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Executive Summary

The Rainwater Basin Joint Ventypartnershig RWBJV) was formed in 199%ith aprimary

focusof protecting, restoring, and enhancing wetland habitat iRRthewater Basin Wetland
Complex (RWB). The RWB contains a high density of ptayetlands, whiclprovide critical
stopover habitat for various species of migratory waterfowl, waterbirds, and shorebirds. Due to
its diversity of wetland types andid-latitudelandscapguxtaposition the RWB is the focal

point of spring migratiorior millions of waterfowl. Althoughit wasnot withnt he par t ner sh
initial purview,the RVBJV Management Board embraced ##9North American Bird
Conservation Initiativeexpanding the geographic focus and acknowledging the conservation
objectives outlined imll four of thenational birdconservation plans (North American

Waterfowl Management PlaRartners in FlighNorth American Landbir€ConservatiorPlan

North American Waterbird Conservation Plamd the United States Shorebird Conservation
Plan). The expandedv®BJV Administrative Aeaincludesthe portionf Bird Conservation
Regiors 11 (BCR 11, Prairie Pothole Region) and 19 (BCR 19; Central Mixass Prairies)

that lie withn Nebraska.

The RWBJV Shorebird Plan addresses the habitat need®t siiorebirds that ethe RWBJV
Administrative Area Recentestimatesuggest th&@WBJV Administrative Area supports 1.7
million shorebirds during the nedoreeding phase of thheannual lifecycle and oved11,000
breeding shorebirdsThe“nonbreeding phasedescribed in th&@WBJV Shorebird Plamefers
to migration as no shorebirds winter in this regioAt population goalevels described in the
United States Shorebi@onservatiorPlan(USSCP)it is estimatedhat habitats within the
RWBJV Administrative Area will need to supp@.4 million shorebirds To guideconservation
planning the RWBJV developed a benergetis model This model describes tharaging
resourcesiecessary to suppdhe shorebirds expected to use R&/BJV Administrative Area
atUSSCPgoal levels.

To make the RWBJV Shorebird Plan relevant to managkosebirds were aggregated ifboir
primaryforaging guildswith habitatobjectivesdescribed for each guildThe four foraging
guildsare:agri-probersandupland associasgesmaltbodiedproberggleanerslarge-bodied
probers and swimmersThebioenergetis modelsuggest that wetland habitats within the
RWBJV Administrative Areawill needbe able tgrovide2.1 billion kilocalories kcal9 of
foraging resource®r shorebirds at USSCP goal levelsis estimated that approximately
202,815total wetlandacreswill be required to meet theg@agingrequirements Habitat
inventoriescompleted for th&@WBJV Administrative Area suggestere is adequatgetland
andupland habitato support shorebirds usirtbis large geographic landscape; however
sufficient habitat may not be availablegeographic regionaith high shorebird usencluding
the RWB

To evaluateshorebird carrying capacity at finer scalesnservation lanningwascompletedhot
only for the RWBJV Administrative Area, but alfawr the RWB. Thediversity ofwetlands
found in the RWABattracs a variety oshorebirdspeciesand asignificant proportionof some
species At USSCP goal leve]dt is estimated that theWB will needto provide207 million
kcalsor 20,260acres of suitable foraging habitdecent habitanventoriessuggesthereare
adequate “t ot loweversuifeientaaresaf poadedoeagailable habitatare not



presenfor shorebirdsluring the norbreeding phase of thheannual lifecycle. The

bioenergetis modeloutputs and habitat inventorigglicatea habitat deficiency fagpecies in
thesmalltbodied probergleaners anthrgebodiedprobersforaging guilds In the RWB
consenation deliverystrategiegor shorebirdsnirror the strategies described in the RWBJV
Waterfowl Plan These strategidecus on 1) wetlandwatersheatonservatioro increase
wetland acres; dnprovead hydrologic function fumber ofacreshat pond watgrto increase
availablehabitatduring shorebird migratigrand3) appropriatenanagement to promote desired
habitat conditions Conservation delivery will be completed along the major riverine systems
found in the RWBJV Admirstrative Area to providsuitablenesting habitat foPiping Plovers.

In the Sandhills conservation actions willeed to be developed that provide opportunities to
increase habitat for breeding shorebirds and complement existing cattle production operations.

Research and monitoring will focus on refining shorebird use estinmabesh the RVBJV
Administrative Area anthe RWB. Directed researcwill focuson theforaging resources
availablein differentwetland habitatfound in theRWBJV Administrative Areaas well as
forage efficiencypy shorebirdsising theRWBJV Administrative Area and RWBMonitoring
efforts will be developed to evaluate wetland restoration and habitat managemeigiesto
develop more effectiveonservatiorpractices that will increase the probabilitydefsired habitat
conditions for shorebirds.
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Introduction

Thepurpose of th&ainwaterBasin JointVentureShorebird Plams to complementhe national,
regional,and state planthat address shorebird conservatidime secondupdate to théJnited
States Shorebird Conservation P(R8SCP)wascompleted in 200 (Brown et al. 20@). This
plan was authorebly avariety of stakeholderincludingstate andederal agencies, nen
governmental conservati@rganizationsand individual researchefi®m across the cournt

The USSChutlinedthree ovearchingconservation strategies different scales. At the
broadest spatial scale, the hemispheric levelstizegyis to restore and maintain the
populations of all shorebird species in the Western Hemisphere. At a national scale, the goal is
to stabilize populations of all shorebird species known or suspected to be in decline due to
limiting factors occurmg within the Uited Stateswhile ensuring that common species are also
protected from future threats. At a regional scale, the goal &fSSCHs to ensureéhatan
adequate quantity and quality of habitat is identified and maintained to support the different
shorebirds thatisethese regions during theeedng and norbreeding phases of tinennual life
cycle (Bravn et al. 2001).

The USSCPcomplemert existing landscapescale conservation efforte North American
Waterfowl Management Plan, North American Landbird Plan Naorth American Waterbird
Conservation PlanTheUSSCPrecognized that Joint Ventigewnhich are selflirected
partnershipgmonggovernmentgencies, noprofit organizations, tribes, corporations, and
individualsfor the purpose afonsering habitat for priority bird speciegsrethe primary
conservation delivery mechanism. Given the regionalized frameworks of Joint Vetitares
multi-scded strategie®utlined in the USSCReeded tde scaleddown to meaningful
conservation delivery objectivésr eachlJoint Venture.

In 1992, the Rinwater Basin Joint Ventupartnershigf RWBJV) was formed The initial focus

of the RWBJVWwasdirected towardwaterfowl habitat within th&®ainwater Basin Wetland

Complex (RWB) Beginning h 2001, inresponséo a national call fodoint Venturego extend
conservation work to all species of birds, the RWBJV partnership expanded its administrative

areato include the portions @ird Conservation Region(8CRs)11 (Prairie Potholdregion

and 19(Central Mixedgrass Praies Region that lie within NebraskaThe RWBJV Shorebird

Pl an represents the RWBJV’' s i nindeivadidninghef ort t o
RWBJV Administrative Area.

Although the administrative boundary has expanded, the name of the RWBJV remains the same.
The need to retain the name outweighs the confusion it may pose to those unfamiliar with the
organization or thgeographyf Nebraska.Within this document;,RWBJV’ will be used to

reference the partnershifRWBJV Administrative Areawill describe the geographic area
administered by the partnership, amWB” will be used to describe the wetland complex that
wasthe impetus for the creation of the RWBJV. Every attempt will be made to make it clear to
the reader which form is being addressed.

The purpose of thRWBJV Shorebird Plan is to estimate shorebird use in the RWBJV
Administrative Areaassesshorebirdforaging needs, andeterminehabitat that willbe

necessary to support the estimated number of shorebirds that will use this region at population
goal levels outlined in the USSCP. The RWBJV Shorebird Plan providestisnate of habitat
necessary teupport orebirds during the nelreeding and breeding phases of the annual life
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cycle. Conservation strategies are presented to guitleearound delivery These strategies
are basedn current conservation programs and tools available to land manhagthpublic
and private.lf implementedthese strategiesreexpeced to compment current habitat
conditions and resuih a landscapeapableof supporting shorebirds at desired population
levels. This document also presentsquity research anchonitoring needdto evaluate
conservation succesaddress key assumptions outlined in this péamd inform future versions
of the RWBJV Shorebird Plan
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The RWBJV Administrative Area

Approximately 90% of th&@WBJV Administrative Areas inBird Corservation Regiond

(BCR19), theCentral MixedgrassPrairies Regionwhile 10% isn BCR 11, thePrairie Pothole
Region (North American Bird Conservation Initiative 1999heareaof BCR 11 that is
administered by the RWBJV is at the southern edgheoPrairie Pothole Region. Thaseahas

no true prairie pothole wetlandand the landscape is dominateddnyd uses and habitats
characteristic of BCR 19. In Nebraska, BCR 11 is dominated bycropvagriculturewhile the
wetlands and grasslands generally are confined to the drainages of the Missouri and Niobrara
rivers (Bishop et al. 2IB; Bishopet al. 201). To define the RWBJV Administrative Areall

of BCRs 11 and 1th Nebraskaverethereforecombinednto a singleunit.

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

variatiors in temperature angrecipitation West of the 106 meridian evapaation and

transpiration exceed precipitation, commonly dryipguetland even in wetter years.

Precipitation occursporadically, which results in variable amounts of water in wetland systems.
In some years, precipitation and snow melt may come earlpeadundant enough to fill most
palustrine wetlands and sustain flowgiverine wetlands. In other years, the greatest
precipitation occurs as a result of summer thunderstorms. This 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 concentration pits, land leveling,
culturallyaccelerated sedimentation, road ditches, drainage djtchasive 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).

Grasslandslominatedoy mixedgrass, tallgrass, andrsdhill prairie communitieenceoccupied

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

grasslands have been converted to-ocoop agriculture. The grasslands that renaae
generally associat ed wjotldndstndt suitablefgrrcarop” s r i ver i
agriculture due to the potential for wind and/or water erosion. The remaining grasslands are

often integrated into agricultural operations for grazing or lggywhich, 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 the Loupissouri, Platteand Republican rivers the

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 diversity of gries, including both deciduous and coniferous woodlands. Invasion by
eastern red cedar &amajor threat to these communities as well.
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Geographic Focus Areas in the RWBJV Administrative Area

For planning purposes the RWBJV Administrative Area divided, based on landsma
characteristics, into eigléeographicFocusAreas (Figure 1)1) Central Loess Hills, 2) Central
and North Platte River, 3) Missouri River, 4) Northeast Prairies/Elkhorn River, 5) Rainwater
Basin 6) Republican River/Blue River Dnages and Loess Canyons, 7) Sandhills, and 8)
Verdigris— Bazile Creek Drainages (Figure 1).

In orderfor states to receive federal funds through the Wildlife Conservation and Restoration
Program and the State Wildlife Grants Progr@wongress charged each state to develop a State
Wil dlife Act i oplanBthaNebraska NatutalrLegack RrdjesSchneider et al.
2017, which was developed as a statiele plan to direct and focuke actions of conservation
partners in Nebraska. To provide geographic fpbigdogically unique landscapes (BglLwere

Missourj R’Ve
Z=on r

Republican River/Blue River Drainages and Loess Canyons

Figure 1. Geographic Focus Areas in the RWBJV Administrative Area.

identified, including 23ocated within theRWBJV 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 habitat wbh support atrisk species. fie23 BULs in theRWBJV Administrative
Areaare:

Calamus River Elkhorn Confluence  Middle Niobrara Sandstone Prairies
Central Loess Hills Keya Paha North Loup River Snake River
Central Platte River Loess Canyons Panhandlérairies Southeast Prairies
Cherry County Wetlands Lower Loup River Platte Confluence 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% athe landscape (Table 1). EackdgraphidocusArea contains a variety
of wetland, grassland, and woodland habitats. Over half of the wetlandk\iathin the

4
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RWBJV Administrative Area are located in the Sandhills, with a majority of these acres being
classified as subrigated wet meadowgpélustrine wetlands). The RWB Geographic Focus
Area contains the highest density of playa wetlands (palastretlands), followed by the

Central Loess Hills (Central Table Playa Complex), Northeast Prairies/Elkhorn River (Todd
Valley Wetland Complex), and Republican River/Blue River Drainages and Loess Canyons
(Southwest Playa Wetland Complex). TRepublicarRiver/Blue River Drainges and Loess
Canyons GFAcontains the most humanade wetland features (reservps®ck dams, and
irrigation reuse pits; Table 1). Outside of the Sandhills, grasslands are generally confined to the
floodplains of the major rivesystems or on environmentagnsitive lands. The primary
Geographid-ocusAreas with significant grasslands are the Central Loess Hills, Northeast
Prairies/Elkhorn River, Republican River/Blue River Drairssged Loess CanyonSandhills

and Verdigris Bazile Creek Drainages (Table 1).

Table 1. Wetland and grassland acresthgrit dstribution bygeographidocusarea Bishop et al. 2011).

Central Loess Hills

The Central Loess Hill&eographic Focus Aredocated in the center of the RWBJV
Administrative Areacontainsrolling to steep loess hills dissected by the valleys of the Loup
rivers Ridgetops(tables)are nearly level to gently slopiragdcovered with loess soils.

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
Sandhills 13,587,519 1,253,724 25,719 1,120,700 22,331 84,974| 11,535,386
Verdigris—
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
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Scattered across these table lands are numerous playa wetlands referred to as the Central Table
Playas (LaGrange 20Q5Based orhydric soil mapping units (polygons) and degsienal

wetland points defined in the Soil Survey Geographic Database (SSURGO), as well as the
palustrine wetlands delineated in tiational Wetlands InventofNWI; Cowardin et al. 1979),

it is estimatedhatthere were oncever 6,300 playas coveringore tharl8,000 acresBased on
anassessment of aerial photography completed in 208Doyer half of the playas (3,@

individual wetland footprints) continue to demonstrate some level of funaiimm apondng

water or growng hydric vegetationBishop et al. 2011). These playa wetlands are generally
smaller than the playas found in tR8VB and are characterized bgasonal and temporary water
regimes.

