medKingl934) 8MRistlse6 Bas al
energy required for normal cellular function and the replacement of worn, tisglie strongly
relatedto bodysize(Baldassarre and Bolét006.

A weighted average incorporating both age and sex réesecke and Uihlein 200&)as used

to develop a representative speepscific average body maSgable A6). Age ratiosfor
duckswere taken from Bellrosg961) and gose age and sex ratios were derived from Bellrose
(1980). TheexceptiorwasthatGreater Whitefronted Gooseatioswereobtainedrom Pearse

et al.(2011a). The SchmidtNielsen(1984)BMR equatiorwas then used testimatespecies
specific average bodyass foreachduck and goose speci€cable A6).

The SchmidtNielsen(1984)BMR equationis:
BMR = UMas$
where

Mass= the speciespecific,weighted mean body weight in Kg;
b=sl ope of the dall ;amdterfowl 0 regression
U= the masproportionality coefficient (yintercept at Mass equal to 1 Kg)ith the

values forb a n dasthbse described by Miller and Eadie (20882 and 0.74,

respectively.
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Table A6. Average body mass values used to estimate daily energy expenditure ey
waterfowl species migrating through the Rainwater Basin region of Nebraska.

Adult Immature Immature

Adult Male Female Male Female

Ave. % Ave. % Ave. % Ave. % Weighted

Mass | popuy | Mass| pPopuy | Mass | popuy | Mass | Popu mean

Species (kg) | lation | (kg) | lation | (kg) | lation | (kg) | lation (kg)

Mallard 1.25 33 1.11 23 1.19 22 1.05 22 1.16
Northern Pintail | 1.03 33 0.87 23 | 0.95 22 | 0.80 22 0.92
?E;I“W'”ged 0.46 33 | 038 23 | 046 22 | 0.39 22 0.43
Northern 0.68 33 | 064| 23 | 064 22 | 0.59 22 0.64
Shoveler
Gadwall 0.97 33 0.83 23 | 0.86 22 | 0.78 22 0.87
%g‘f”""'”ge‘j 0.32 33 | 031 23| 033 22 | 0.29 22 0.31
American 0.82 33 | 0.77 23 | 0.79 22 | 071 22 0.78
Wigeon
Lesser Snow and , /g 37 | 249| 34 | 218 16 | 201 14 2.50
R o s geése
Greater White
fronted Goose | 285 31 2.51 30 | 2.55 20 | 2.34 19 2.59
Canaddasoose
(GPPIWPP) 4.17 37 3.49 34 | 3.54 16 | 3.08 14 3.73
Canaddasoose
(TGPP) 2.77 24 2.45 23 | 2.49 27 | 2.18 26 2.47

'Great Plains Population/Western Prairie Population.
%Tall Grass Prairie Population.

DEE was increased by 3% to represent the additional energy required to sequester fat reserves
andfor body maintenance associated with spring migrafi@able A7). Estimatedenergyneeds

of each species@avecalculated by multiplying thepeciespring ppulation number by the
averageesidency timeby DEE + 3%.(Table A8). For example, it is estimated that nearly 4

million Mallards use the RWB each springith an averageesidency time of 6 days, equalling
approximately 24 millioMallard-use days. Mallardd s ener geti ¢ requi r emen
348 kcals per day, totalling 8.3 billion kcals.

Total Estimated Energetic Requirements from  Wetland Habitats

Thereis an abundance of waste grain in the RWB available to waterfowl during spigration
(Bishop and Vrtiska 2008); howeveavaste grains have been shown to be deficient in many
thenutrientsfound in natural foodsSherfy 1999Krapu et al. 2004 Reid (1989) found that
naturally occurring wetland plant seeds were a necessarganent of duck diets to offset
protein and mineral deficienciessociated with agricultutgased food sources. Heitmeyer et al.
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(1989)andothers hae highlighted the changes in foraging strategies and food selection during
different period of the anmial life cycle. Baldassae and BolenZ006 described foraging
strategies and diet selection by different species during wintering and breeding phases of the
annual lifecycle, but also highlighted the lack of data available during thebreeding

migraory phase. To address this lack of déta RWBJV compiled forage selection estimates
presented in scientifiiteraturein orderto estimate the proportion of waterfowl diets that should
be derived from wetland habitat§/hen peereviewed literatur@esults were not available, the
RWBJV developed estimates based on the best information available (FapleTAese values
were used to estimate taenount ofenergyfrom wetland foraging resourcésat should be
availableto waterfowlin wetland habitat during spring migration (Table-9).

Table A7. Estimated average daily caloric needpimarywaterfowl species using the
Rainwater Basin region of Nebraska during spring migration.

Weighted Mean BMR DEE DEE + 3%

Species (kg) (kg/day) (kcal/day) (kcal/day)
Mallard 1.16 112.5 337.5 347.6
Northern Pintail 0.92 94.8 284.3 292.8
Blue-winged Teal 0.43 54 161.9 166.8
Northern Shoveler 0.64 72.4 217.3 223.9
Gadwall 0.87 90.9 272.8 281.0
Greenwinged Teal 0.31 42.4 127.1 130.9
AmericanWigeon 0.78 83.9 251.6 259.1
;geies er sSnow g 2.50 198.6 595.7 613.6
reater Whitefronted 2.59 203.8 6115 629.8
CanadaGoose (GPP/WPP) 3.73 267 801 825.0
CanadaGoose (TGPP) 2.47 196.8 590.4 608.1

'Great Plains Population/Western PraPigpulation.
“Tall Grass Prairie Population.

In lowa, springmigratingMallards derived over half of their diet from wetland forage resources
of which 30% were derived from wetland seéidsGrange 1985) Tidwell (2010) validated

La Gr ange 6 s Mdllardfalagensglectiof io the RWRNd describe®lue-winged Teal
forage selection (80% wetland seeds). McKnight and Hepp (1998) documented that 99% of
Gadwalldiets were composed of natuvetlandplant materiglwith seeds providing 0.02% of
the totl diet However, he availability of foraging resources may have impacted seledtion
Oklahoma, Miller et al(2000 found that approximately 15% &fadwalkddiets were derived
from natural wetland food#cluding pondweed, smartweed, duckwesahntail, barnyard

grass, buttonbrush, rushes, curly dock, and sedlgesrtebrates made up 258hbthediet, and

the remainde(60%)came fromagricultual plant material Knapton and Pauls (1994) reported
that 92% ofthe American Wigeordiet during fall migration was obtained from natural aquatic

37



Appendix A

vegetatiorand8% of the diet came fromvetlandseeds. Miller et a{2000 found that
approximately 10% oAmerican Wigeordiets were derived from natural wetlafodds;
invertebrates provided 35%6 thediet, and55% came from agricultat plant material. Ankney
and Afton (1988) reported thain the wintering groundsgeds provided-61% of thediet of
Northern Shoveley; while invertebrates and wetland vegetation provided the remaining
elements Recognizng that spring staging is energetically expensavel that seeds provide
significantly higherenergycontentcompared tglant materiglthe RWBJV set a goal of
providing 35% othe diets oNorthern Shoveler, Gadwalk, andAmerican Wigeon Values for
the other species were derived fremarse et al. (201(Pearse et a(2011a), Pearse et al
(2011b), andinput from the RWBJV partnemshen no current literature was available.