The steep, erodible side slo#ghe Central Loess Hilldrop offinto thebroadfloodplains of

the Loup rivers. The Centrabkss Hills GFAcontainghe lower reaches of the Middle Loup,
North Loup, and South Loupvers, all of which are springed and originate in the Sandhills.
These broad and shallow saped riveramaintainrelativelyconstant yearoundstreamflow.
Sandbars and shallow side channels are typical features within and adjacent to the active river
channels

Based on a 2011 habitat assessment, the CewieaklHills GFAcontains pproximately12,500

acres ofpalustrine wdands, 136,000 acres okt meadows and othaverine wetlandsand
approximately 2.2 million acres gfassland (Table 1). The playa wetlands falin this GFA
provide importantnigration stopover habitat foéhe endangeredhoopingCrane(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 rivers provide
breeding habitat for the threatenddrthern Great Plains population®iping Plovers and
endangerethterior population of.eastTerns. 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 ranchingire dominant landsesn the Central Loess HillsRow-crop
agricultureis generallyconfined to the river valleys and areas of limited topographic relief.
Crops generally include alfalfa, corn, milo, soybeans, and whéast of the steep, more
erodibke slopes remain as native grasslataisiinated by mixedrass prairie communities.
Highercommodity pricesand the guaranteed income provided by the Federal Crop Insurance
Program have contributed to tbenvesionof environmentally sensitive grasslaratsd

wetlands taow-crop agriculture.This conversion has rededthe quantityand distributiorof
grassland, wetland, and waeadow habitatound throughout the Central Loess HillBhe
encroachment of undesirable plant species (i.e., eastern rediRadsian olive, smooth brome,
etc.) has occurred on thousands of acres of native halfiedssuppressiors believed to be a
major factor that has contributed to the expansionwasive species throughout this Geographic
Focus Aea

Central a nd North Platte River

The Central Platte River is a-9file segment of the Platte River, extending from Lexington,
Nebraska to Chapman, Nebraska. Historically, the Platte River was a wide, shallow river with
multiple channels that meandered across anrestya floodplain. Large, scouring floods
regularlysetbackvegetation succession and maintained a diversity of habitats across the
floodplain. Following European settlement, the Platte River was extensively regulated, and the
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flood pulses and river flogvithat once shaped the ecosystem were greatly reduced. As a result,
the areas of active floodplain and associated wet meadows were reduced, the river channels
narrowed and deepened, and extensive riparian fdresgsnesstablishean islands andlong

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

Platte, Nebraska, befol®30andafter193Q 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 1970. Similarly, the average channel width
near Overton, Nebrka, declined from 4,800 ft. in 1865 to 740 ft. in 1998 (Murphy et al. 2004).
Sidle et al. (1989) reported thé@% to 80 othe open riverine/sandbhabitatand55% ofwet
meadow habitatad beerost in this reach of the Platte River due to agricultoaaiversion,
development, and hydrologic changes.

Despite the highly altered nature of this system, the combination of broad, braided river
channels, adjacemtet meadowsand abundant food suppliesntinues to attract millions of
wetlanddependeninigratory birds each yeafThe 60,000 acres of palustrine and riverine
wetlands and over 140,000 acres of grassland that almgthe Central Platte River continue
to provide necessary roosting, loafing, and foraging habitat for millions of migratosy bird
These habitats are usedthg endangered/hoopingCrane(USFWS 1978pandapproximately
90% of t BaedhilMirand pdpulationand providemigration and wintering habitat for
millions of waterfow] migration habitat for a myriad of waterbirdsdanonrbreeding habitat for
numerous shorebirddn addition the Central Platte River providbseeding habitat for the
threatenedNorthern Great Plains population iping Plovers andthe endangerethterior Least
Tern andfor an estinated 160,000 pority grasslanehesting birds (Rainwater Basin Joint
Venture 2013).

Today the Central Platte RiveYalley is intensly cultivated Based on th2009United States
Department of Agriculture (USDA) Cropland Data Layaver 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 Nebraska Department
of Natural Resourcg®NR). This designation required new groundwater and surface water
depletions to be offsgwith the intent omanaging the system in a sustainable manner.
Although cropland conversion ha®wed gravel miningandresidential and commercial
development continue toseltin theloss of riverine and wemeadow habitats. Invasive plant
species also continue to degradelrannehabitatsand adjacent weheadows. Primary threats
include eastern readtedar, Kentucky bluegrasgBhragmitespurple loosestrifeseed canar 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 Nebraska. The stretch
of the North Platte River within th@entral and North Platte Riv&FA 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 riverine wetland hakitatading approximately

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

The wetland and grassland habitats in thisy8I@ stretch of river from Lewellen, Nebraska to
North Platte, Nebraska have also beegatigely impacted by the extensive regulation of North
Platte River flows since European settlement. It is estimated that 25% of the historic wet
meadows have been converted to+@ap agriculture (LaGrange 2005). The altered flow
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regimes have resultad an increase of scredhrub and forested wetlands at the expense of
riverine and emergent wetlands (LaGrange 2005).

Despite the negative impacts of lanske conversion and altered flow regimes, this stretch of

river contains a diverse mix of riverinachimarsHike 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 important foottien of the migcontinent
population of &ndill Cranes (approximately 56,000 individuals) that do not stage in the Central
Plattevalley (Krapu et al. 2011).

Althoughthe conversion ofrasslandand wetmeadovs to row-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 reaedar, Kentucky
bluegrassPhragmitespurple loosestrifereed canary grasRussian olive, ansmooth brome

Missouri River

The Missouri RiveiGFA area forms the northeast boundary of the RWBJV Administrative Area.
This 125-mile stretch of riverbetweerPonca, Nebraska and Spendéebraskais the

southernmost unchannelized portmiithe Missouri River Becausehis portion of the river
remainsunchannelizedhe active channel and associated floodplain conteigraad 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. &hiver occupied a sandy channel diudved

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 islarg] deep pools, marshland, and shalleater areas (U.S. Fish and Wildlife
Service 1980). The character of the Missouri was drastically altered between 1930 gra$ 1970
channelization and maistem dams narrowed and deepened the river chamkehssociad

floodplain wetlands disappeared. The six ratem 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 fitepstream dasihas reduced the flood
pulse thatvas a key factor imaintaining the irchannel habitat and adjacent floodplain

wetlands Although thestretch of theMissouri Riverwithin the GFAIs not channelizedt is

still negatively impacted by the upstream daReduced sediment loads negatively influence
channel morphologywhile controlled releasesom upstream danmeduce scouringndin-

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

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

Based ora 2011 habitat assessment, the Missouri RBfeA area containspproximately

28,500 acres of palustrine and riverine wetlands and justoo®@® acres of grassland (Table 1).
Despite the numerous alterations te sfistemthese wetlandstill providevital stopover habitat
for numerousnigratorywaterfowl and shorebirdaswell as breeding habitat for the threatened
Northern Great Plains population iping Plovers andthe endangeredhterior LeastTern.

The greatest threat to the unchannelized porbif theMissouri Rver is riverbed degradation
(LaGrange 2005). Other key threats include residential/agricultural/commercial development,
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transportation, water pollution, water development projects, stoaaia stabilization, drainage,

and filling (La@ange 2005). Projects associated with each of these threats have both direct and
indirect impacts that cumulatively impaiver functions by isolating the floodplain from the

river and reducing the natural dynamics. Invasive species also impact fabiérating

waterfowl, shorebirds, and other wetlagelpendent species. Purple loosestrife Rimégmites

have become established throughout this stretch of the Missourj Rideding the confluence

of the Niobrara River. Expansion of these speititssthe backwatersf Lewis and Clark Lake
andthe Niobrara and Missourivers is a threat to native plants and habitat.

Northeast Prairies/Elkhorn River

The Northeast Prairiéslkhorn RiverGFA is locatedn the nortleasterrportion of the RWBJV
Administrative Area. Th&eographid-ocus Aea is intensely farmeahd has a higher human
population density than othere@graphidocusAreas in the RWBJV Administrative Area
creatinga fragmenéedlandscape At one time, the uplads were dominated kyrasslands with a
diverse assemblage of tallgrass and migeass 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 Wetland Complex
(LaGrange 2005).

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

Despite the intensive rearop and agricultal/urban/suburban development, thisg@raphic
FocusArea contains significg grassland and wetland acréspproximately 320,000 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
numeous grassland nesting birds, while the Elkhorn River probdesding habitat for the
threatenedNorthern Great Plains population iping Plovers andthe endangerethterior Least
Tern. The Elkhorn River and Todd Vallayetlands provide secondangbitat for migrating
wetlanddependent species (shorebirds, waterbirds, and waterfowl).

As with most of eastern Nebraska, this region is irglraultivated. Nearhall of the grasslands

have been convertecind many of the embedded playa wetlandsdchto promote roverop
agriculture. 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 Czarvation Reserve Program (CRP). Although

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 gh commodity priceplusthe 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 grass)dsmooth bromgcontinue to degradeet meadows and adjacent
mesic floodplainsn this region. The loss of grasslands in the region temilted in higher
stocking rategnd a shift to yealong grazing regimes. The traneitis in grazing practices, as
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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.).

Rainwater Basin

The RWB encompasss6,150 square milescluding 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 pldorsned bydeep
deposits of wineblown silt, with a high densiy of clay-pan pla/a wetlands Overland runoff
from intense summer storms and melting winter snowfall fill these playa wetlands.

Analysis of the historisoil surveyg1910—-1917), NWI (198G-1982), and SSURGO data
(1961-2004) 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 histoatly part of the landscape. It has been estimgtatthere 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 Gamenal Parks Commission (NGPC) breeding waterfowl habitat survey
(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 status, the Nebraska Wetlands PritgrPlan (Gersib 1991).

Land use in the RWB is dominated by ravop 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 savammaoodlands, 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 wetland ees, 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 wetlands080 acres of riverine wetlands, and
678,000 acres of grasslapcesentlyoccur throughout the RWB Geographic Focusa\(Table

1). Despite the extensive wetland lasss region still hosts one of the greatest wildlife
migration spectacles on earthurihg spring migrationthe RWB provides roosting, loafing, and
foraging habitat for millions of migratory waterfowl and other wetldiegendent species. he
RWB provides essential staging habitatdarestimate®.6 milion waterfowl (RWBJV2013)
andnearly 600,000 shorebirddppendixC), as well avital stopover habitat for the endangered
WhoopingCrane.

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. 20h1gddition,
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wetland modificatios, including water concentration/irrigation reuse pits, land leveling,
culturally accelerated sediment, and drainage ditahieectly impact the wetlands or lintie
amount ofrunoff reaching the wetlands. Furthermore, the combination of sedimentation a
altered watershed hydrolodgads taconditions that promote invasive species. Depending on
the water regime and duration of saturated conditions, primary threats ine&eeanary 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 $®€anyons GFAesalong the southern
boundary of th&kWBJV Administrative Area. A limited surfa@nd groundwater supply
differentiates the region from othee@graphid-ocusAreas within the RWBJV Administrative
Area. As a result, a significant proportion of the cropland is cultivated wittadd/farming
practices.Despite the limited grounédndsurfacewater resources, significant irrigation
development occurred in the Republican Ri&inage through 2004. The unsustainable
irrigationdevelopment ultimately led the Nebraska DNR to designatRepeblicarRiver
drainage as an ov@ppropriatediver basin This designation led to a combination of
restrictions on new acres developed for irrigation and on irrigation water allocafibasBlue
River basirs are defined by the drainage area of the Big and Little Blue rivers. At thighiene
Blueriver basins havao limitationson groundwater developmeiyt 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
Southwest Playa complex (Gaange 200b These freshwater wetlands receive water from
runoff and are small (mostly less than 5 acres), temporarily and seasmoalyd wetlands.

Most have no natural outlet for watdn most yearsthese wetlands dnyp early enough in the
growing season to be farme&outhwest 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 GeographidocusAreavary from steep hills and canyomsth
highly erodible soilsn the westto relatively flat and highly productivplains, rolling hills and
breaks in the easStream flows vary and are dependent on precipitat@@masslands 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 speciemimyof the grasslands this
Geographic BcusArea

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 Drainageswd Loess Canyons GFATable 1). With the exceptionof Harlan

County Reservoir, a 16,000 acre flecahtrol reservoirwater bodies are typically associated

with small watershed impoundments created for flood control, grade stabilization, and livestock
water. These marmmade wetland features (reservoirs and stock ponds) provide migration, and at
times wintering, habitat for waterfoyds well as stopover habitat for numerous species of
shoréirds. The grasslands in this Geographic FoagaArovide breedg habitat for an

estimated 1.5 million grassland nesting birds (Rainwater Basin Joint Ventura)2013
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Habitat loss from grassland conversion and wetland drainage fesropnagriculture ha
occurred to varying degrees thghout this GFA Row-cropagriculture development has been
slower in the Republican River Basprimarily due to a limited groundwater aquifer and
moratoriums on irrigation developmennvasive speciesontinue to threaten habitat quality of
both wetlands and ughds in thisSFA. Phragmitespurple loosestrifeand reed canary grass
haveplayed a role imeducing habitat, constrictimyer channelidths,and depleting surface
water flows.

Sanahills

The Sandhills is a 19,3@@juaremile sand dune formation located in nedéntral Nebraska.
Although located in a senairid climate, it contains an abundance of lakes, wetlands, wet
meadows, and spriffigd streams scattered across the largest contigrassstabilizeddune
systemin North America(Schneider et al. 2011)

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

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

characteristic of the sands, creating a vast aqthiggrstore¥00-800 million ace-feet of

groundwater (Keech and Bentall 1971). This volume represents twice the volume of Lake Erie.
Most of the area’s | akes, wetlands, and strea
adjoining dunes About 90 percent of the stream flow (2.4lion acrefeet) comes from

groundwater discharge (Bentall 1990). The Niobrara River flows alorgahehilk northern
border and theNorth Platte Riverflows alongpart of the southern boundaryhe Calamus,

Cedar, Dismal, Elkhorn, and Loup rivensginate 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 throughdbatiahills GFATable

1). The mosaic of wetlands and glasnds vasidentified 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 Sandhills. The larger Sandhills
lakes provide nesting habitat for a majority of High Plains flock of TrumpeterSwans (Grosse

et al. 2012). The wet meadows and grasslands provide vital nesting habitat famatedst

million grassland birds (RWBJV 2048 A significant proportion of the estimated 400,000
breeding shorebirds found in the RWBJV Administrative Area occur in the Sandpipedix

A). Nearly all of the nesting waterbirds in the RWBJV AdministeaArea occur in the

Sandhills (RWBJV2013).

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 centgpivot irrigation systems to the Sandhills in the
early 1970s, land leveling/shaping and local wéabte declines resulted in extensive wetland
losesin some areasWhile quantifiable data are not available for the Sandle#mates of
wetland acres drained range from 15% (McMurtrey et al. 1972) to 46% Bish and Wildlife
Service 986). Sandhills wetlands were giverPaority 1 ranking the most imperiled status,
the Nebraska Wetlands Priority Plalue to very extesive past lossg&ersb 1991). Sandhills
wetlands continue toebthreatened by drainagéches, generally creatéd increase hay
acreage.This drainage directly impacts the lakevwmtlandwhere the project occurs and also
can lead to cumulative wathd lossboth downstream and upstreaas the channel becomes
entrenched, lowering the water table and causing lateral drainages that impact adjacent wetlands.
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Many smaller wetlands are also threatened by conversion from ranching to irrmatecbp
agiculture. Concentrated, larggcale irrigation development can result in laagn effects on
wetland communities by lowerirthe groundwater tableMany of the lands originally

developed for rowcropproduction have been plantbdck to grasslands. Ewas incentivized

by the CRP programHowever,CRP acres could be rapidly converted to-+@ap agriculture.

As CRPcontractexpire there are multiple factors that could influence conversion of these lands
back to rowcrop agriculture. For exampleyrrent commodity prices, land values, and cash 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 d Bazile Creek Drainages

Thislandscapglocated in the northern portion of the RWBJV Administrative Areaefined by
thewatersheds of Verdigris and Bazile Creekbichoriginatein and flow through Cedar,

Knox, Holt, and Antelope countiesmptying into the Niobrara and Missouri rivers in northeast
Nebraska.

Topography is variableesulting in a mosaic of cropland, grasslands, and woodlartds.
Geographid~ocusAreais located at the transition zone between the tallgrass and -gnizes!

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

grasslands along the western boundaMoodlands are generally 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). These woodlands are dominated by deciduous

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

Approximately 4800 acres of palustrine wetlands, 79,000 acres of riverine wetlaB@8, ates
of lakes and reservoirs, and 1.4 million acres of grassland occur throughout diggis&azile
CreekDrainage<sFA (Table 1). The CRP program has been utilized #establish grasslands
onformerrow-crop acres with steeper topography and watsien problems. Bhough many
of these acres were not planted exclusively to native specigs;d¢btablished grasslamdres
complement the native tallgrased mixedgrassremnants scattered throughous tegion. It is
estimated that this landscapmvides nesting habitat for 600,000 grassland breeding birds
(Rainwater Basin Joint Venture 2@)3 The Niobrara River providdseeding habitat for the
threatenedPiping Plover and endangerddteriorLeastTern.

A majority of the CRP contracts ae&piring, and current high commaodity pricgdusthe safety
net provided by the Federal Crop Insurance Progasenaccelerating conversion of these acres
back to rowcrop agriculture.Grassland conversion is also occurring as a result of current farm
ecnomics and farm policyFire suppression and yelang grazing regimes are suspected of
creating conditions that allowasternmed cedarsKentucky bluegrass, arsinooth broméo

invade grassland<€asterred cedar$iave also invaded the woodlands émest associated

with theVerdigris— Bazile Creek Drainages.
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This plan provides a framework step dowrthe nationa) regional, ad stateshorebird

objectivesfor both the RWBJV Administrative Area and RWB. At thetionalscale the

USSCP (Brown et al. 200pyovides a continental assessment of shorebird priorities and

conservation neexd At the regional scajéhe Central Plains and Playa Lakes Shorebird

Conservation Pla(CP/PL;Fellows et al. 2001dlescribes the conservation needd priorities

for thislandscape. AtthgatescaleNe br aska’ s St at etheMebradkhi f e Act i
Natural Legacy ProjectNNLP; Schneider et al. 20)lidentifiesshorebirdsthat are

experiencing significant declines and arest at risk oextinction orextirpationfrom Nebraska.

Eachplanprovidesa shorebird conservatigrerspectivatits respective gographic scaleThe
initial stepin the RWBJVplanwasto compile thepriority species identifieth the otherplans
The RWBJVrecognizedhatshorebird distributioms variablewithin theRWBJV
Administrative Areaandthatsome specieglentified as prioritiesn planswith broader
geographic focusiould not be prioritiesfor the RWBJV Shorebirélan.

United States Shorebird Conservation Plan Priority Species

In development ofhis plan the RWBJV usd the USSCPshorebird specigsrioritization during
each phase dhe annualife cycle according to the risk te p e coveeal populations Five
prioritization categories were developed: highly imperiled, species of high concern, species of
moderate concern, species of low concern, and species not atesgrioritizationof each
speciess based oits population trend, relative abundance, threats during breeding season,
threatsduring nonbreeding season, breeding distribution, andim@@ding distribution
Seventeemspecieghat use th&@WBJV Administraive Areafall into the more threatened
categoies(* ighly imperiled or*“ igh concerfi). Longbilled Curlew, Buff-breasted
Sandpiper Piping Plover andSnowy Plover are classified as highly imperiledmerican
GoldenPlover, AmericanWoodcock,HudsonianGodwit, MarbledGodwit, Red Knot, Ruddy
Turnstone Sanderling,Short-billed Dowitcher,Solitary SandpiperUplandSandpiper \Western
SandpiperWhimbrel,andWi | s Bhalarapeare considered species of high cond&rmown et
al. 2001 U.S. Shorebird Plan Report 2004ble?2).

Central Plains / Playa Lakes Regional Shorebird Conservation Plan Priority Species

To guide regional implementatiothe USSCPFidentified 12 Shorebird Planning Regions (SPRS).

A majority of the RWBJVAdministrative Aredas within the Central Plains/Playa Lakes SPR

(CP/PL SPR).The (P/PLShorebird Plamleveloped regionabpriority shorebird list. Species

were considered a priority if they wel@) federally or state endangered or threatened and were
found in fairly significant numbers within the region; §Jecies dependent upon unique habitats
within the region for breeding and/or migrating purposes; (3) species with a specialized

migratory route which causes them to be dependent upon the saantkeor regions during
someportionof their migration; (4) longlistance migrants which are particularly dependent

upon the region’ s Ilipidrasgrves,or (3 spec@fsvhithalargee pl eni s h
percentage of the populationiedupon the egion.

Eleven priority speciedocumented to use tiWVBJV Administrative Areavere identified as
prioritiesby theCP/PL ShorebirdConservatiorPlan. AmericanGoldenPlover, American

14



Priority Shorebird Species Selection and Foraging Guild Aggregation

Avocet,Buff-breastedsandpiper, HudsoniaGodwit, LeastSandpiperLongbilled Curlew,
Longhbilled Dowitcher,Piping Plover, Semipalmatedsandpiper Stilt SandpiperandUpland
Sandpipemwere classified as priority speci€&able2).

Nebraska State Wildlife Action Plan Priority Species

TheNGPCcoordinatedhedevelopmat of Nebraska State Wildlife Action Plan, the NNLP
(Schneider et al. 2011). This plan used species occurrencéng@atsfrom numerous partners
and feedbackrbém stakeholders to identiffier | and Tier llat-risk speciesas well as the
conservation actions needed to support these spéeldesl species are those that are globally or
nationally at greatest risk of extinction, while Tier Il species are those species thatske at
within Nebraska while apparently doimgell in other parts of their rangériority pecies
identified in this plarwereBuff-breastedsandpiperLongbilled Curlew, andPiping Plover as

Tier | specieswhile Snowy Plover, AmericaiWWoodcock a n d Whipé wecendensified as
Tier Il species (Table2).

Shorebird Foraging Guilds

As a taxonomic grouhorebirds forage idifferenthabitats. Different species select for
different forging habitats and exhibit niche segregation of wetland halbitetsd on water
depth. To effectivelydescribe habitat needed to supmbrorebirdsspeciesvere aggregated into
four foraging giilds (Table2). Theforagingguilds are:

1. Agri-probers andUplandAssociates, which primarily forage in the uplands, but also rely
on wetlands for foraging and veaitresources.

2. SmaltbodiedProbers/@aners, which are species that forage in mud and shallow water
<5 cm in depth.

3. LargebodiedProbers,or species that forage ghallow watex 16 cm
4. Swimmersor species that use a full range of water depths from shallow to deep
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Table 2. Shorebirds thatcur in the RWBJV Administrative Area and their conservation status.

Species

Species Prioritization

U.S. Shorebird

Central Plains/ Playa

Nebraska Natural

Conservation Plan Lakes Shorebird Plan Legacy Project
2004 2001 2011

Agri-probers and Upland Associates

AmericanGoldenPlover High concern Priority

Killdeer Moderate concern

UplandSandpiper High concern Priority

Whimbrel High concern

Long-billed Curlew Highly imperiled Priority Tier |

Buff-breastedsandpiper Highly imperiled Priority Tier |
Small-bodied Probers/Gleaners

SemipalmatedPlover Low concern

Black-bellied Plover Moderate concern

SnowyPlover Highly imperiled Tier Il

PipingPlover Highly imperiled Priority Tier |

SpottedSandpiper Low concern

Semipalmate®andpiper Moderate concern Priority

LeastSandpiper Moderate concern Priority

White-rumpedSandpiper Low concern

Baird'sSandpiper Low concern

PectoralSandpiper Low concern
Large-bodied Probers

Black-neckedstilt Low concern

AmericanAvocet Moderate concern Priority

Greatery ellowlegs Moderate concern

LesserYellowlegs Moderate concern

Solitary Sandpiper High concern

Willet Moderate concern

HudsonianGodwit High concern Priority

Marbled Godwit High concern

RuddyTurnstone High concern

Sanderling High concern

RedKnot High concern

WesternSandpiper High concern

Dunlin Moderate concern

Stilt Sandpiper Moderate concern Priority

Shortbilled Dowitcher High concern

Long-billed Dowitcher Low concern Priority

AmericanWoodcock High concern Tier Il

Wilson'sSnipe Moderate concern Tier Il
Swimmers

Wilson'sPhalarope High concern

RedPhalarope Moderate concern

RedneckedPhalarope Moderate concern
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Population Objectives

Population Objectives

Planning Species for the RWBJV

Theassessmér{Table2) of the three planglentified 37 shorebirdspecieghatoccur inthe
RWBJV Administrative Area To evaluate theémportanceof the RWBJV Administrative Area
to thesespeciesinformation fromrecentshorebirdresearch and monitoring projeetas
compiled Assessment of thisformationallowed the RWBJV to ientify planning speciefor
the RWBJV Shorebird PlarShorebirddataevaluatecdas part of this exercisecludedUnited
States Geological SurveyUSGS)shorebird survey; NGPC shorebird surveydjrected research
projects, and recent monitorimgports.

In 2008, thdJSGSdeveloped aegionalmonitoring project testimateshorebirduse in BCRs
18 and 19S. K. Skagen, USGS, personal comni)evious research projecsggesthatthe
distribution of these habitat featuregluences habitat selection by waterbirds (Naugle et al.
2000) and shorebirds (Webb et al. 2018)stratified random sample of townshipasvselected
from each of the fouandscape strata capture theange of landscapconditions Between 15
April and 30 May 2008, -3 surveys were completed alongdi@mile road segments
distributed throughout the selected townships in the RWBJMinistrative Area

Shorebird countwaere adjusted for sampling intensity and detecpoobability andextrapolated
to thelandscape stratum from which they were dravxdditional sampling was completed
across the regioat siteswith documentedhigh shorebirduse. This designallowed the data to be
analyzed to describe specisgecific usef the RWBJV Administrative Areaand at finetscale
regions with high shorebird densiguch ashe RWB (S. K. Skagen, USGS, personal comm.)

In total, 24 species of shorebirds were identified during these sur¥ysa few specieshe

survey estimates were not consistent with recently published literafineelarge geographic

scale of the survey limited total survey effort across the entire landscape. As a result, the full
complemenbf shorebirds that use the RWBJV Administrathrea was not adequately
detected.In these casepublished literature was useddescribe speciasse in theRWBJV
Administrative Area.Literature referenced as part of this planning process inclddegensen
2004, Jorgensen 2008, Jorgensen et al. 2008, Efiptith et al. 2009, Jorgensen et al. 2009,
Sauer et al. 201 BndGregory et al. 2012

After comparing themonitoringdata and published estimatdsrteenspecieghat occur in the
RWBJV Administrative Area wreomitted from the planning procelsscause thy occurredat
low densites (<100 individuals estimated to use the RWBJV Administeafiveg. Species
excluded from the analysis were M#imbrel Snowy Plover, Black-neckedstilt, Marbled
Godwit, RuddyTurnstone Sanderling RedKnot, WesternSandpiper AmericanWoodcock
Dunlin, Short-billed Dowitcher,Red PhalaropeandRedneckedPhalarope

Population Objectives for RWBJV Planning Species

An underlying assumption for the RWBJV Shorebird Plan is that shorebirds using the RWBJV
Administrative Area forage in similar habitats and select for the same resources (invertebrates).
The RWBJV landscape provides both Ameeding and breedirgiorebirchabitat During
differentperiods of the annual lifeycle, species have different nutritionalcanaloric (energy)
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Population Objectives

requirements. To address this isduah nonbreeding and breeding objectives were established
for the planning specigappendixA: RWBJV Administrative Area andppendix B RWB).