The number of kcals that need to come from wetldedved seed resourcks each species

was calculated by multiplying the total energy needed by spemivepercentage of the diet
thatshouldcome from natural wetland forage (Table8AA-9). For example, 8.3 billion kcals

are needed bMallards. Estimating that 30% ofMallardd s di et duri ng migrat.
wetland forage, theRWB wetlandsmust provide2.5 billion kcalsto support Mallards at

population objectiveéTable A9).
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Table A8. Estimaed energy needs of the primavaterfowl species using tliRainwater
Basin region of Nebraska during sprimigration

RWB
Spring
Population | Residency| DEE + 3% | Total Energy
Species Objectives (Days) (kcal/day) (1000s kcals)
Mallard 3,970,000 6 347.6 8,279,982
Northern Pintail 1,399,000 6 292.8 2,457,880
Blue-winged Teal 846,000 6 166.8 846,598
Northern Shoveler 322,000 6 223.9 432,483
Gadwall 210,000 6 281.0 354,000
Greenwinged Teal 198,000 6 130.9 155,530
AmericanWigeon 130,000 6 259.1 202,131
Duck Total 7,075,000 12,728,603
Lesser Snow | 54060 3 613.6 1,380,533
geese
Greater WhiteFronted
Goose 540,000 3 629.8 1,020,342
CanadaGoose
(GPP/WPP 117,000 3 825.0 289,575
Canadasoose (TGPF;) 115,000 3 608.1 209,799
Goose Total 1,522,000 2,900,248
Spring Total 8,597,000 15,628,851

'Great Plains Population/Western Prairie Population.

%Tall Grass Prairie Population.
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Table A9. Estimated energy requirements needed from wetthanived seed
resources for waterfowl using the Rainwater Basin region of Nebraska during
spring migration.

% Wetland
Total Energy Plant Seeds | Total Wetland
Species (1000s kcals) in Diet kcals (1000s)
Mallard 8,279,982 302 2,483,995
Northern Pintail 2,457,880 30° 737,364
Blue-winged Teal 846,598 807 677,278
Northern Shoveler 432,483 35 151,369
Gadwall 354,000 35 123,900
Greenwinged Teal 155,530 7¢° 108,871
AmericanWigeon 202,131 35’ 70,746
Duck Subtotals 12,728,603 4,353,522
lesser Snow & ;a55533 1.¢° 13,806
geese
Greater Whitdronted 1,020,342 2@ 20.406
Goose
Canada goose (GPP/WPP) 289,575 2.0 5,784
Canada goose (TGPPB) 209,799 2.0 4,196
Goose Subtotals 2,900,248 44,200
Spring Total 15,628,851 4,397,722

Y aGrange (1985).

Tidwell (2010).

3pearse et al. (2041

“Professional opinion of RWBJV Implementation Plan Team based on Ankney and A
(1988).

*Professional opinion of RWBJV Implementation Plan Team based on McKnight and
(1988) and Miller et al.( 2000).

®Professional opinion of RWBJV Implementation Plegam.

"Professional opinion of RWBJV Implementation Plan Team based on Miller et al. (2(

8pearse et al. (2010).

® Pearse et al2011b).

Great Plains Population/Western Prairie Population.

YTall Grass Prairie Population.
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Table A10. Summary of wetlanderived energy requirements for spAmigrating waterfowl in the Rainwater Basin region of

Nebraska.
Spring Ave. % Wetland Seed
Population Residency| pEg+3% Total Energy (1000s | Wetland Energy
Species Objectives (Days) (kcal/day) kcals) Plant Seed (1000s kcals)
Mallard 3,970,000 6 347.6 8,279,982 30% 2,483,995
Northern Pintail 1,399,000 6 292.8 2,457,880 30% 737,364
Blue-winged Teal 846,000 6 166.8 846,598 80% 677,278
Northern Shoveler 322,000 6 223.9 432,483 35% 151,369
Gadwall 210,000 6 281.0 354,000 35% 123,900
Greenwinged Teal 198,000 6 130.9 155,530 70% 108,871
AmericanWigeon 130,000 6 259.1 202,131 35% 70,746
Duck Subtotals 7,075,000 12,728,603 4,353,522
;ejsse r;’gg‘fnd 750,000 3 6136 1,380,533 1% 13,805
ﬁgﬁ?ézrg)@;ee 540,000 3 629.8 1,020,342 2% 20,407
%ngg%ose 117,000 3 825.0 289,575 2% 5,791
(CT%‘S‘;? Goose 115,000 3 608.1 209,799 2% 4,196
Goose Subtotals 1,522,000 2,900,248 44,200
Totals 8,597,000 15,628,851 4,397,722

! Great Plains/Western Praiff@pulation.
“Tall Grass Prairi®opulation.
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Developing Conservation Strategies for Wetlands within the Rainwater Basin

Wetlands in the Rainwater BagiRWB) are shallowplaya wetlands, known to fill from runoff

following an intense thunderstorm or snow nf{etiGrange 200k The watersheds of the

wetlands areelativelysmall,resulting inquick changeint he wet | andsd6 water |
hours of a weather evenThe shallow watedisappears after a feweeksor monthsof warm

weather and windsThe quick change from wet to dry and back to wet conditions causes the
wetlands to be better defined by the e&gion in the basithan by the presence of water

Moist, bare wetland soils quickly become covered with esulycession plant species, such as

barnyard grass and smartweed. Both species are preferred waterfowl foodplzanise their

seeds are abuadt and high in nutritional valug&eneckeet al. 198, Checkett et al. 2Q@).

Waterfowl managers recognized the value of these species addgprimentingnd refining

techniques to promote early successional remgtvegetation communitiggredrickson and

Laubhan 1994 The art and science of propagating these wetland vegetation commisnities
describpeda@ moi st soi | management 0. Moi st soi l ma n
actions to promote exposed saturated soil by irrigatiofoaidawdown to promote germination,

growth, and seed production of desired plants on mudflats to support foraging needs of

waterfowl (Haukos and Smith 1993)

Haukos and Smith (1993) evaluated the potefdralisingmoist soil management techniques to
maximize seed production in playa wetlandorderto provide migratory habitatThey
described a positive responseptdya wetlandregetation communitie® moist soil
management. Actively managed playas provisig@, 770 kcals/acren averagewhile
unmanaged playas only provided foraging resources of 27,110 kcals/acre. ReirgcKE9&80)
suggested that managed moist soil wetlands in the Mississippi Alluvial \callgg provide
approximately 400,000 kcals/acrBabbe et al. (2004) computecttaveage energetic resoas
from seeds produced by eaHyccessional vegetati@ommunitiefound inRWB wetlands to

be approximately 20,000 kcals/acreThis appears logicasince the RWB landscape generally
has greater precipitation and better growingditbons than playas found in the Southern High
Plains, buit also reflects the limited active moist soil management actions implemented to
maximize seed production by eartyiccessionaletland vegetation communities. For planning
purposesthe RWBJV sta value of 250,000 kcals/ace the energetic resourasimated to
beavailable inearly-succession moist soNletlandcommunities.

Wetlandsin which theearly-successioplant communitys left undisturbed Wl slowly become
dominated by latsucces®n plants, such as river bulrush, cattail, and reed cajrtass. Late
successional plants rely less on seed production to propagdtemore on rhizomes and tubers.
This group of plants has low nutritional valiee waterfowl Rabbeet al. (2004) estimatedod
production bylate-successiomplant communitieso be about onéenth that of earhsuccessioal
vegetationwith cattail produtng aboutl3,600kcals/acre; reed canagyass 12,000 kcals/acre
andriver bulrush 2,700 kcalsAcre.

The dramatic difference in natural food production between-eamty latesuccession vegetation
makes management a critical part of achieving adequate migration habitat for waterfowl.
Wetlandmanagement isighly dependent on thebjectivesor values of thdand manager
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Wetlands in public ownershiproughconservation agencies are managed more intensely to
reduce latesuccessioplant communitieand promote earlguccessiowommunitiesin the
interest ofyielding higher food productionConvesely, privatelyowned wetlands are normally
farmed if they are small and dry enough to be tillPdvate wetlands that are too wet for tilling
are normally farmed around, leaving the wetlandisturbedandtherefore dominated dgte-
succession plants.