To establishpopulationobjectives for th&RWBJV Administrative Area and RWRontemporary
use estimate@lorgensen 2004prgensen 2008, Jorgensenlef808, ElliottSmith et al. 2009,
Jorgensen et al. 2009, Sauer et al. 2011, and Gregory et alS2R13kagen, USG$ersonal
comm), national shorebird population estimat®k(rison et al. 2006), and population
objectives outlind in the USSCHKBrown et al. 2001jvereincorporated into @opulation
objectives frameworkAppendices A & B) Theinitial step in this framework was to evaluate
natioral shorebirdpopulationobjectives Brown et al. 2001) against current natiosiabrebird
population estimate@dlorrison et al. 2006) Dividing the current population estimate (Morrison
et al. 2006) by the USS#pulation objective¢Brown et al. 2001) provided@anning ratio

or theincreasenecessarpvercurrent populations to achievesttd SSCP objective®\ppendices
A & B). The planning ratio described, at the national scale, the rate of growthné¢éssaryo
achieve USSCP population objectives. This analygipendcesA and B)highlighted that
many of the RWBJ\shorebirdplannirg speciesverenot atUSSCP gal levek, however for
species that were at or abdy8SCPgoal the RWBJV set the planning ratio ton€’, or
maintenance of current populatioriBhe geciesspecific planning ratiswerethenmultiplied

by the contemporanyse estimatefor theRWBJV Administrative Area or RWIB establish
speciesspecificpopulation objective(AppendcesA and B.

To providespeciesspecific panning objectivesluring the norbreeding and breeding phases of
the annual lifc y ¢ | eerroutearati@ Was developed. This ratio was developediivding

the estimated number of individuals that use the RWBJV Administrative Area during the non
breeding phase of the annual Idgcle by the numbenf individuals that remaim the region
during the breeding phase. &lenroute ratio wadased on speciebfe history accounts,

species distribution maps, migration chronology, and professional experience (J. Jorgensen,
NGPC personal commS$. K. Skagen, USGS, personal com8kagen et all999). Multiplying
theenrouteratio by the population objectives allowed the RWBJV to establisHoneeding
population objectivesvhile multiplying the population objectives lope minus the eroute

ratio allowed the RWBJV to establish breeding population objectiBexause onlyninor

amouns of suitable breeding habitakistin the RWB, breeding shorebird objectives were only
established for the RWBJV Administrative Area (Appendix A).

Non-Breeding Shorebird Population Objectives

At USSCP population objectives (Brown et al. 20@i¢ RWBJVAdministrative Areawill need

to supporB3.0 million shorebirdguring the norbreeding phase of the annual life cycle.

Wi | s Bhalarapesnade up the largest perttage of shorebirds in the RWBJV Administrative
Area(Appendix A). SemipalmateBa n d pi p e r s SaadpidersBethe pricharys&all-
bodied FPobergGleaners LesselYellowlegsandWi | s 8nipérepresenthe greatest
proportion of the BrgebodiedProbersthat forage impondedwetlands with water depth <16 cm
(Appendix A)

Shorebird estimates for the RWB (Appendixiijhlight thatit is an importaniandscapédor
nonbreeding shorebirds in the RWBJV Administrative Area. Shorebird use estisuaggest
thatthe RWB will need to provide foraging resources to supppproximately 3% of the
Small-bodiedProbers(Gleanersand51% of theLargebodiedProbersthat use the RWBJV
Administrative Area Based on foraging neeglscals) the primarySmall-bodied
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ProbersGleanerghat rely on th(R WB a r e Sdhdpiper(4D% sf theforaging needs
Semipalmatate@andpipers (28%andWhite-rumpedSandpipers 14%). Of the Largebodied
Probers Lessery ellowlegs 69%) andLongbilled Dowitchers (25%j)equire the most foraging
resources from wetlands in the RWBp@endix B)

Breeding Shorebird Population Objectives

Based on the RWBJyopulation objectives framewo(RppendicesA and B) eightbreeding
shorebird species were incorporated intoRNW&BJIV Shorebird Plan. ¢pulation objectives
were establishefbr Piping Plovers,Killdeer, UplandSandpipersLongbilled Curlews Spotted
SandpipersAmericanAvocets Willets, a n d Whalargpesiit is estimated that the
RWBJV Administrative Area wilbnly supportapproximately412 000 breeding shorebirds.
Approximately60% will be Wilsoris Phalaropeswhile 30% will be Killdeer (Appendix A)

In 1986 the NorthernGreat Plains population #iping Ploverswasdesignated sathreatened
species by th U.S. Fish and Wildlife Service (USFWS)TIo aid in thespeciegecoverythe
USFWS developed igecoveryplan for the Great Lakes and Northern Great Plgnogpulatiors of
Piping Plovers (Piping Plover Recovery PlattSFWS1988). This plan provided explicit
objectives or benchmarks necessary to achieve conservation succe8spiddn@lover
Recovery Plan identifies a regional populatiorl 00individuals(USFWS1988. Population
objectiveswere established for ¢hfour prmaryriver systems in the RWBJXdministrative
Area 1) Niobrara River50 breeding pairs?) Loup River— 25 breeding pairs3) PlatteRiver
system-140breeding pairsand4) Missouri River~350 pairs The Missouri River objectives
areincluded withSauth Dakota ebjectives. For recovery &iping Plovers, the Nebraska
contribution within the(RWBJV Administrative Areavould be215 pairs (43ndividualg or
17% of theNorthernGreat Plains ppulation However, the federal Piping Plover Recovery Plan
is currenly being revisedand these numbers and the metrics used to evatipatg Plover
recovery may change in the near future.

Primary Shorebird Habitat in  the RWBJV Administrative Area

Each of the ®ographt FocusAreasin the RWBJV Administrative Area contains a unique
abundance, distribution, and diversity of wetland types. This landscape composition influences
the species and number of shorebirds each landscape can support. Playa veetygedsf
palustrinewetland, such aghose found in the RWB, Central Loess Hills (Central Table Playas
Wetland @mplex), Northeast Prairiddkhorn River (Todd Valley Wetland Complex@nd
Republican River/Blue River Drainages dmakss Canyon&FAs andalong theNorth Platte
River (Southwest Playa Wetland Complexpvide optimal foraging habitat f@mall-bodied
ProbergGleanersandLargebodiedProbersduring the norbreedingphase of theiannual life
cycle (AppenttesA and C). Sandhdllakes & typeof lacustrinewetland) provide critical
foraging and nesting habitat fSwimmers during the nehreeding and breeding phases oirthe
annual lifecycle. The expansive wateadowsd type of alustrinewetland) in the Sandhills
provide essential nesting habifat a majority of the uplandssociated shorebirds that rely on
this region during the breeding phase ofrtl@nual lifecycle. Riverine wetlands associated

with theElkhorn (Northeast Prairigsikhorn RiverGFA), Loup (Central Loess Hill$&SFA),
Missoui, and Platte (Central Platte River) rivers are identified as critical breeding habitat to
support the recovery ¢liping Plovers. It is hypothesized that thesesrine systemalso
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Primary Shorebird Habitat in the RWBJV Administrative Area

provide a reliable stopover for shorebirdspecially during periods dfrought(Fellows et al.
2001) Agriculture fields (rowcrop and hay fields) provide habitat, of unknown quality, for
Killdeer andUplandSandpiper.

Non-breeding Shorebird Habitat in the RWBJV Administrative Area

At the RWBJV Administraive Area scale, the current leioergetics model artthbitat
inventories(Bishop et al. 2009 ppendix C)suggest there is sufficient foraging habitat to
supportthe nonbreedingmigrantshorebirds usinthis region. FoSmall-bodied

Probeid/Gleaners andlargebodiedProbers approximately 485,000 of the 2.3 million wetland
acres in the RWBJV Administrativerea were identified as potentially suitable habitat
(Appendix C). Playa wetlands, like those found in the RWB, Central Loess Hiliér&C€&able
Playas Wetland @mplex), Northeast Prairidskhorn River (Todd Valley Wetland Complex)
and Republican RivéBlue RiverDrainages antloess Canyon&FAs andalong theNorth

Platte River (Southwest Playa Wetland Comphme) estimated to provédthe most significant
portion of the foraging resources for rRbreeding shorebirds. Although playa wetlands only
make up 14% of the wetland acrégese habitats are estimated to providd%@/f the foraging
resources for Ball-bodiedProbergGleaners and 27.4% of the foraging habitat.fargebodied
Probers(Appendix C). Sandh#llakes and emergent marsh aredkieer primary foraging
habitats for these two guilds. Sandbitlkes are estimated to provide 26% of the suitable
foraging habitg while emergent marsh habitats associated with riverine systems in the RWBJV
Administrative Area are expected to provide 25% of the foraging habitat for these two guilds
(Appendix C).

For Swimmersduring the norbreeding phasehe RWBJV Administrativéirea will need to
provide838 millionkcalsof foraging resources. The kioergetics model suggests this will
requireapproximately81,850acres of suitable wetland habitat. Based on the habitat assessment
processthere is sufficient habitat (197,000ras) to support this guild. It is estimated that 40%

of this habitat will be provided b$andhills wetlandswhile mostof the other habitat will be
provided byhumanmade wetland featurgscluding stock dams and reservoirs (Appendix C).

The RWBJV shorebird bienergetics model assumes a uniform density and use of habitat by
nonbreeding shorebirds throughout the RWBJV Administrative Area. To evaluate this
assumption, RWBJV Administrative Area shorelpapulation objectivesere compared to
population objectives developed for tREVB. This analysishowedSmall-bodied
ProbergGleanersandLargebodiedProbersoccurred in greater abundancehe RWB

compared to othgbeographid-ocusAreas with 73% of theSmall-bodiedProbergGleanersand
51% of theLargebodiedProbersdocumented in the RWBJV Administrati®eeaactually

found in the RWB (AppendesA andB).

Within the RWB there are sufficient acrespaftentialhabitat however wetland and watershed
modificationsnegativelyimpactthese wetlandsind as a resylmany of the wetlandso rot

reliably pondwaterduring shorebird migration. Conservation work by the RWBJV in the RWB
hasfocused and will continue to focyon providing reliable habitat favaterfowl, shorebirds,

and waerbirds during the norbreeding phase of the annual lifgcle. Shorebird conservation
strategies within the RWB are consistent with those outlined in the RWBJV Waterfowl Plan.
These strategies include-site wetland restoration to increase wetlandcfiom, watershed
restorations to increase runadfthe wetlangand management to promote desired habitat
conditions.
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Primary Shorebird Habitat in the RWBJV Administrative Area

The close proximity of the playa wetlandmplexeRWB, Central Table Playas, Todd Valley
and Southwest Playp® adjacent riverine wetland systems (Elkhorn, Loup, Missouri, and Platte
rivers) creates multiple macro wetland complexes. The diversity of wetlandoigpedesa
compkmentary set of habitat conditions for migrating shorebirds. Within this relgicalized
weatherevents andbng-term weather patterns {Blifio, la-Nifia, and droughtimpactthe

number ofwetlandsponding water During period®f droughtwith aboveaverage winter
temperatures and beleawverage precipitatioriew, if any,playa wetlads providehabitat
(Robichaux 2010Jden 2012, andinsteadthe riverine systems providebitat National

Research Council of the National Academies 2005).

Breeding Shorebird Habitat in the RWBJV Administrative Area

Breeding shorebirds found in the RWBJV Administrative Aiesguire a diverse assemblagfe

nesting habitat. Willetd,ong-billed Curlews, andUplandSandpipes nest in grasslands, but
requirewetlandhabitats for brood rearing. Pipifipvers require bar or sparsely vegetd

sand in the active floodplain of the major rivers found in the RWBJV Administrative Area.

Kill deer wuse a var i et yPhaafopatdaquEreé aumosae df watland i t at s .
habitatsincluding wetmeadows.

In the Sadhills, he extensive amount of intagtasslandshigher wetland densitgnd the

interspersion angreatemumber of sempermanent wetlandsrovide nestingnd foraging

habitat for shorebirdsAlthough the grassland landscape has remained relativtalgtj wetland

drainage continugpb ut at a sl ower pace compared to year
of the 1985 Farm Bill. Recent spikes in commodity prices may have increased grassland

conversion to cropland. The increased commodity pricesadgchave made it profitable for
someproducers to opt out of tHeSDA farm program. As a result, wetlands witlsunch
operations are not pr ot ect earksubjecttaddamage a8®dva mp b u s
filling. The Clean Water Act may protectnse of the wetlands from drainage, but many of the
Sandhills wetlands are considered to be geographically isolated and may no longer be protected
under the Clean Water Act.

The large expanse ofetlands andpen grassland (95% of Bnillion acres within the

Sandhills; Schneider et al. 2011 k@nduciveto wind development Development of largscale

wind farmswill fragmentthelandscape andouldlead to increased nestgglation and aversion

to the area. The spread of invasive speisiasso a concernAs wind farms are constructed

there will be significant disturbance of the vegetative communities and sesiseonThese

disturbed conditions will provide optimal igeination conditions for invasive speciegile

service vehiclewvill provide a vector to transport seeds throughout the landscape. Establishment
of these speciesill degrade nesting and wetland habita®nooth brome grass, Canada thistle,
leafy spur@, eastermed cedarhybrid cattail Phragmitesand reedanary graspose the
greatesturrent threat.