Because land ownership and vegetation management are key factors in determiguaontitge
of habitat available, thRWBJV classifiedwetlandsbased on ownership and managemeaiir
main wetland groups were identified:

1 Public wetlands (owned and managectbyservation agenciésr the benefit of
waterfowl and wildlife),

1 Privatelyowned, longterm conservation wetlands (protected byy®8@r to perpetual
easements),

1 Privatelyowned, shorterm conservation wetlands (proted by 18to 29year
conservation agreements, and

1 Privatelyowned wetlands not involved in any type of conservation program.

Within each of the four wetland groups, the wetlands were then grouped by vegetative
conditions. Thdive vegetative conditionsra:

1 Early-succession vegetation (annual, high spextiucing plants)

1 Late-succession vegetation (perennial, low spemtucing plants)

1 Cropped wetlads (farmed during previous growing season)

1 Tree dominated (dense woody vegetation)

1 Upland plants (wetlad soil, altered or dry enough to support upland plants)

Nutritional food production valueare
highest for early succession conditions
and lowest for treelominated ad

upland conditions (Table-B). This

Table B1. Nutritional food production values
(kcals/acre) of vegetative conditions found in
Rainwater Basin wetlands.

informationwas used testimatewvhat Vegetative Conditions Kcals/Acre
eachwetland groupwill contribute to Early-succession 250.000
waterfowlforage production. Latesuccession 25,000
Annual spring habitat surveys conducteq Cropped Wetlands 100,000
in 204-2012provided theRWBJV with Treedominated 0
a measure of how much habjtah Upland 0

averageis available during spring
migration. The most critad factor in
determining the number of acrappears to bthe weatherconditions peceding spring

migration. Preliminary aalysis of historiaveatherecords showethat 2004appears to bthe

most representative of average spring weather and watetioasdiThe acres opondedwater

and vegetative conditions which occurred in 2004 were used to project what could be expected
during average spring conditions.

Based on the estimatieat4.4 billion kcals ofwetlandderived seed resourcase needetb meet
the nutritional needs of migrating waterfo@ppendix A, and wsing 2004 water and vegetation
conditions, the(RWBJV determine a suite ofstrategieshat canachieve thet.4 billion kcal goal.
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Publicly owned lands are the core oftlaad habitat within the R/B. State andederal
acqguisition beginning i
wetlandswerecapable of providing water and habitat during spring migrat@urrently 96
wetland propertietotaling 18,814 acres are in public ownership eit®/aterfowl Production
Areas managed by the U.S. Fish and Wildlife Serfi¢g8FWS)or as Wildlife Management
Areas managed by Nebraska Game and Parks Comm{BKBIC) Public wetlands represent
storic
benefit of migratory waterfowkesulting in thepublic wetlands hamg the highest probability of
providing resting habitat and natural foods.

9% oft he areads hi

n the

204, 436

ear |

y

ITheBeD 6 s t ar

wetl and

acres.

Wetland acquisition has ba a longtermprocess, depending evilling selless, andthese types
of acquisitionften result in only a portion of the wetland becoming public propdiiye long
termgoalis to acquirghe remaining portionsf wetlandgi.e., roundoutsadjoining public

areas GIS analysis has determined that there are 11,620 acres of hydric soils in private

ownershipthatadoin or are in close proximity to public wetlandSplit ownership between a
public agency and a private landowner has causeat 4b8&6 of public wetlands to remain in a
nortfunctioning state (Bishop and Vrtiska 2008).

Determining the Role of Public Wetlands

The RWBJV recognizes that management of these public lands will provide the majority of the
4.4 billion kcalsnecessary to megvaterfowl needsThe 2004vegetatiorsurvey foundhat

wetland vegetationommunitieson public acresvereapproximately 64%n early-succession

and36% in latesuccessiomondition(Bishop et al., 2004Table B2). If public wetlands under
these vegeaitive conditions were 100@gondedduring spring migration, they would be capable
of producing3.1billion of the 4.4 billion kcals needed (Tate2), with 96%o0f the kcals
coming from earlysuccession wetland acreshis underlineghe importance of wethd

management toward eartyiccessiowegetation

TableB-2. Estimatedhaural food production (kcals) on public wetlariddhe Rainwater Basin regio
of Nebraska, based on 2004 vegetation mapping (Bishop et al. 2004).

% of Kcals
Hydric | Ponding Produced
Vegetative Condition Acres | acres |Frequency| kcal/Ac (1000s)
Hydric soils
Early-succession 12,003 63.8 0.177 250,000 531,138
Late-succession 4,835 25.7 0.177 25,000 21,395
Unsuitable habitat (developed) 396 2.1 0.177 0 0
Upland plants 1,580 8.4 0.177 0 0
Subtotal 18,814| 100.0 552,528
Non-hydric soils
Upland plants 13,268 0 0
Total 32,082 552,528
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Even withoptimummanagement, only about 80% of the wetland acres will be-sackyession
communities, providindgor optimum food production. Direct management of the public land
should be sufficiento achieve this nutritional goatpweveranotherkey variable is ponding
frequency and pondedaterarea. Theability of the wetlands tpondrunoff depends othe
amount of cumulativelegradationthat has occurreddi t hi n each welti$ andosos
anticipated thatinderaverage climaconditions wetlandscould reach a ponding frequency of
45%. Given current information availableprsng 2004appears tonost closely represent
average climaconditiors. Howevereven2004fell short of the 45% levelDuring the 2004

i a v e waathermdnditions, water ponded on only 3,300 public acres (17.7%) during spring
migrationandprovidedan estimate®$52,527,62%cals However, f the conservation actions
outlinedin this planwere implementedn public landsthese properties could suppprst over
50% of the foraging need2.2 billion kcals)of spring migrating waterfowl (Table-B).

Public Wetland Strategie s (Target 1)

The RWBJV identified a public land targdiBy 2030, publicyowned wetlands will provide

55% of the total natural forage needed by waterfowl within the Rainwater 8dssted with

this goal three management strategies will collectively allow public wetlands to provide 2.47
billion kcalsby addresshg wetland acquisition, vegetation managemant ponding frequency
of public wetlands.

Strategy A: Increase public wetland acres from 18,8140t26,800. Priority will be given to
Aroundout so t o e x i Adtitiomalgroupdoud dcieswill ineebse then d s .
forage production for waterfowl on many publicly managedwetlands.

This strategyvas intended tgplacewetlandsunder a single, puldiownership Acquisition of
roundout acres is expected to result in more resilient wetland systemsaraiquire less
vegetation management asldouldexperiencencreased frequency and duration of ponding.
Potentialpriority roundout acquisitioawereidentified based othefollowing: 1) thesize of the
roundouthad to be a minimum & acres?2) the public portion of the wetlandad to be a

minimum of5 acres in sizeand3) the public portioncontainedmore than 10% of the hydric
footprint. In somesituationsthese criteria may not applyzor example, a wetland restoration

that requires the removal of a surface drain or subsurface tiles will require the purchase of the
entirehydric footprint to make the project viable.

Using GIS, 10,65%cres were damedto meet these three criteria. TREVBJV accepted 75%
or 7,990acresas a realistic goal to achieve over the next 30 years.alsd8vill be used to
prioritize roundouts that provide the greatest opportunities to fill concentrat®mpfig surface
drains, and pump water as necessary without negatively affecting adjoining private lands.
Ideally, such acquisition arslibsequentestoration wouldmprovewetland functionality,
especially to those public acres that currently exhibit attamd function (1,975 acres).

Strategy B.  Through management,maintain 80% of public wetland acres in an early
successional statéo optimize moist-soil seed production.

To reach the goal of 2.47 billion kcals public wetlandsthis strategy isritical. Plant
communities ar@ot statig and dthoughnewly managed areasedominated with early
succession vegetationnmanaged areas are moving toward-&tecession vegetatio target
of 80% earlysuccession is an aggressive, acitievabletarget.

Preliminary aalysis of public land management indicates that wetltratsare fully restored
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andhaveanintact watershed require less management to maintain desirable vegetation. The
change from latsuccession to eaHguccession will result ia five-fold increase in natural food
production.

Strategy C. Increase ponding frequency under average moisture conditions from8% to
45%.

In addition to increang the number gpublic wetland acres, the frequengith whichthese
wetlands hold wateduring spring migration needs to be increased. RW&JV has targeted a
ponding frequency of 45% compared to tierentl7.7% thabccursin average years.

The presencef water concentration pits associated with grafliy irrigation is a significant
cause of low ponding frequencies. Within watersloigainingpublic wetlands are 874 pits
which have a aggregateapacity of 3,263 acrieet, approximately 19% of thiotal capacity of
the historic wetland@Bishopand Grosse 20)2 In addition, alterations within the wetlands
(e.g., pits, culturally accelerated sedimeoads, road ditcheand drains) need to levaluated
prior to implementing restoratiorThis stategyseeks tancreag the ponding frequency of

public wetlands by affecting the natural watershed hydrology. The filling of 656 pits (75% of
the existing pits) iexpectedo increase ponding from 17.7% to 45%.

All RWB wetlands were in private ownerphat one timeand rumerous attempts were made by
their owners to increasieir cropping potentia{fMcMurtrey et al.1972) Both the USFWS and
NGPC have made significant progr@ssestoiing thesewetlandsto the most feasiblextent, and
in promotng the natural hydrologic characteristics of each wetlagéforts have included filling
concentration pits, removing surface drainsgeatouring waterways, excavating fill material,
and removing culturally accelerated sediment.

Many of the public wetlandsave a past cropping history acahtainhigh-capacity irrigation

wells. Both the USFWS and NGP@ethesehigh-volume wells to provide supplementaéter

during fall and spring migrationThe RWBJVpartnersontinue taupgradehese wells and drill

new wells whe necessary Priority is given to properties where a significant portion of the
wetland is under public ownership and the wetland can be pumped without negatively impacting
adjacent landowners.

Strategy D: Increase he number of upland buffer acres from 13,268 to 17,793 through
fee-title acquisition or long-term easements

Acquisition of upland buffers commonly occurs in conjunction with the acquisition of wetland
acres. Squaring off a property boundary is commodbne for ease of farming and recording
real estate transactionB) cases where a proposed boundary does not provide adequate
grassland buffer for sediment control, efforts will be made to obtaaequate buffefe.g.,
throughlong-term easements)
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Table B3. Estimated food production (kcals) on public wetlands in the Rainwater @ggimof
Nebraska if goalfor acres and ponding frequency are met.

% of Kcals
Hydric Ponding Produced
Vegetative Condition Acres Acres | Frequency | Kcal/Ac (10003
Early-succession 21,443 80 0.45 250,000 2,412,360
Late-succession 5,361 20 0.45 25,000 60,309
Totals 26,804 100 2,472,669

Private Long -term Conservation Lands

Long-term conservation wetlands are treatedalistinct group of privatelywned wetlands
because they provide assurance,tfmtthe duration of the agreemethtey will not be destroyed
or altered.Wetlands grouped in this classification are protected for 30 years oramaireclude
wetlands protected kihe U.S. Department oAgricultured s  WesRdserve BrografWWRP),
Ducks Unl i WorkingeLdndd easemedtdSFWSgrassland/wetland easemergad
wetland/grassland easements held by loaturalresource districts.

Longterm conservation of privatebpwned wetlands is relatilyenew in the RVB. WRPis
administered by the Natural Resources Conservation Sewioeh purchasedts first easement
in 2001. To date Ducks Unlimited USFWS, TriBasin Natural Resources District, Little Blue
Natural Resources District, and Upper Bilgie Natural Resources District are holding ldaegm
(at least30 years) conservatia@asements.

Easements purchased by Ducks Unlimited are usually associatetti@vi/orking Lands
program. The progranmacquiredlood-prone cropped wetlands and adjatceplands and restores
the wetland to its highest functionalityplands are reseededo grassland.The property is then
sold to a private buyewith a perpetual conservation easenmdated on it The easement
allowslivestock grazingandhaying but prohibitsdevelopment and/aronversion of the wetland
and upland to crop productioif.he program helpgrovideproducers witlan economic

incentive to transitiofrequentlypondedcropland from row crops to livestock productidb.

also helps redwgroundwater consumption amtrease groundwater recharge.

Easements purchased by th8FWSalsopromote livestock grazing and prohibit development
and are also perpetudheydiffer, howeverjn the acquisition proces®JSFWS easements
generally areacquired after thevetlands and uplandsave beemestored. This criterionrequires
theRWBJV towork with the landowneswho have existing wetlands and grasslarafgo
restore the land prior to selling the easement.

The diversity of easements and agesallowssellers to sele@noption thatbestsuits their
situation Currently there are 77 properties (6,346 acres) enrolled inteng conservation
agreements, protectirgy448 acresf wetlands.

Determining the Role of Long -term Conservation Wetlands

Wetland vegetation mappirdata from 2004howed that private wetlands with this protected
status had 80% of their wetland acres in eadgcessioand20% in latesuccessiowegetation
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(Bishop et al. 2004(Table B4). The high percentage erly-successiomommunitiesvas
attributed to the recent restoration work of newly enrolled wetlands and the encouragement of
intensive grazing to control plant successidiotal natural foageproducedin 2004was

estimated a168 million kcals, whichepresent about 17.8% of the 1.1 billion kdhlstthe

RWBJV estimates are need&édm longterm conservation wetland$able B4).

Ponding frequencin 2004was 24%Table B4). As with public wetlands, ponding
frequency is affected aiterations within the wetlands abg water concentration piia the
surroundingvatershedswhich intercept runoff before it reaches the wetlanbsufficient data
existtoassess he i nt egr i t ywatersShed, dr thesextenite whicratimey esed
affected by pits.However, if the density of pitis similar to the densityin public watershds,
inferences can be made. For public wetlands, there is an average of 5 pits per waacshed
holding an average of 3.7 adext of water.The 77 existing longerm conservation wetlands
mayhavean estimate®85 pits storing approximately 1,42<eefeet of water.

TableB-4. Estimated atural wetland food production on lotgrm conservation wetlands in
the Rainwater Basiregion ofNebraska in 2004.

Kcals
Vegetative Ponding Produced

Condition Acres | % of Acres | Frequency Kcal/Ac (10003
Early-succession 2,734 79.3 0.24 250,000 164,040
Late-succession 683 19.8 0.24 25,000 4,098
Tree dominated 3 0.1 0.24 0 0
Upland plants 28 0.8 0.24 0 0
Totals 3,448 100.0 168,138

Privately Owned, Long -term Conservation Wetlands (Target 2)

The RWBJV establishea target for longerm conservation wetlandghich statesfiBy 2030,
long-term conservation wetlands will meet 25% of the total natural forage needed by waterfowl
in the Rainwater Bastn .Four management strategies were identified which will collectively
help longterm conservation wetlands provide 1.1 billion k¢dlable B5).