Energetic Needs of Shorebirds Using the RWBJV Administrative Area

At the most conceptual levedhorebirdconservationn the RWBJV Administrativéd\reameans
asufficient distribution ofwetlands to meet thdoraging needs of shorebird3 o determinaf
the RWBJV Administrative Area could suppshorebirdoopulation objectivg the RWBJV
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Energetic Needs of Shorebirds Using the RWBJV Administrative Area

developed a benergetis model whichestimatedoraging neds of shorebirds at populatien
objectivelevels The model incorporates specasecific population objectives, biuke days,
and energetic need4t alsoprovidesestimats ofthe energetic needs of both breeding and-non
breeding shorebirds. €modelallowed the RWBJV to estima@nergetic needsy guild for
shorebirdghat use the RWBJV Administrative Area (Appendix A) and RWB (Appendix B).

The bioenergetics moel showedthatthe RWBJV Administrative Area will need to providel
billion kcals(Appendix A)for breeding andchon-breeding shorebirdd able 3, while the RWB
will need to provide207 million kcals (Appendix BYor nonbreeding shorebirdg able 4)

GlStechnologywas used tevaluate thalistribution and abundanaé shorebirdforaging
habitat The energetic or foraging resous@vailablefrom thesehabitatsfor each korebird
foraging guild, verebasedon estimateseported inscientific literature or agency reports
(Appendix C). Arestimated202,815acres ofavailableshorebird habitat woulbde neeadto
support shorebirds at goal levels throughout the RWBJV Administrativedimgzg the
breeding and nehreeding phases of the annual kfgle (Table 3) In the RWB an estimated
20,260acres ofavailablehabitatwould be needed to support shorebindsg this regiomuring
the nonbreeding phase of the annual lifgcle at population objectivg$able 4;Appendix C).

Table 3. Total wetland acres required to meet the energetic needs of breediong-and
breeding population targets of shorebirds using the RWBJV Administrative Area.

Species Guilds Total Energetic Acrfes to Provide

Need (kcals/acre) Energetic Resources
Agri-probers/UlandAssociates 669,696,068 65,413
SmallbodiedProbersfGleaners 54,150,393 5,289
LargebodiedProbers 153,036,832 14,948
Swimmers 1,199,537,678 117,165
Total 2,076,420,971 202,815

Appendix C describes the process used to estimate the acres of suitable foraging habitat for each
guild in both the RWBJV Administteve Area and RWB.Regional shorebird experts (S.K.
SkagenUSGS, personal comm. and J.G. Jorgens$¢@PC personal comm.) evaluated each

wetland haitat described in the RWBJ&dministrative Area GlSandcoverdatase(Bishop et

al. 2009) to determineshorebird suitability index by habitat. The suitability index represents

the proportion of wetland habitat usable by the different shorebird guilis.index was created

by multiplying the perceage of habitat acres that would be usabt®ifered bypondng water

by the percent of time the acres woplthdwaterat the appropriate depth suitable for the

species guild.
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Table 4. Total wetland acres required to meet the energetic needslaieeding populations of
shorebirds using the RWB.

. . Total Energetic Need Acres to Provide Energetic
Species Guilds

(kcals/acre) Resources
Agri-probers /plandAssociates 71,869,671 7,020
Smallbodied RPobersfGleaners 39,703,172 3,878
LargebodiedProbers 65272,054 6,375
Swimmers 30,574,035 2,986

Total 207,418,932 20,260

Based on the habitat suitability indices, and givengdpecified assumptions, the RWBJV
Administrative Area is estimated to have sufficient habitat available to support shorebird
populations at curremgoal levels. Howevervhen the RWB survey information was evaluated
(Appendix B and C)the analysis indicated that the RWB wbnot have stuicient habitat to
support the Ball-bodiedProber¢Gleanersor LargebodiedProbers that use this region.

Non-breeding Shorebird Habitat Strategies

The habitat requirementsr shorebirdsare diverse Many of the migrating species select
shallow wetlands with mudflatsThese habitats providevertebrates tharethe primaryfood
for shorebirdgDavis and Smith 1998).

The RWB is he mostimportantnonbreeding habitafior the Small-bodiedProbergGleanersand
LargebodiedProberswithin the RWBJV Administrative Are@Appendix B) The RWBJV
bioenergetic and habitat inventories sugdgkat3,878acres of available foraging habitat
needed to suppoBmall-bodiedProbergGleanerswhile 6 375acres of suitable habitet
necessary to suppdrargebodiedProbersthat use the RWB. Habitat inventoriesicatethat
under average climatic conditigribe RWB can reliably provide 2,@4cres foiSmall-bodied
ProbergGleaners and 5,640 acres fargebodiedProbers Based on these habitat inventories
there is dl,138acre deficit forSmall-bodiedProber¢Gleanersand a735-acre deficit folLarge
bodiedProbers(Appendix C). Inventoriesndicate thathere are sufficient wetland acriesthe
RWB; however the hydrology must be improved to enspondedacres on a more reliable basis
for shorebirds using the RWduring migration(Appendices BandC).

Precipitation events and ather p#ternsare highly variable throughout tlé&reat Plains. The
RWBJV recognizes the importance of having #weeding shorebird habitat distributed across
the landscapto maximize thegrobabilitytha wetlands willprovide ponded habitafT herefore
theRWBJV has also sétabitatconservatiorstrategiesor playa wetlands located in ti@gentral
Table Playaswithin the Central Loess HillGFA. Increasing functional playa wetlands in this
wetland complex will provide a reserve habitat basest@rebirdgluring the norbreeding

phase of thie annual lifecycle, and will provide highquality migrationstopverhabitat for
WhoopingCranes

RWB Conservation Targets and Strategies

Target 1. By 2030, ensure that publicly owned wetlands are capable of providing wetland
habitat to support non-breeding shorebirds that rely on this region.
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StrategyA: Throughactivemanagementnaintain80% of public wetland acres early-
successioplant communities Management will be targeted at reducingdtstribution
of invasive specieso provideopen water and mdidts for foraging shorebirds.

StrategyB: Increase ponding frequency under average moisture conditions from 17.7% to
45% on public lands

1 Restoethe natural hydrologic characteristics of each wetlantie greatest
feasible degree

1 Increas the functiorof associated watersheds t@glaiming irrigation reuspits
andimplementingother conservation practicesincrease water copyanceto
thewetlands

1 Provide additional supplemental water delivery by increasing the use of high
volume wells.

1 Developa longterm funding mechanisito operate higivolume wells.

Target 2. By 2030, long-term conservation wetlands will provide 25% of the total natural
forage needed by shorebirds in the RWB.

StrategyA: Through managemennaintain75% of these wetland acres in eaglyccession
plant communities.

StrategyB: Increasgponding frequency undewverage weather conditions to 45%.

1 Restoethe natural hydrologic characteristiaf each wetlando the greatest
feasible degree

1 Increas the functiorof associated watersheds t@glaiming irrigation reuspits
andimplementingother conservation practices.

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

91 Developa longterm funding mechanisto operate higlvolume wells.

Central Platte River Conservation Targets and Strategies

Target 1. Develop landscape inventories that RWBJV partners can use to guide river
management to increase the frequency of in-stream target flows that maintain in-
channel habitat conditions through scouring and other ecological processes, and
provide nesting habitat for Piping Plovers, as well as reliable foraging and nesting
habitat for shorebirds.

Strategy A: Providéechnical resources fgeospatial analysis to quantify and map the
habitat conditions under different flow regimes.

Strategy B: Provide technical resources necessary to quantify the impacts of different flow
regimes on available ishannel habitat faPiping Ploversandothershorebirds
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Target 2. When necessary, implement active management (disking, herbicide treatments,
tree removal, roto-tilling) to promote desired habitat conditions within the active
channel, plus a matrix of wetland habitats to benefit non-breeding shorebirds.

Target 3. Work with partners to assess the capacity of the Central Platte River to provide
suitable nesting habitat for the different shorebird guilds and provide guidance for
strategic habitat conservation.

Strategy A: Provide technicaetsources fogeospatial anasis to quantify and map current
nesting habitat for shorebirds.

Strategy B: Provide technical resources necessary to develop decision support tools to assist
congervation partners and land managers in prioritizing restoration and management
projects to provide the greatest biological return for priority nesting shorebird species
(e.g.,Piping Plovers).

Central Loess Hills Conservation Targets and Strategies

Target 1. By 2030, enroll 4,000 acres of playa wetlands in existing or newly developed
conservation programs that fully restore wetland and watershed function. At goal,
these wetlands should, under average climate conditions, provide 2,000 acres of
reliable wetland habitat during spring and fall migration to support the shorebirds
that use this region.

Strategy A: Strategically market wetland conservation programs, such as the Natural
Resources Conservation ServiceNRCS)Wetlands Reserve PrograiWRP), and
Farm Service Agency’ s ( FSAvich@Growdsfmansiaht i on
and technical assistance to restore wetland funtion

1 Annually enroll 200 acres of playa wetlands into the Wetlands Reserve Program
or similar programs in the Central Talbtayas.

1 Develop aCRPConservation Practicéke CP 23A that provides a tegear
contract to restore playa wetlands and adjacent upland buffer enrolle in t
program. The RWBJV will pursue opportunitiectampensate enrolled acres at
county irrigatedrental rates, since a majority of the Central Table Playa wetlands
are embedded icenter pivotirrigated crop fields.The pogram should be
structured to require full hydrologic restoration to the extent possiblalaad
requiremid-contract management

1 Enroll 75 acres annually (50 acreflswetland and 25 acres of adjacent upland
buffer)in conservation programs

1 Integrate geospatial habitat prioritization tools to pra@nservation programs
to high-priority landowners and producers.

Strategy B:Develop a watershed restoration program to fill irrigation reuse pits that are
negatively impacting Central Table Playa wetlands.
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1 Analyze existing geospatial datast determinghenumber of watershed
modifications (irrigation reuse pits) and the potential impacts (storage volume) of
these features on wetland function.

1 Analyze existing irrigation practices tdentify those irrigation reuse pits that
have been abandoned and areammeér actively usedue toa transition to pivot
irrigation systems.

91 Develop a prioritization tool to identify those abandoned irrigation pits that have
the greatest impact on existing playa wetlands in the Central Table Playas.

1 Develop and implemérmrtonservation initiative to remove 75% of these
modifications by 2030.

Strategy C: Develop infrastructure to integrate Central Table Rlaya | ands i nt o pro
operations for either forage or cattle producti@uchactivities (grazing, fire, and
haying) emulate the ecosystem processes under which these wetlands evolved, and will
promote desired vegetation communitaesl habitat conditions for priority species.

1 Develop and implement programs that will provide ¥sire for agriculture
produces toinstall cross fence, perimeter fence, and livestock watstemso
integrate these wetlands irdgricultureopeations.

Breeding Shorebird Habitat Strategies

The Sandhillsegion is the primarpesting habitat foshorebirds inthe RWBJV Administative
Area(Fellows et al. 2001 Many of the breeding sp&s nest in grasslands and wetadows in
close association to larger wetlandsherearenearly1.3 million acresof wetlandsin the

Sandhills includng approximately85,000 acres of Sandhsllakes Thejuxtaposition of

palustrine and lacustrine wetlands embedded in this-gasated landscape provides high
quality breedinghabitat for shorebirdsAdditional monitoring and survey data will be required
to identify local landscapeandhabtat featuresvithin the Sandhills that are important to the
different priority breeding specied herefore, the RWBJV habitat gdak the Sandhills isi0

net loss of current wetland distribution and abundance. To successfully implement this
conservatioomeasurgthe RWBJV willneed toexpand theurrentpartnership and more
effectively coordinate witlthelocal grassoots partnership, like the &ndhills Task Force. The
Sandhills Task Force is composed of ranchers, Nebf2atteemen members, conservan
organizations, and government agenci€se goal of the Sandhills Task Force is to enhance the
Sandhills wetlandgrassland ecosystem in a way that sustains profitable private ranching, wildlife
and vegetative diversity, and associated water supplies.

Loss of sufficient higkguality shorebird nesting habit@tetlands and grasslandg)ntinues to

be a major threahroughouthe RWBJV Administrative Argaalong with reduction in stream

flows and the degradation of major rivers and streams. A dramat&aise in irrigation in

recent decades has caugeoundwater levelt drop, affecting strearftows, and the rivers

ability to maintain bare sandbars and flooded meadows PipingPlovers, a priority species,

depend on unvegetated sandbars to nestear their young Stream flows of significant

magnitude and duration are necessary to maintain sandbars and braided stream channels. Flows
in the Platte River and Republican River are esqgpropriated due to extensive irrigation.

Major rivers providing shorebird habitat within the Sandhills are currently not-apgropriated
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but the threat remainalong with the threat from channelization and the head cutting and
degradation of important streams and associated habitats.

For Piping Ploversthe RWBY will work closely with the USFWSNGPC, and Platte River
Recoveryand ImplementatioProgram to better understand nesting habitat availability under
different flow regimes. In additigthe RWBJV will provide GlSandtechnical support to help
identify the highestpriority lands for conservation within the river systems that sugpirig
Plovers.

Sandhills Conservation Targets and Strategies

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

Strategy A: Provide technical resources necessary to contgobeiscapdevel surveyghat
canbe used to define specibkabitat relationships and identify priority landscapes for
shorebird caservation.

Strategy BDevelop conservation programs and strategies that will promote shorebird
nesting habitat andomplementattle operations in th®andhills

Central Loess Hills Conservation Targets and Strategies

Target 1. Work with partners to maintain stream flows necessary for maintenance of in-
channel habitat conditions, through scouring and other ecological processes, to
provide nesting habitat for Piping Plovers and establish reliable habitat for
shorebirds during the non-breeding phase of their annual life cycle.

Strategy A: Provide technicedsources fogeospatial analysis to quantify and map the
habitat conditionsound on the LouRiver systems

Strategy B: Provide technical resources necessatgdoribeavailable inchanneheging
habitat forPiping Ploversto better target conservation activities.

Central Platte , Loup, Missouri, and Niobrara River Conservation Targets and
Strategies

Target 1. Work with partners to increase the frequency of flows that support ecological
processes (scouring and maintaining in-channel habitat conditions) and provide
nesting habitat for Piping Plovers, as well as reliable foraging and nesting habitat for
shorebirds during their annual life cycle.