Table B5. Predicted natural wetland food production of logign conservation wetlands,
goals foracresandponding frequencyre met

Kcals
Vegetative Target % of Target | Ponding Produced
Condition Acres Acres Frequency | Kcal/Ac (1000s)
Early-succession 9,515 75 0.45 250,000 1,070,439
Late-succession 3,172 25 0.45 25,000 35,685
Totals 12,687 100.0 1,106,123
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Strateqgy A: Increase the number of wetland acres from 3,448 to 12,687 through
conservation easements or othdong-term conservation programs.

Purchase of easemerisnewill not be adequate meet the goal of providing 1.1 billion kcals
Hydrologic restoratin and vegetation managememistalso beanintegral part of this strategy.

Strategy B:  Through managementmaintain 75% of these wetland acres in early
succession plant communities.

Livestock grazing is expected to reduce seed production within the wettanthe other hand,
annual grazingnayredue late-successionegetatiorandalso reducetand heightcreating
openingin dense stands of vegetatiohhese outcomes would poteily offset the reduced
seed productiorincentives would provide ceshare assistance for necessary infrastructure
such as perimeter fence, cross fences, and livestock watering facilities.

Strategy C. Increase ponding frequency undeaverage moistureconditions to 45%

Removingat least’5% of the water concentration pits within watersh&fdengterm
conservatiorwetlands would provide agstimatedL,068 acrefeet ofadditionalrunoff.

Hydrologic modelingpredictsthe additional water would add approximately 3,687 acres of
pondedhabitat (under average clineatonditions). The additionapondedacres would allow the
RWBJV to reach the targeted 45% ponding frequergdyerations within the wetlands (e.g.,
pits, drains, andtulturally accelerated sedimemisoneed to be addressed through restoration.

Strateqy D:  Increase the number of upland buffer acres from 2,899 to 745 through
conservation easements or other conservation programs.

A >50-meter buffer arouh a wetlandnayprovide an appropriate barrier to reduce sedimentation
and pollution from agricultural runoff. The acreage target was determined using GIS to evaluate
wetlands currently under lortigrm protection. Delineating a Bfeter buffer around ttse

wetlands resulted in one acre of upland buffer for every 2.1 acres of wetlaindy this ratio,

the addition 0B,239 wetland acres woutall for an additional 4,86 acres of uplandhis

number represents the minimum acres of upland buffer. Piepeurrently enrolled in long

term conservation generally have a higher upf@rgetland ratio (1:1.2). The higher ratias

often been a result of lamvnership patterns aridetransition of full tracts with floogborone

acres back wetland and graselawith the goal of developing viable grazing lands on these sites.
If this trend continueghe acquisition of 9,239 wetland acres would enroll 7,700 acres of upland.

Private Short-term Conservation Lands

Shortterm conservation agreements arefthendation of wetland conservation in theVis.

The intensly farmed landscapeeflectsa culture that promotesopproduction from as many
acres as possibleConservatiorpracticessuch as restoring wetland habitat, are often seen as
counterculture aml are viewed with skepticism by many local landowners and producers
Breaking this paradigm takes both time and successful examples of how wetlands can bring
value to the owner and the community. SHertn conservation agreements have proven to be
an efective strategywith 127signedagreementto date affecting 2,481 wetland acres.

Theagreements are voluntary, generally 10 ydausalways less than 30 years in lengthd
promote a rapport between conservation agencies and private landoWwnefisictuating
agricultural economy makes landowners apprehensive about committing their land for a long
period of time. Shortterm agreements allovahdowners to improve wetland habiathout
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long-term commitmentsThe agreements bring landowners andsesvationists together to
designconservation projecthat address wildlife needs and landowner concefhg. resulalso
contributes to a greatérvel of trusttowardconservation agencies.

TheRWBJV used the 2004 survey data to measure vegetative conditioseslafds involved in
shortterm agreements (TabB6). Vegetation composition was 42% easlyccession wetland
community, 29% crop residue, and 29% {siecession wetland commun{ishop et al

2004). The surveyalsoreported 7%or 175 wetland acresf ponded water. This low rate of
ponding greatlyimited the ability ofthis group of wetlands to provide natural wetland food for
migratory birds.With only 7% ponding, these wetlands provided about 24.5 million kcals
(Table B6). If those same wetlands were 10@%nded that value would haveeache®350.5
million kcals

Table B6. Naturalwetland food production on sheigrmconservation wetlands in the
Rainwater Basin in 2004.

Kcals
Vegetative Ponding Produced
Condition Acres | % of Acres | Frequency Kcal/Ac (10003
Early-succession 1,042 42 0.07 250,000 18,235
Late-succession 720 29 0.07 25,000 1,260
Crop residue 719 29 0.07 100,000 5,033
Totals 2,481 100 24,528

Privately Owned, Short -term Conservation Wetlands (Target 3)

The RWBJV established a target for shtetm conservation wetlanagich statesiiBy 2030,
wetlands placed in conservation agreements of less than 30 years will provide @ of
natural forage needed by waterfowl the Rainwater Basin .

Achieving thisgoal depends greatly on landowner participation, which requires conservation
agreenents that have flexibilityEach agreement must be adapted to meet the specific needs of
the landowner and the wetland resourddamerous programarecurrently available through
theRWBJV. The programs demonstrate R&VBJ V 6 s ¢ o nodevielopsg wetland
conservation that complements agricultural production.

Three management strategies were identified which will collectively help-t&ront
conservation wetlarsprovide 44 million kcalgTable B7).

Strategy A: Increase the number of wetland ares enrolled in conservation programs from
2,481 to 7,346 acres.

The wetland acres were derived based on projecting realistic vegetative conditions and ponding
frequency that coulbdeexpectedn the next30 years.Increasing themountof private wetlad
acres in shofterm conservation programs will engage more landowners in wetland conservation

Strategy B: Restore and maintain wetland plant communities at 60% earlsuccession,
30% farmed, and 10% late succession.
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The 2004 survey data reported 29%4he vegetative condition to be ladeccession, producing
onlyonet ent h of t he foodvaluaforchigratingonateriow Shorteefm
conservation agreemewill help shift much of the latsuccession vegetation toward early
successionCostshareincentives aravailable for such practices aesstorationjntense grazing,
disking, and herbicide application.

Strategy C. Restore watershed function séhat ponding frequency reaches 33% under
average moisture conditions.

Wetlands enrolled in shetérm conservation are generally small and shaliowd n 2004,
ponding frequency wasnly 7%. Removal or modification of even one water concentration pit
within the associated watershefdsuch a wetlandould increase the ponding frequeraryd
duration Other practicesuch agemoval of culturallyaccelerated sedimersgasonal water
control structuresand control of latesuccession vegetatipcancontribute greatly toward
reaching a 33% ponding frequency.

Table B7. Predicted natural wetland food production of stierin conseration wetlands if
goals foracres and ponding frequency amet.

Kcals
Vegetative Target | % of Target Ponding Produced
Condition Acres Acres Frequency | Kcal/Ac (10003
Early-succession 4,408 60 0.33 250,000 363,627
Late-succession 735 10 0.33 25,000 6,060
Crop residue 2,204 30 0.33 100,000 72,725
Totals 7,346 100 442,412

Privately Owned, Non -program Wetlands

Private,nonprogram wetlands not involved in any type of conservation program reprlsent t
fourth group of wetlands in theVRB. Hydric soils that had no level of functionality were not
included in this assessmehtit it does include hmanmade stock pondsThe 2004 wetland
survey mapped 12,36fetlandacres and 23,858 acres of stock pandbis group. Only 25%

of the wetland acres had ponded watéegetative condition was 30% in eadyuccession, 50%
in crop residue, and 20% in laseccessionOnly about 15% of the stock pond acres<t@
inchesin depth (3,340 acres). Depths gerahan 12nchesmake most of theatural wetland
foodsunavailable to foraging waterfowl.