Strategy AProvide technicalesources fogeospatial analysis to quantify and map the
habitat conditions under different flow regimes.

Strategy B: Provide technical resources necessary to quantify the impacts of different flow
regimes on available iohannel habdt for nestingPiping Plovers and other shorebirds
(e.g.,SpottedSandpipers).
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Target 2. Work with partners to assess the capability of the central Platte River to provide
suitable nesting habitat for the different shorebird guilds, and provide guidance for
strategic habitat conservation.

Strategy A: Provide technicetsources fogeospatial analysis to quantify and map existing
nesting habitat for shorebirds.

Strategy B: Provide technical resources necessary to develop decision support tools to assist
conservation partners and land managers in prioritizing restoration and management
projects to provide the greatest biological return for priority nesting shidrefpécies
(e.g.,Piping Plovers).

Conservation Delivery

Similar conservation approaches will be taken for breeding andme@dingshorebirdsrelying

o n p a expatiee; staffexisting conservation programs, and new conservation programs
when neededo achieve targetsConservation programs ageoupednto two basic categories
shorttermor long-term.

Shortterm programs are typidglcarried out under tepearagreemerd The agreementsre
designed t@omplemengexisting environmental and soes@onomic conditionand can be
tailored to the specific wishes of the landown€&hey often provide financias well as
technical assisincefor practices suchswetland restorationjverine management, watershed
restoration, andegetation managemen$ome of these agreements augni¢BDA projects.

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

of lands, or thepurchase of conservation easemseasement acquisitions are accomplished by
various partners within the Joint Venture, with individualpars taking the leadership in their
own acquisitions In some GFA within the RWBJV Admiistrative Area the RWBJV partners
collaborate tadentify potential propertiedeveragefunding, andchelp facilitatelong-term
managemendf lands enrolled in longerm conservation programall acquisitions are strictly

on a vountaryseller basis.

In the RWB publicly owned wetlandsvill play a aitical role, however in other &graphic

Focus Aeas acquisitionof public lands will be very limited The focus will be on sheterm
conservation programs administered by tf&WS, NGPCandU S D ANRESand Farm

Service Agency. Partners will work with willing landowners to establish conservation programs
that ultimately will help integratpalustrine riverine, and upland habitaigato the produces
operation and provide critical shoredbhabitat.

Research and Monitoring

The RWBJV Shorebird Plan represents a significant step forward for the RWBJV partnership.
For the first time, RWBJV partners can link conservation delivery to the habitat needs of those
priority species outlined in &81lJSSCP Multiple research and monitoring projects will need to

be completed to strengthen this plan.
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Non-breeding Shorebirds

Shorebird eseach and monitoring efforts wiflocus onrefining the populatioestimatesand on
assessingvertebrate abundance or available foraging resourdée differentwetlandhabitats
found throughout the RWBJV Administrative Are@o better understand the variation in use by
nonbreeding shorebirdgshe RWBJV willneed to buildiponprevious moniring efforts.

These additional efforts will have to be temporally and spatially balanced to better quantify
shorebird use throughout the RWBJV Administrative Area during migrafbata collected will
help refine the planning estimates and provide hisiggo howdifferent weather patterns and
associated habitat conditions influence shorebird use. The RWBJV will begin a habitat
assessment protocol to better refine the shorebird habitat suitability ihdettebrate

abundance and denslty habitattypewill needto be evaluatedForaging efficiencyby
shorebirdspeciesandforagingguild, needs to be refinedl'hese results will help to refine the
bioenergetics model and landscape carrying capacity estimgtespatial juxtapositiomf

habitat £aturesand the influence these features havéalitat selection by shorebirdeealso a
key uncertainty.This type of analysis will help the RWBJV understand the impacts of different
biotic and abiotic feature® (g.,wetlandsize,wetland density, wiéand type, influence of
disturbancdeatures) on habitat selectianSuchinformation will help the RWBJV develop tools

to guide conservation delivery to those landscapes that have the greatest potential to positively
influencepriority shorebirds.

Breeding Shorebirds

Breedingshorebirddistribution and abundance across RWBJV Administrative Area,
especially in th&sandhills have been documentedioweverour understanding décal
landscape features that influence habitat selection by shorekieds to be refinedhis will
require the RWBJV to initiatstatistically valid spatially balancedurveys In the Sandhills
access tgrasslands angetlandswill be challengingdue to the limited number of roads and
over 9% private ownershipMultiple-year sampling will beéequired to account for temporal
variability.

Research anohonitoringshould determine the trends of breeding shorebirds in the Sandhills. If
negative trends are detected, then resea@hdive implemented to determine the proximal
cause of the declinesesearch may also Ibeeded to guide managemantionsthatincrease
shorebirdrecruitment m the Sandhills Because livestock grazing is the primary laise within

the Sandhills agreater understanding of different grazing systand theireffectson shorebird
recruitmentand beef productiors needed By understandingpow various grazing systems

impact the profit margin of beef production, conservation programs can be deveoped t
encourage grazing systems thahefit shorebirdas well aghe ranching community.

Summary

The RWBJV Administrative Area has an abundance of wetlands and grasslands that provide

habitat for both notbreeding and breeding shorebirds. These habitapssgug significant
proportion of the continent’s shorebi-rds dur.i
breeding shorebirds, ehe-ground conservation by the RWBJV will be focused in the RWB.
Conservation delivery to benefit breeding shorehiviisbe focused in the Sandhills. The
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Summary

RWBJV will work with the conservation partners to delineate suitable habitat along the major
rivers. In addition, the RWBJV will develop geospatial tools to guide conservation delivery to
restore and maintain suitelnesting habitat along higfriority riverine systems (e.g., central
Platte River, Loup rivers, Niobrara River) for the federally listed Piping Plover.

Future monitoring and research will be developed to help identify those |pedstat have
the greatest potential to positively influenc
private ownership, conservation delivery will need to align with agriculture land uses. In the
Sandhills, projects will have to complement cattledoiciion, while in the other regions the
RWBJV will have to strike a balance with rexwop production and cattle production. All
conservation programs will be developed on a voluntary basis with willing participants. The
RWBJV will support research and mitoring activities to address key uncertainties and validate
current planning assumptions. Future priority research and monitoring projects include
validation of shorebirdise estimates in both the RWB and RWBJV Administrative Area, and
determining invetebrate abundance under different types of management and ownership. In the
Sandhills, research and monitoring will focus on habitat selection by breeding shorebirds. Along
major river systems such as the central Platte River, research and monitdringusilon
habitat availability (i.e., riverine sandbar habitat for the federally threatened Piping Plover),
habitat selection, and use by both breeding andbmeeding shorebirds.
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Appendix A

Energetic Requirements of Shorebirds Using the RWBJV Administrative Area

Much of the RWBJV Shorebird Plan is based
1981) Thehypothesisuggests that sufficient habitat conditions at-fatdude staging arease
necessary to allow individudirds to acquire sufficient nutrient reserves to complete migration,
initiate nesting, and produce viable offsprirgigration is energetically expensivand staging
areassuch agzhe RWBJV Administrative Area provide key opportunitiesbirdsto refuel

before reaching the breeding grounds (Skat@97, Skagen et al. 1999 Although theRWBJV
Administrative Area is primarila mid-latitude staging area for many shorebird speciés,ge
number ofKilldeer, Piping Plovers UplandSandpipersLong-billed Curlews Spotted
SandpipersAmericanAvocets Willets, andWi | s Bhalarapeslso breed in this region.

To determine the invertebrate foraging resources that should be availablendurrlmgeding
and breeding phases of the annualdifele forshorebirdsspeciesspecific energetic needgere
determined.The quantity ofenergetic resources necessary to supgmptilationsdepends on the
numberof individualsof each speciethatuse the area durirgpth the norbreeding and
breeding phases dfi¢ annual lifecycle, average number of dagse individualsspend in the
area duringeachpart of theitife cycle anddaily energetic requirements of each species

Population Objectives for the RWBJV Administrative Area

In 2008, the United Stadé&seologcal Survey(USGS)developed aegional assessmepitotocol

to estimateshorebirduse of BCRs 18 and 19 This project was developed to better understand
shorebird use throughout tid¥eat Plains Landscape Conservation Coopergdv&. Skagen,
USGS, persnal comm.) Theproject wasmportantdue to its temporal angeographic scale.
The study integrated Geographic Information System (GIS) technology to characterize
landscapescaledistribution of wetlands and grasslands at the township sPed&iousresearch
suggestedhatthedistribution of habitat featureat the landscape scalefluences habitat
selection by waterbirds (Naugle et al. 2000) and shorebirds (Webb et al. ZoL®)strata were
developed to characterize the townships in the RWRBdWinistrative Areal) high-density
grassland with high wetland density, 2) hidénsity grassland with low wetland density, 3) fow
density grassland with high wetland density, and 4)}d@nsity grassland with low wetland
density. A stratified random gaple of townships as selected from each of the féandscape
stratato capture theange of landscape conditionBetween 15 April and 30 May 200832
surveys were completed along d®e-mile road segments distributed throughout the selected
townshipsn the RWBJVAdministrative Area

Additional sampling was completed across RWBJV Administrative Areat sitesvherehigh
shorebirdusehad been documente®horebird counts from randomly selected townshipee
adjusted for sampling intensity addtection probability anextrapolated to theandscape
stratum from which they were drawithis designallowed the data to benalyzed to describe
speciesspecific usen the RWBJV Administrative Area and at fingralefor regions with high
shorebird dasity, such astheRWB (S. K. Skagen, USGS, personal comm.)
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In total, 24 species of shorebirds were identified during these su(Veyde A-1). For a few
speciesthe survey estimates were not consistent with recently published literature. In these
casesthe published literature was used to modify estimated use in the RWBJV Administrative
Area. Literature referenced as part of this planning process inclilmigdnsen 2004]Jorgensen
2008, Jorgensen et al. 2008, Elk8imnith et al. 2009, Jorgensen et al. 2009, Sauer et al. 2011,
andGregory et al. 2012

Table A1. National population estimates and population objectives for species wit|

measurable populations within the RWBJV Administrative Area

Population Estimate Population
(Morrison et al. Objective (Brown Planning
Species 2006) et al. 2001) Ratio

Agri-probers and Upland Associates

AmericanGoldert 200,000 300,000 1.50

Plover

Killdeer 1,000,000 2,440,000 2.44

Upland Sandpiper 350,000 470,000 1.34

Long-billed Curlew 55,000- 123,500 28,500 1.00

Buff-breastedsandpiper 30,000 150,000 5.00
Small-bodied Probers/Gleaners

SemipalmatedPlover 150,000 150,000 1.00

Black-bellied Plover 150,000 272,200 1.81

Piping Plover 2,953 6,000 2.03

SpottedSandpiper 150,000 150,000 1.00

Semipalmated 2,000,000 8,200,000 4.10

Sandpiper

LeastSandpiper 700,000 1,400,000 2.00

White-rumped 1,120,000 400,000 1.00

Sandpiper

Baird'sSandpiper 300,000 300,000 1.00

PectoralSandpiper 500,000 400,000 1.00
Large-bodied Probers

AmericanAvocet 450,000 450,000 1.00

GreaterY ellowlegs 100,000 100,000 1.00

Lessery ellowlegs 400,000 2,400,000 6.00

Solitary Sandpiper 100,000 21,000 1.00

Willet 160,000 160,000 1.00

HudsonianGodwit 70,000 70,000 1.00

Stilt Sandpiper 820,000 200,000 1.00

Long-billed Dowitcher 400,000 500,000 1.25

Wilson'sSnipe 2,000,000 4,345,000 2.17
Swimmers

Wilson'sPhalarope 1,500,000 2,800,000 1.87
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The Rainwater Basin Joint Ventupartners completed speciggecific assessments to evaluate

current nationapopulation estimates (Morrison et al. 2006) against national population

objectives (Brown et al. 2001). &beassessmegpr ovi ded a “ Pl anning Rat.i
increasaequired ovecurrent populatiomumberdo meet population objectives:or sgecies

that areat or above population objeetis outlined in th&)SSCR the planning ratio was set to

“ 0 n Wwith a goal to maintain these species at the current population levels.

Shorebird Planning Ratm Shorebird Plan species goal (Brown e2801) / Current population
estimate (Morrison et al. 2006)

The RWBJV recognize thatmany of the planning speciage rot atgoal levels described in the
USSCP. The goals outlined in the RWBJV Shorebird Plan describe habitat that will be
necessary to sgport shorebirds atarget levels

Non-Breeding Shorebird Population Objectives
Thewetland and upland habitats found in R¢/BJV Administrative Aregorovideboth non
breeding migratory and breeding halsta@t different physiological periods of tlamnual life
cycle (nonbreedingvs. breeding) species have different nutritional and caloric (energy)
requirements To develop fanning objectives fobreeding ananigratingshorebirdsa nen*
route rati@ wascreated This ratioestimates the proporticof individuals that migrate through
the RWBJVAdministrative Areacompared to the proportion of individuals that remain and nest
in the RWBJVAdministrative Area Theenroute ratiosvereestablished by species experts
based on range maps, migratironology, and professional experience (J. JorgenseR(ON
personal commS$S. K. Skagen, USGS, personal com8kagen et al. 1999

To estimate a nehreeding migratorpopulationtarget for the RWBJV landscape the
“contemporary species-specific estimateso (Table A2; S.K. SkagenUSGS personatomm)
wer e mul t i pgahning rdtiodypgoputativegrowth needed to mettSSCPobjectives)
and ben-routhratio” proportionof species that are using the region as a migratory
stopover site). Thiapproach allowed the Rainwater Basin Joint Venparéners to evaluate
current migratory shorebird use, estimate spespegific use agjoallevels, and account for the
estimated number of individuals that are migrating through the RWARlivinistrative Area
landscape The RWBJV Bson-breeding (migratorydbjectiveswerebased on the following
equation:

Non-breeding Population GoatsShorebird Estimates * Shorebird Planning RatiEr*Route
Ratio

Breeding Shorebird Population Objectives
To estimate speciespecificbreeding(nesting)populationobjectivesfor the RWBJV
Administrative Area h eonteémporary species-specific estimateso (Table A2; S.K. Skagen
USGS personatomm) wer e mu | tplanpihgiratiab (pbpylationgr@evththeeded to
attainUSSCPobjectives) and finally byfone minus the en-route ratio” (the proportion of the
species that aneot migrating through this regiomut ratherarenesting in the RWBJV
Administrative Areq. This approach allowed tiRWVBJV to estimate curremumbers of
breeding shorebirds by species. The RWBJV Shorebird Plan breeding (ndsjgagyes were
based on the following equation:
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Breeding Population GoafsShorebird Estimates * Shorebird Planning Ratio = @n-
Route Ratio)

Results from the directed research projectsicene assessment, and planning ratio allowed the
RWBJV to establish breeding population objectivesditideer, UplandSandpipersLong

billed Curlews SpottedSandpipersAmericanAvocets Willets, and Wilsm ’ Paalaropes The

goal of the RVBJV isto develop a landscape capable of providing sufficient wetland and upland
habitats to support these priority breeding shorebirds at gaogetationlevels. Unfortunately

few research or monitoring projects have beedertaken to investigagpeciesspecific habitat
selection, species distribution, density dependence, and intra/interspecific competition factors
influencing breeding shorebirdsee literature cited)Asit becomes availablé¢he RWBJV will
integrate this information to guide future projeict®rderto implement practices in landscapes
that have the greatest potential to achieve the desired conservation objectives.