The contribution from pvate, nonprogram wetlandsward providing natural wetland foods is
low, due tolow ponding frequency and limited vegetation managemé&h& RWBJV does
recognize that these wetlargtdl provide ecological benefits, such as flood control, sediment
and pollution control, and groundwater rechartyeyears of isolated higtvater conditions,
these wetlands help offset limitedlater conditims in other portions of the\ViB.

Directapplication of conservation practices on these wetlands is expected to immain
Changes within their watershgeduch as pit fillswill allow some increase in ponding
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frequency. Likewise contractfreeincentves to manage wetland vegetation may increase the
occurrence of earfguccession vegetatiomotal kcals produceih 2004wereabout 736 million
or about 17% of the 4.4 billion kcals needé&dble B8).

It is worth noing that the kcals reportemrefrom private, norprogram wetlands that showed
some level of functionalitin 2004 Historic wetlands that were altered to the extent that they
showno functionalitywere not addressed here are approximately 160,000 acres of historic
wetlands in private omership and he number ofvetacres in 2004 represamnly 2% of the
historic number.The future of these neininctional wetlands remains uncertaind itis hoped
that some will be restored to some level of functionality.

Private, Non -program Wetland Strategies (Target 4)

TheRWBJV established a target for privateiywned wetlands not enrolled in a conservation
programwhich statesiiBy 2030, wetlands in private ownership that are not in any conservation
program will provide 9% of the total natural fage needed by waterfowl in the Rainwater

Basir.

The 9%natural forageoal isactuallyless than what was produced in 2004 (17%js

expected that as more of these wetlands are enrolled in one of the conservation wetland groups,
thi s gghareaiopotalproduction will decline.Two strategies were identified which will

help promote the contributicof these wetland® natural wetland food productiofhe

strategiewill primarily be to maintain the status quo for vegetative condition and ponding
frequency.

TableB-8. 2004vegetative compaosition and projected nutrient productionetiands identified
as privatelyowned and not enrolled in any type of wetland conservation proigréme Rainwater
Basin region of Nebraska.

Kcals
% of Ponding Produced

Vegetative Condition Acres Acres Frequency | Kcal/Ac (10003
Natural Wetlands

Early-succession 3,709 30 0.25 250,000 231,813

Late-succession 2,472 20 0.25 25,000 15,450

Crop residue 6,181 50 0.25 100,000 154,525

Subtotals 12,362 401,788
Lacustrine Wetlands

Mixed (stock ponds) 3,340 100 1.00 100,000 334,000
Totals 15,702 735,786

Strategy A: Through incentives and educationmaintain wetland vegetation communities
that are 30% early succession, 50% farmed, and 20% late succession.

Strateqy B: Restore watershed function to these wetlandsothat they reach a 25%
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ponding frequency under average moisture conditions.

Strategy C: Encourage the development of shofterm conservation programsthat
encourage the establishment of grassland buffefsr these wetlands

The future of these privately owned, aprogram landéas a level ofincertaingy. Some of the
acres represent lantsat have been as effectively drained as possible, but leaving a remnant of
the original wetland .t is theRWBJ V @apethat changes in future farm programs, conservation
initiatives, and culture will cause a portion of these to be moved into a mor&iong

conservation program.

The acreage figures identified in the above strategies repraseone possible scenario by

which the RWBJV may achieve its habitat goals (TabB) BFor example, thBprivately

owned, norprogram wetlandsportion of the abledoes not reflect a goal for acrégcause no
acreageyoak were established for this group. However, if the RWBJV is successful in the other
three groups, the acres in the privaiyned nonprogram group could actualtiecline,as

some of these @tlands will move to other groups. It is also conceivable that some non
functioning wetlands could be restored, adding new wetlanalsytone of the four groups.
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Table B9. One possible scenario of wetland acres and their conservation stawstilaaallow the
Rainwater Basin Joint Venture to reach its goal of 4.4 billion kcals of natural wetland forage for
migrating waterfowl.

% of Kcals
Hydric | Ponding Produced
Vegetative Condition Acres | acres | Frequency| kcal/Ac (1000s)

Public Wetlands

Early-succession 21,443 80 0.45 250,000 2,412,360

Late-succession 5,361 20 0.45 25,000 60,309

Subtotals 26,804 100 2,472,669
Privately-owned, Longterm Conservation Wetlands

Early-succession 9,515 75 0.45 250,000 1,070,438

Late-succession 3,172 25 0.45 25,000 35,685

Subtotals 12,687| 100 1,106,123

Privately-owned, ShortTerm Conservation Wetlands

Early-succession 4,408 60 0.33 250,000 363,627
Late-succession 735 10 0.33 25,000 6,060
Crop residue 2,204 30 0.33 100,000 72,725
Subtotals 7,346| 100 442,412
Privately-owned, Norrprogram Wetlands
Early-succession 3,709| 30 0.25 250,000 231,813
Late-succession 2,472 20 0.25 25,000 15,450
Crop residue 6,181 50 0.25 100,000 154,525
Mixed (stock ponds) 3,340 100 1.00 100,000 334,000
Subtotals 15,702 735,788
Totals 62,539 4,757,083
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Restoring Hydrologic Functions by Filling Water Concentration Pits

A total of 10,217 \ater concentration pits are scattered across the Rainwater Basin. They are one
of the main contributors to the decline in the hydrologic function of wetlands. Their origin began
when they were recognized as a way to convert shallow wetlands into cropland. A deep hole or
pit was dug in one arewith the spoil spread out over the remiag portion of the wetland. The

result was a few acres of deep water surrounded by cropland.

As the use of gravitflow irrigation expanded, more concentration pits were developed. Fields

were reshaped to allow irrigation water applied at the uppeofkthe field to gently flow to the

lower end. Unused water which collected at the lower end is recycled back to the upper end. At

the end of the growing season, the pits are commonly pumpgedmidtyhuseadily collectthe

next springdés trauniod fi.r rAidggatnicemetnec hnol ogy i n t
irrigation away from gravity flow to centgaivot irrigation. Farmers who converted to center

pivot systems allowed their pits to remadecause ofhe costof filling them and the lack of fill

mateial.

In recent years, landowners have willywgvorked withRWBJV partners to fill abandoned pits.
With adequate funding, it is believed that pit filling in select watersheds will have a significant
impact s wetland functionality. With thexpandingconversion from gravityflow to center

pivot irrigation, it is a realistigoalto remove 75% of the pits within watersheds, especially
those containing public and lostgrm conservation wetlands.

Currently, there are 874 pits in watersheds containing pulgtlands and 385 in watersheds
containing longterm conservation wetlands. Filling 75% of the pits in watersbégablic

wetlands will deliveran estimated,222 acrdeet of runoff. Based on the size and flatness of

the wetlands, the added runoff wo@add about 6 inches of water depth on 8,443 acres. For
watershedsf long-term conservation wetlands, the gain wouldaheestimated 844 acrdeet,

or 3,687 acres with a depth of 6 inches. An additional 6 inches would dramatically increase the
pondingfrequency andhe occurrence of earlguccession vegetation.

Methodology Used

Runoff projections were derived by using Geographic Information Systems (GIS), and

information from a hydrologic geomorphic model (Stutheit et al 2004), Natural Resources

Conserat i on Servicedos Soil Survey Geographic Dat
conservatiortracking databases.