The Piping Plover Recovery Plan oao#d populatiorobjectivesfor the three river systems in the
RWBJV Administrative Area: 1jheNiobrara River systepwhichshouldsupportlO0adults

(50 breeding pairs)?) 50adults @5 breeding pairs) dispersed along the Lauprs, and3) a
Platte Rier system that suppor280adults (40breeding pairs) A population estimate of 350
pairs (700 individuals) was established for the Missouri Riveweverthe Missouri River
population objective is tracked as a South Dakota objechvall, the RWBY Administrative
Areaneeds to suppof15 pairs (43ndividualg, or 17% of theGreat Plains gpulation

Meeting the bienergetic needs of shorebirds is an important component of shorebird
management. Knowing the energetic needs and feeding habithtie@nt shorebird species

would help direct conservation and management actions. Few research or monitoring projects
have been completed to understand individual
dependence, and intra/interspecific catmpn of breeding populations.

Knowing that this information is lacking, the Joint Venture has made the assumption that
shorebirds of each foraging guild use similar habitats and select for the same resources
(invertebrates).

A bioenergetics modelwakevel oped to quantify energetic ne
ability to support the necessary forage. The foundation of the model is the specifE Basal

Metabolic Rate (BMR). The BMR is the energy (kcals) required for normal cellular foreotid
replacement of worn body tissue; thus BMR is directly related to body mass (Baldassarre and

Bolen 1994). Kendeigh et al. (1977) computed the BMR equation fepasserine birds (all

seasos) to be:

BMR (kcals) = 0.5224*(Mass ()J>*

Energetic Estimates of Non -breeding Shorebirds
To determine thenergetic requirements of ndaneeding migrating shorebirdsvo separate
calculations were completed:

1. Total Daily Energetic Expenditure (DEE)r total kcals necessary to sustain daily
energetic requaments of migrating shorebirds completing their normal physiological
processes and behavioral activities (flying, foraging, resting) during residency in the
RWBJV Administrative Area.
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2. The cost of lipid acquisition, or the energy needed for migrating sindseo acquire
20% more lipid reserves while in the RWBJV Administrative Area. This amount

represents an estimate of what is needed to continue migration and initiate nesting on the
breeding grounds.
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Table A2. RWBJV Administrative Areahorebirdestimates anghopulationobjectives.

Appendix A

horebird RWBJV
En- SEs(t)i:re]alt;s Non-Breeding | Breeding | Admin. Area
_ Plann_ing Rou_te RWBIV Admin Pop_ulaf[ion Pop_ula_tion Population @
Species Ratio Ratio Area Obijectives |Objectives Goal
Agri-probers and Upland Associates
AmericanGoldenPlover 1.50 1 800 1,200 - 1,200%
Killdeer 244 | 0.5 | 100,006" 122,000 | 122,000 244,000
UplandSandpiper 1.34 | 0.8 58,628 62,983 15,746 78,729
Long-billed Curlew 1.00 0 22,474 - 22,474 22,474
Buff-breastedsandpiper 5.00 1 43,300 216,500 - 216,500°
Small-bodied Probers/Gleaners
Semipalmatedlover 1.00 1 229 229 - 229°
Black-bellied Plover 1.81 1 220F 398 - 398
Piping Plover 203 | 0.5 237 232 430° 662°%
SpottedSandpiper 1.00 | 0.5 1,03% 516 516% 1,031°
Semipalmated@andpiper 4.10 1 22,219 91,098 - 91,098
Least Sandpiper 2.00 1 17,513 35,026 - 35,026
White-rumpedSandpiper 1.00 1 20,071 20,071 - 20,071°
Baird'sSandpiper 1.00 1 61,512 61,512 - 61,512
PectoralSandpiper 1.00 1 15,664 15,664 - 15,664
Large-bodied Probers
AmericanAvocet 1.00 0 5,000 - 5,000 5,000
GreaterY ellowlegs 1.00 1 2,053 2,053 - 2,053
LesserY ellowlegs 6.00 1 15,450 92,700 - 92,700
SolitarySandpiper 1.00 1 9,036 9,036 - 9,036°
Willet 1.00 | 0.8 20,000 16,000 4,000 20,0007
HudsonianGodwit 1.00 1 17%F 172 - 1722
Stilt Sandpiper 1.00 1 2,992 2,992 - 2,992°
Long-billed Dowitcher 1.25 1 19,838 24,798 - 24,798
Wilson'sSnipe 2.17 1 15,84F 34,428 - 34,428
Swimmers
Wilson'sPhalarope | 1.87 | 0.9 | 1,291,397 2,173,421 | 241,490° | 2,414,912
Totals 1,746,355 2,983,028 | 411,657 | 3,394,685

& Population goal was derived by multiplying the shorebird estimate by the planning ratie prupartion en
route to correct foshorebird estimates established during the breeding season
®Derived from BBS summer distribution map 26P®10. Sauer et al. 2011

°Elliott-Smith et al. 2009
YGregory et al. 2012
®Jorgensen 2004
"Jorgensen 2008
9Jorgensen et al. 2008
"Jorgenseet al. 2009
'McCarty et al. 2010.

'Nebraska Game and Parks Commission, Joel Jorgensen pers comm.
k3. K. Skagen, USGS, personal comm. 2008
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Table A3. Body mass, basal metabolic rate, and daily energetic expenditwwe-lofeeding
shorebirds using the RWBJV Administrative Area during spring migration.

Daily Energy
Average Body | Basal Metabolic Expenditure
Species Mass (g) Rate (kcals) (kcal/day)
Agri-probers and Upland Associates
AmericanGoldenPlover 133.0 19.0 57.0
Killdeer 95.0 14.8 44.5
Upland S&ndpiper 170.5 22.8 68.4
Long-billed Curlew 643.1 60.4 181.3
Buff-breastedsandpiper 75.0 12.5 37.4
Small-bodied Probers/Gleaners
SemipalmatedPlover 47.0 8.8 26.5
Black-bellied Plover 219.0 27.4 82.2
Piping Rover 53.0 9.7 29.0
SpottedSandpiper 37.0 7.4 22.2
Semipalmate@andpiper 27.0 5.9 17.7
LeastSandpiper 24.0 5.4 16.2
White-rumpedSandpiper 44.6 8.5 25.5
Baird'sSandpiper 38.0 7.6 22.7
PectoralSandpiper 75.9 12.6 37.7
Large-bodied Probers
AmericanAvocet 322.9 36.4 109.3
GreaterY ellowlegs 170.0 22.7 68.2
Lesser ellowlegs 84.0 13.5 40.6
Solitary Sandpiper 48.0 9.0 26.9
Willet 270.4 32.0 95.9
Hudsonian Godwit 235.0 28.8 86.5
Stilt Sandpiper 57.4 10.2 30.7
Long-billed Dowitcher 115.0 17.1 51.2
Wilson'sSnipe 102.5 15.7 47.0
Swimmers
Wil son's Phal 62.1 | 10.8 | 32.5

Daily Energetic Expenditure
Daily Energy Expenditure (DEE) for each species was calculated by multiplying the respective
speci es’ BMaBle ABy This flolowesl themethodsused for waterfowl and Sandhill
Cranes (Prince 1979, Miller and Eadie 2006, Pearse et al. 2011).

Total DEE for norbreeding shorebirds was calculated by multiplying the-lmreeding
population objectives (Table-2) by the DEE (Table /) by the averageesidency time which
for all but one speciess estimated to be seven days (Skagen et al. 1997 and S.K. Skagen
USGS personal comm.). The results are shown in Tabfe A
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Table A4. Dailyand total residencgnergeticexpenditure of nofbreeding myratory shorebirds
using the RWBJV Administrative Area during spring migration.

Total DEE
while in
RWBJV
Non-breeding | Daily Energy | Average | Administrative
Population Expenditure Residency Area
Species Objective (kcal/day) Time (days) (kcals)
Agri-probers and Upland Associates
AmericanGoldenPlover 1,200 57.0 78 478,407
Killdeer 122,000 44.5 78 37,985,323
Upland Sandpiper 62,983 68.4 78 30,136,669
Buff-breastedsandpiper 216,500 37.4 2° 16,188,993
Small-bodied Probers/Gleaners
SemipalmatedPlover 229 26.5 72 42,482
Black-bellied Plover 398 82.2 72 229,009
Piping Plover 232 29.0 7° 47047
SpottedSandpiper 516 22.2 7° 80,358
Semipalmate@andpiper 91,098 17.7 72 11,255,215
LeastSandpiper 35,026 16.2 72 3,968,754
White-rumpedSandpiper 20,071 25.5 7° 3,582,613
Baird'sSandpiper 61,512 22.7 7° 9,768,982
PectoralSandpiper 15,664 37.7 72 4,135,602
Large-bodied Probers
GreaterY ellowlegs 2,053 68.2 78 980,217
LesserY ellowlegs 92,700 40.6 7° 26,367,575
Solitary Sandpiper 9,036 26.9 7°2 1,703,753
Willet 16,000 95.9 78 10,741,842
Hudsonian Godwit 172 86.5 72 104,146
Stilt Sandpiper 2,992 30.7 78 642,952
Long-billed Dowitcher 24,798 51.2 7° 8,884,338
Wilson'sSnipe 34,428 47.0 7° 11,334,650
Swimmers
Wi | s Bhalarape 2,173,421 325 7° 495,165,925
Total 2,983,028 673,824,853

@ Based on Skagen et al. 1997 and S.K. Skagen USGS personal comm.
®McCarty et al. 2010

The RWBJV set a benchmark of providing sufficient forage resources to provide for DEE plus a

20% increase in lipid reserves for migrating shorebirds at thdreeding target populations

(Table A5S).

The body mass of each species was multiplied by 208&t an estimate of the grams of lipids
average”’

t hat
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Appendix A

work by Pearse et al. (2011), Walsberg (1983), and Kendeigh et al. (1977), the cost of lipid
production was set at 12.7 kaal/

Lipid Acquisition Cost = 20% LipidAcquisition (g) * Lipid ProductionCost (12.7 kcal/g )

Table A5. Energy required to increase lipid reserves by 20% for migratory shorebirds
using the RWBJV Administrative Area during spring migration.

20% Lipid Lipid
Average Body Acquisition Acquisition
Species Mass (g) (9) Cost (kcals)
Agri-probers and Upland Associates
AmericanGoldenPlover 133.0 26.6 337.8
Killdeer 95.0 19.0 241.3
Upland S&ndpiper 170.5 34.1 433.1
Longbilled Curlew 643.1 128.6 1,633.5
Buff-breastedsandpiper 75.0 15.0 190.5
Small-bodied Probers/Gleaners
SemipalmatedPlover 47.0 9.4 119.3
Black-bellied Plover 219.0 43.8 556.3
Piping Hover 53.0 10.6 134.6
SpottedSandpiper 37.0 7.4 94.0
Semipalmate®andpiper 27.0 5.4 68.6
LeastSandpiper 24.0 4.8 61.0
White-rumpedSandpiper 44.6 8.9 113.2
Baird'sSandpiper 38.0 7.6 96.5
PectoralSandpiper 75.9 15.2 192.8
Large-bodied Probers
AmericanAvocet 322.9 64.6 820.0
GreaterY ellowlegs 170.0 34.0 431.8
Lesser ellowlegs 84.0 16.8 213.4
Solitary Sandpiper 48.0 9.6 121.9
Willet 270.4 54.1 686.7
Hudsonian Godwit 235.0 47.0 596.9
Stilt Sandpiper 57.4 115 145.7
Long-billed Dowitcher 115.0 23.0 292.1
Wilson'sSnipe 102.5 20.5 260.4
Swimmers
Wilson’'s Phal] 62.1 | 124 | 157.7

Speciesspecific estimates of the total energy neededlipid production(20% of body mags
were obtained by aitiplying the population objectiveg§ableA-2) by the cost of lipid
acquisition (Tablé\-5). These results are presented in Tabié.