Pit Selection and Measurement

Watersheds of individual wetlands were delineated using Light Detection and Ranging (LIDAR)
data. LIDAR uses redicted light wavelengths (typically laser) to map the landscape at a very
high resolution. In the Rainwater Basin, the accuracy wasrolt6elevation differences.

LIDAR data werevalidated by field observations.

Watershed boundaries, location of péad soil survey maps were incorporated into GIS to begin
to identify those pits having thgeateseffecton specific wetlands. The hydrologic geomorphic
model (HGM) characterizes the ponding depths of individual wetlands based on soil types.
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Pit volumes were calculated using GIS technology, based on the surface area. It was assumed

t hat

p i t safd depihdveren actor pvithconstrucion recommendations defined in the
Natural Resources Conservati®re r v FieldeOdfise Technical Guide. For typical rectangular

pits, the long sides have an average slope of 2:1. The shorter ends have a 4:1 slope. To simplify
calculations, a slope of 2.5:1 wassumedor all sides. An average pit depth of 8 feet was

assumegalthough pitsn the western portion of the Rainwater Basin are typically deeper. The

intent was to avoid an inflated estimate.

Playa wetlands have soil signatures defined by different soil morphology and are associated with
different water depths. The HGM defines thebaracteristics. For example, temporary

wetlands capable of holding water for a few days have Fillmore soils and generally fill to an

average depth of 4 inches. Seasonal wetlands have Scott soils and an average depth of 6 inches.

Semipermanent wetlandsakie Massie soils and an average depth of 8 inches.
GIS analysis calculated the average size and total surface acres of each wetland type. Also

calculated were the average and total water volume of each wetland type. Surfdoenatea
volume ratios wex computed (Table-C). The ratio identifies how many surface acres of

wetland can be filled with one aefeot of water. For examp]¢he ratio for a temporary wetland

is 3:10 meaninghat the water contained & 10 acrefoot pit is able to fill a 3éaae temporary

wetland.

Watercapture by a pit is not a single annual event. During the course of a year, the pit loses

Estimating Annual Impact

waterthroughevaporation and seepage, allowing it to collect additional waterdutrsequent
moisture events. Therefore, the estimated annual impact of a pit on wetland acres is greater than
the static holding capacity of the pit. Using information impliedi®&HGM, wetland literature,

and field observations, the Joint Venturerasties the annual impact is about 1.5 timegpthet 6 s

storage volume.

Cal

cul ating

Concentrat.

on

Pitsbo

mp act

Thereare1l67 wetlandootprints fully or partially owneénd managed kyublic entitieswithin
the RWB. The wate+tholding capacity of these wetlandss estimated to k5,782 acrdeet.
Within thewatersheds of these wetland footprints&ré water concentration pits. Their water
holding capacity is 3,263 acfeet 19% of thewetlandfootprints éstimatedstoragecapacity.

Fi

ng 75% of

Table G1. Wetland types and their associated watdding characteristics

t he

wat er s heds 0-fepti Multiplyimgtoat d

Ave. Water Area:Volume
Wetland Type Soil Type Depth Ratio*
Temporary Fillmore 4 3:1
Seasonal Scott 6 2.31
Semipermanent Massie 8 1.7:1

*Acres of wetland filled with one acr®ot of water
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storagevolumeby the annual impact factor of 1.5, the added runoff to the 167 wetland sites
would be 3,671 acree®® enough to fill 8,443 acred seasonal wetlands.

Equation:
XU 0@ 00 1 Gk & 6D "QEOG 1) O D @ £HD Qi
0.75 = Portion of total pits targeted for removal
PV = Total pit volume within the watershed
Al = Annual impact index
Example:

L ot g AMEOpd 2% AU TAAOAO | £ OAAOI T Al xAOI

AA
In 2004 public wetlands ponded water on 4,033 acres. The ponding frequency on public
wetlands that same year was 18%. Adding 8,443 acres would bring the total to 12,476. If the
75% pitfill target is reached, ponding frequency is expected to be close to 45%. This level of
ponded water corresponds to the 50%idatedby the National Wetland Inventory, HGM, and
Soil Survey Geographic Database regarding the expected level of &muisn for seasonal
wetlands.

Cal cul ating Concentr at renmCoRservasod Wetlamgsa c t 0

The same process used for watersheds containing public wetlandsetdés watersheds

containing longterm conservation wetlands. The actual number of pits involved has not been
determined at this time, but the relationship between pit density and wetlands should be similar
to that of public wetlandsFor public wetlandshere averaged 5 pits per wetlangth an

average volume of 3.7 acfeet.

There are currently 77 lorigrm conservation wetlandsnd thusan estimated 385 pits within
their watersheds. The cumulative voluaighese pitsvould beapproximatelyl,425 ace-feet.
Removing 75 percent of the pit volume would result in approximately 3,687 surface acres of
seasonal wetlands (0.75 x 1425 aferet x 1.5 x 2.3 acres per adwot). The increase in water
reaching wetlands is expected to increase the ponding frege®ser to 45%.

Calculating Cumulative Impact of All Concentration Pits

GIS analysis shows that outsidbwatersheds containing public and letegm conservation
wetlandsthere exist 8,958 pits. These pits are of lower priority to the Joint Ventumdlibse
associated with protected wetlands. However, if the pit characteristics used above are used for
this group, removing 75% of their storage capacity would equal approximately 85,762 surface
acresn seasonal wetland$he storage capacity would e¢@4,858 acrdeet (0.75 x 8,958 pits

x 3.7 acrefed per pit). 24,858 acrieet x 1.5 x 2.3 acres per adoot = 85,762 surface acres of
seasonal wetlands.
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Protecting Wetland Function with Vegetative Buffer Zones

A vegetated buffer zone is an integral component of a healthy wetBarfters significantly
reduce the level of nitrates and other pollutants that may enter a watgiMusbutt et al. 1993,
Osborne and Kovacic 1993). Functionally, upland veyetétuffers increase hydraulic
roughness and decrease surface flow velocities, thereby reducing seckmginty capacity
(USDA 1991). Peterjohn and Correll (1984) found that concentrations of nitrogen and
phosphorus were significantly redudedm surfece runoff from agricultural fieldthat flowed
acrossa 20-meter riparian buffer. In addition, upland buffers produce suitable cover for many
types of wildlife (Poiani and Johnson 1993). Terrestrial habitats surrounding wetlands are
essential for many s&i-aquatic species that depend on mesic ecotones to complete their life
cycle (Semlitsch and Bodie 200B)r examplemany species of waterfowl and waterbirds use
upland habitats surrounding wetlands for feeding, overwintering, and nesting.

This appendiddescribes the process used by the RWBV to quantify upland acres needed to
buffer RWB wetlands. Information frothe RWBJV project tracking database, Hydrologic
Geomorphic Model (HGMStutheit et al. 2004 Soil Survey Geographic Database (SSURGO),
and field observations @reused in this assessment. The assessment was completed on public
lands and lands enrolled in lotgrm conservation programs to determine a wettangpland

ratio based on the acres necessary to establishéd®r upland buffers. Hse ratios were then
used toestimate upland acres needed to provide an adequate fouttee wetland acreage

targets outlined in the RWBJV Waterfowl! Plan.

Calculating Upland Buffer Acreages

Peerreviewed literature ancesults from field studies condied in the RWB suggest a-bieter
buffer is sufficient to reducthe amount o€ulturally accelerated sedimentation and agriculture
chemicals reachingwetland. To estimate the acres of buffer needed to protect the wetland
acresproposedn the RWBJV Weerfowl Plan GIS software and data wea@alyzed. This
analysis allowed the RWBJV to produce etl@ndto-upland ratiao calculate the number of
upland acreseeded to buffer the hydric soil footprinkgt arefully or partially owned by public
entities and theprivate wetlands enrolled in lortfgrm conservation programs. Resualts
summarizedccording tawnership.

For public wetlands, 5éneter buffers were created around the entire hydric soil footphst.
described in the RWBJV Waterfowl Plaammmayjority of the public lands contaanly a portion

of the entire hydric soil footprintFor planning purposelowever the buffers were generated
around the entire footprinincluding the private portion of the footprint. Once the buffers were
generategthe acres were summarized and compared to the total acres of the hydric soil
footprints. The ratio was 1.8 wetland acres to 1 upland acre.

The same process was compldaiedetermine the wetlar-upland buffer ratio needed to
create 5dmeter buffers on all of the hydric soil footprints currently enrolled in-@mm
conservation programs. To complete this assessmé&®meter buffer was again created
around the histac wetland footprint of thoseretlandscurrently enrolled in the lonterm
conservation programs. Once the buffers were genethtedcres were summarized and
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compared to the total acres of the hydric soil footprints. The ratio was 2.1 wetlandékcres t

upland acre. The ratio was used to estimate the associated upland acres necessary to buffer future

long-term conservation programs

Public Land Buffer Acres

Currently, 18,814 wedind acres are publicly owned and managed by NGPC and USFWS. In
addition to the wetland acres, these entities manage 13,268 adjacent upland acres. However,
most publicly owned wetlands only encompass a portion of the entire hydric soil footprint.
Currently of all the hydric soil footprints in the RWB that contain publitds, 60% of the total
wetland footprint acreage (11,620 acres) is privately owned.

For planning purposes the RWBJV developed three criteria to prioritize roundouts. They are: 1)
the tract contains at least five acres of the footprint are already yubioled, 2) at least 10% of

the footprint is publicly owned, and 3) at least five acres of the entire foappendt publicly

owned. In some situations these criteria may not apply. For example, in the case of restorations
that require removal of suda drains or subsurface tiles, the entire hydric soil footprint must be
acquired.

When the roundout criteria are applied, 92 of the 167 wetland footprints partially owned and
managed by public entities contain potential priority roundouts. These wéilatpdnts total

25,941 acres; 15,286 acres are publicly owned and 10,655 acres are privately owned. The
RWBJV partnership recognizes the social issues associated with land acquisition, and therefore
set a goal of 75% acquisition of the private acoe3,990 acres.

Many of the privately owned fAroundouto wetl
on the 1.8:1.Qvetlandto-uplandratio, an additional 4,525 upland acres would be necessary to
buffer the 7,990 wetland acthat represent thacquisitiongoal

Required Buffer With Public Wetland Acquisitions
Buffer Size.......ccuveeeiiiiiiiiiiiiieeeiee 50 meters
Priority Roundout ACres........ccccoeeeeeeeen... 10,655
Priority Footprint Acres Analyzed ........... 25,941
Buffer Acres Analyzed.............cccccceeeennnn. 14,691
Wetland-to-Upland Ratio ..............cccevvvvvnene. 1.8
75% Roundout Acquisition Acres..............7,990
75% Buffer Acquisition ACres...........cccce.. 4,525
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Long-Term Conservation Buffer Acres

Currently there are 3,448 wetland acres and 2,899 upland acres enrolledteriong
conservation programs. The RWBJV goal is to acquire at |é#ktreeter buffer for wetland
aaes enrolled in these programs.

The longterm conservation strategy outlined in the RWBJV Waterfowl Plan is enroliment of
12,687 wetland acres in lostigrm conservation programs. This would require an additional
9,239 wetland acres to be enrolldgiaseal on the 21:1 wetlandto-upland ratig 4,346 upland
acres wouldeneeded to establish a-aeter buffer aroundetland acres at goal.

To date, lands enrolled longterm conservation prograrhave included more upland acres

than necessary to achieae&sGmeter buffer. Many of these sites are being developed with cattle
production as the intended lotgym agriculture use. Current enrolimergiect a 1.2:1
wetlandto-upland ratialcompared to the 2.1:1 wetlatotupland ratio needed for a Bleter

buffer). Iffutureenrollments continue this patteffy700 adjacent upland acres would be
enrolled inlongterm conservation programs in concert with the 9,239 wetland acre target.

Theupland acreaggoal isbased on the 2.1:1 ratioohgterm conservabn programs are all
designed for private landand enroliment isotally voluntary so additional upland acres may be
enrolled into these programs above the acreage necessary to provide the deseésr biffer.

At times howeverjt will not be postble to achieve a 5tnheter buffer; thereforin these

situations projects will be engineered to provide the best protection possiblthedatk of a
50-meter buffer will not necessarily preclude a project from being implemented. Upland acres,
including those in excess of a-Beter buffer, will provide habitat for a variety of resident

wildlife species.

Required Buffer With LTC Wetland Enrollments
Buffer Size.........cccooeeeiiiiiiiiieee 50 meters
Wetland Acres at Target..........ccccccunnnnn. 12,687
Footprint Acres Analyzed..............cc......... 7,360
Buffer Acres Analyzed.............ccccooeeeeen. 3,462
Wetland-to-Upland Ratio .............ccccoeeeenns 2.1
Additional Wetland Acres to Enroll ........... 9,239
Additional Buffer Acres to Enroll ..............4,346
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Common and Scientific Nomenclature for Species Described in the RWBJV
Waterfowl Plan

Birds

Common Name

Scientific Name

American Wigeon

Anas americana

Blue-winged Teal

Anas discors

Canada Goose

Branta canadensis

Canvasback Aythya valisineria
Common Goldeneye Bucephala clangula
Gadwall Anas strepera

Greater Whitdronted Goose

Anseralbifrons

Greenwinged Teal

Anas crecca

Hooded Merganser

Lophodytes cucullatus

Interior Least Tern

Sterna antillarum athalassos

Lesser Snow Goose

Chen c. caerulescens

Mallard

Anas platyrhynchos

Northern Pintail

Anas acuta

Northern Shoveler

Anasclypeata

Piping Plover

Charadrius melodus

Redhead

Aythya americana

Ring-necked Duck

Aythya collaris

Rossods Goose

Chen rossii

Sandhill Crane

Grus canadensis

Trumpeter Swan

Cygnus buccinator

Wood Duck

Aix sponsa

Whooping Crane

Grus americana
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Plants

Common Name

Scientific Name

Alfalfa Medicagosativa
Barnyard grass Echinochloa muricata
Buttonbrush Cephalantus occidentalis

Canada thistle

Cirsium arvense

Cattail species

Typhaspp.

Common reed gras3ragmites

Phragmites australis

Coontall

Ceratophyllum demersum

Corn Zea mays

Curly dock Rumex crispus
Duckweed Lemna spp.

Eastern red cedar Juniperus virginiana
Hickory species Caryaspp.

Hybrid broadleaf cattail

Typha latifolia

Hybrid narrowleaf cattail

Typha angustifolia

Kentuckybluegrass

Poa pratensis

Leafy spurge Euphorbia esula
Milo Sorghum bicolor
Pondweed Potamogetorspp.

Purple loosestrife

Lythrum salicaria

Reed canary grass

Phalaris arundinacea

River bulrush

Schoenoplectus fluviatilis

Rush species Scirpus spp.
Russian olive Elaeagnus angustifolia
Sedge species Cyperusspp.

Smartweed species

Polygonum spp.

Smooth brome grass

Bromus inermis

Soybean

Glycinemax

Wheat

Triticum aestivum
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