The total energetic needs of nbreeding migratory shorebirddwile in the RWBJV
Administrative Areaat target populationsyere calculated by adding tAetal DEE to theTotal
Energy @st ofLipid Production (Table A7).
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Table A6. Total energy needs of noreeding migratory shorebirds using the
RWBJV Administrative Area during spring migration to acquire 20% additional lj|

reserves.
Total Energy
Non-breeding Lipid Cost of Lipid
Population Acquisition Production
Species Objective Cost (kcals) (kcals)
Agri-probers and Upland Associates
AmericanGoldenPlover 1,200 337.8 405,384
Killdeer 122,000 241.3 29,438,600
UplandSandpiper 62,983 4331 27,276,144
Buff-breastedsandpiper 216,500 190.5 41,243,250
Small-bodied Probers/Gleaners
SemipalmatedPlover 229 119.3 27,309
Black-bellied Plover 398 556.3 221,407
Piping Plover 232 134.6 31232
SpottedSandpiper 516 94.0 48,494
Semipalmatedandpiper 91,098 686 6,247,494
LeastSandpiper 35,026 61.0 2,135,185
White-rumpedSandpiper 20,071 113.2 2,271,174
Baird'sSandpiper 61,512 965 5,937,138
PectoralSandpiper 15,664 192.8 3,019,800
Large-bodied Probers
GreaterY ellowlegs 2,053 431.8 886,485
Lessery ellowlegs 92,700 2134 19,778,472
Solitary Sandpiper 9,036 121.9 1,101,669
Willet 16,000 686.7 10,987,024
Hudsonian Godwit 172 596.9 102,667
Stilt Sandpiper 2,992 145.7 435,842
Long-billed Dowitcher 24,798 292.1 7,243,350
Wilson'sSnipe 34,428 2604 8,963,228
Swimmers
Wi | s Bhalarape 2,173,421 157.7 342,822,388
Total 2,983,028 510,623,736

Energetic Estimates of Breeding Shorebirds
Eight species of shorebirds breed within the RWBJV Administrative Area. The population
targets range from estimates of 43ping Plovers toover 240,000Vi | s Bhalarapes. The
RWBJV assumed that species breeding in the RWBJV Administrative Area were not acquiring
additional lipid reserves, but were maintaining body condition throughout the breeding season.

Total energetic needs for breedstgprebirds using the RWBJV Administrative Area were
calculated by multiplying breeding population objectives by the spspedfic DEE (Table A
3) by averge residency time (Table-8).
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Total Shorebird Energetic Need s in the RWBJV Administrative Area

Based orthis bicenergetis model, norbreeding shorebirds need approximateB/Hillion
kcals while breeding shorebirds using the RWBA¥ministrative Areaneed nearl\892 million
kcals during residency in the RWBAdministrative Area Expressed ypforaging guld, Agri-
probersandUpland Associates nee®b9.7million kcals, $nall-bodiedProbergGleanerseed
54.1million kcals,LargebodiedProbersneed153.0million kcals,andSwimmers need
approximately 2 billion kcals(Table A9).

Table A7. Total energetic needs of nbreeding shorebirds using the RWBJV
Administrative Area at population targets.

Total DEE Total Energy
while in Cost for Total Energy
RWBJV Lipid Requirements of
Administrative | Production Non-breeding
Species Area (kcals) Shorebirds
Agri-probers and Upland Associates
AmericanGoldenPlover 478,407 405,384 883,791
Killdeer 37,985,323 29,438,600 67,423,923
Upland Sandpiper 30,136,669 27,276,144 57,412,813
Buff-breastedsandpiper 16,188,993 41,243,250 57,432,243
Small-bodied Probers/Gleaners
SemipalmatedPlover 42,482 27,309 69,791
Black-bellied Plover 229,009 221,407 450,417
Piping Plover 47047 31232 78,279
SpottedSandpiper 80,358 48,494 128,852
Semipalmate@®andpiper 11,255,215 6,247,494 17,502,709
LeastSandpiper 3,968,754 2,135,185 6,103,939
White-rumpedSandpiper 3,582,613 2,271,174 5,853,787
Baird'sSandpiper 9,768,982 5,937,138 15,706,120
PectoralSandpiper 4,135,602 3,019,800 7,155,402
Large-bodied Probers
GreaterY ellowlegs 980,217 886,485 1,866,702
Lessery ellowlegs 26,367,575 19,778,472 46,146,047
Solitary Sandpiper 1,703,753 1,101,669 2,805,422
Willet 10,741,842 10,987,024 21,728,866
HudsonianGodwit 104,146 102,667 206,813
Stilt Sandpiper 642,952 435,842 1,078,794
Long-billed Dowitcher 8,884,338 7,243,350 16,127,688
Wilson'sSnipe 11,334,650 8,963,228 20,297,878
Swimmers
Wi | s Bhalarape 495,165,925 | 342,822,388 837,988,313
Total 673,824,853 510,623,763 1,184,448,589
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Table A8. Daily and totalenergetic requirements for breeding shorebirds ilRiWBJIV

Administrative Area

Total Energy

Breeding Daily Energy | Average Requirements of
Population | Expenditure | Residency Breeding
Species Objective (kcal/day) | Time (days) | Shorebirds(kcals)
Agri-probers and Upland Associates
Killdeer 122,000 44.5 46 249,617,838
UplandSandpiper 15,746 68.4 46 49,510,242
Long-billed Curlew 22,474 181.3 46 187,415,218
Small-bodied Probers/Gleaners
Piping Plover 430 29.0 46 573,028
SpottedSandpiper 516 22.2 46 528,068
Large-bodied Probers
AmericanAvocet 5,000 109.3 46 25,131,311
Willet 4,000 95.9 46 17,647,312
Swimmers
Wi | s Bhalaraope 241,491 32.5 46 361,549,365
Total 411,657 891,972,382
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Tabe A-9. Totalannualenergetic needs (kcals) of breeding and-bmeding shorebirds
using the RWBJV Administrative Area.

Total Energy
Total Energy Requirements of | Total Annual
Requirements of Breeding Energetic
Non-breeding Shorebirds Requirements
Species Shorebirds (kcals) (kcals) (kcals)
Agri-probers and Upland Associates
AmericanGoldenPlover 883,791 - 883,791
Killdeer 67,423,923 249,617,838 317,041,762
Upland S@ndpiper 57,412,813 49,510,242 106,923,055
Long-billed Curlew - 187,415,218 187,415,218
Buff-breastedsandpiper 57,432,243 - 57,432,243
Small-bodied Probers/Gleaners
SemipalmatedPlover 69,791 - 69,791
Black-bellied Plover 450,417 - 450,417
Piping Rover 78,279 573,028 651,308
SpottedSandpiper 128,852 528,068 656,920
Semipalmatedandpiper 17,502,709 - 17,502,709
LeastSandpiper 6,103,939 - 6,103,939
White-rumpedSandpiper 5,853,787 - 5,853,787
Baird'sSandpiper 15,706,120 - 15,706,120
PectoralSandpiper 7,155,402 - 7,155,402
Large-bodied Probers
AmericanAvocet - 25,131,311 25,131,311
GreaterY ellowlegs 1,866,702 - 1,866,702
Lesser ellowlegs 46,146,047 - 46,146,047
Solitary Sandpiper 2,805,422 - 2,805,422
Willet 21,728,866 17,647,312 39,376,177
Hudsonain Godwit 206,813 - 206,813
Stilt Sandpiper 1,078,794 - 1,078,794
Long-billed Dowitcher 16,127,688 - 16,127,688
Wilson'sSnipe 20,297,878 - 20,297,878
Swimmers
Wi | s Bhalarape 837,988,313 361,549,365| 1,199,537,678
Total 1,184,448,589 891,972,382 | 2,076,420,971
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Energetic Requirements of Shorebirds Using the Rainwater Basin Wetland
Complex

Much of the RWBJV Shorebird Plan i s based on
1981). The hypothesis suggests that sufficient habitat conditions datiidie staging agsare
necessary to allow individudirds to acquire sufficient nutrient reserves to complete migration,
initiate nestingandproduce viable offspring. Migration is energetically expensive and staging
areassuch aghe RWB provide key opportunities tefuel before reaching the breeding grounds
(Skagenl997 Skagen et al. 1999)he shallow playa wetlands found in the RWB provide a

foraging nicheespecially for théSmall-bodiedProbers/@anerghat forage in wetlands5 cm

deep and.argebodiedProbersthat forage in wetlands with a water deptt6 cm.

To determine the invertebrate foraging resoureaessary to support shorebidigingthe non
breedingohaseof thar annual lifecycle, speciesspecific energetic needs had to be determined.
Thequantity ofenergetic resources necessary to support each species depends on the number of
individuals ofeach species that use the area, average number of days individuals spend in the
area lipid acquisition requirements, addily energetic requiremest

Population Objectives for the Rainw ater Basin Wetland Complex

As described, the USGS develomeagionalshorebird monitoringrotocolin 2008. Based on
the survey desigrthe data could be analyzed ttimateshorebirduse across the Great Plains
Landscape Conservation Cooperati@eross a BCRyr at more local sitesuch ashe RWB(S.
K. Skagen, USGS, personal comm.)

In total, 20 species of shorebirds were identified during these suimehe RWB(TableB-1).

For a few species the survey estimates were not consistent with recently published literature. In
these cases the published literature was used to modify estimateldtasaturereferenced as

part of this planning process includddrgensen 2008, dyensen et al. 2008, Jorgensen et al.

2009, Sauer et al. 2014ndGregory et al. 2012

As with the other Ements of the RWBJV Shorebird Plapeciesaregrouped by foraging guild:
1) Agri-probersand UplandAssociates, 2pmall-bodiedProbergGleanerdoraging in<5 cm of
water, 3)LargebodiedProbersforaging in<16 cm of water, and Hwimmers foraging irthe

full range ofwaterdepths

To establish populatioobjectives for thd&RWB, consistent with th@opulationobjectives

outlined in the USSCRhe RWBJV completecanassessmerf the current national population

estimates (Morrison et al. 200&)dnational population objectives (Brown et al. 2001). This
assessment provided a “Planning Ratio” or the
necessary to meet population objectiveésr species that aet or above population objeggs

outlined in theUSSCRthep | anni ng r at i,withagoal to m&ntain these Speciese ”

at the current population levels.

Shorebird Planning Ratm Shorebird Plan species goal (Brown et al. 2001) / Current
population estimate (Morrison et al. 2006)
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Table B1. Natonal population estimates andgulationobjectives for species with
measurable populations within the Rainwater Basin Wetland Complex

Population Estimate
(Morrison et al. Population Objective | Planning
Species 2006) (Brown et al. 2001) Ratio
Agri-probers and Upland Associates
AmericanGoldenPlover 200,000 300,000 1.50
Killdeer 1,000,000 2,440,000 2.44
UplandSandpiper 350,000 470,000 1.34
Buff-breastedsandpiper 30,000 150,000 5.00
Small-bodied Probers/Gleaners
SemipalmatedPlover 150,000 150,000 1.00
Black-bellied Plover 150,000 272,200 1.81
SpottedSandpiper 150,000 150,000 1.00
Semipalmate@andpiper 2,000,000 8,200,000 4.10
White-rumpedSandpiper 1,120,000 400,000 1.00
Baird'sSandpiper 300,000 300,000 1.00
PectoralSandpiper 500,000 400,000 1.00
WesternSandpiper 3,500,000 3,500,000 1.00
Large-bodied Probers
AmericanAvocet 450,000 450,000 1.00
GreaterY ellowlegs 100,000 100,000 1.00
LesserY ellowlegs 400,000 2,400,000 6.00
HudsonianGodwit 70,000 70,000 1.00
Willet 160,000 160,000 1.00
Stilt Sandpiper 820,000 200,000 1.00
Long-billed Dowitcher 400,000 500,000 1.25
Swimmers
Wilson'sPhalarope | 1,500,000 2,800,000 1.87

Non-Breeding Migratory Population Targets

Due totherelatively lownumbes of breedingshorebirdsandquantity of suitabléreeding
shorebirdhabitatfound in the RWBthe RWBJVfocused on an-breeding population objectives.
To estimate a nehreedingshorebird population objectiyspeciesspecific estimatederived
from the2008 shorebird survey estimates or resedroren benchmarks were multiplied by the

shorebird planning ratifrableB-2).
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Table B2. Rainwater Basin Wetland Complghorebirdestimates andgpulation

objectives
Contemporary RWB Population
Planning | RWB Shorebird Objectives @
Species Ratio Estimates Goal
Agri-probers and Upland Associates
AmericanGoldenPlover 1.50 10,188° 15,282
Killdeer! 2.44 2,330 5,685
UplandSandpiper 1.34 33° 442
Buff-breastedsandpiper 5.00 43,300° 216,500'
Small-bodied Probers/Gleaners
SemipalmatedPlover 1.00 229" 2292
Black-bellied Plover 1.81 220° 398°
SpottedSandpiper 1.00 715" 7152
Semipalmate®andpiper 4.10 14,325' 58,733
White-rumpedSandpiper 1.00 18,710 18,71C¢°
Baird'sSandpiper 1.00 61,5121 61,512
PectoralSandpiper 1.00 11,116 11,116°
WesternSandpiper 1.00 7,361 7,361°
Large-bodied Probers
AmericanAvocet 1.00 153° 153%
GreaterY ellowlegs 1.00 2,053 2,053
LesserY ellowlegs 6.00 15,092' 90,522
Willet 1.00 490" 490°
HudsonianGodwit 1.00 172° 1722
Stilt Sandpiper 1.00 2,992 2,992
Long-billed Dowitcher 1.25 19,847 24,809
Swimmers
Wilson'sPhalarope 1.9 42,405 79,2972
Total 253,243 596,803

& Population goal was derived by multiplying the shorebird estimate by the planning ratic
®Derived from BBS summer distribution map 260®10.Sauer et al. 2011

“Jorgensen 20D

4Jorgensen 2008

*McCarty et al. 2010

"'s. K. Skagen, USGS, personal comm. 2008

Estimating Energetic Needs of Shorebirds in the RWB Wetland Complex

Meeting the bioenergetic needs of shorebihdisng migrationis animportant component of
shorebird managemenknowing the energetic need$ shorebirds wilhelp direct conservation

and management actionBew research or monitoring projects have beedertaken to

investigata ndi vi dual s p e cistrisution, ldensity de@endensegdne ct i o n,
intra/interspecific competition of breeding populations.
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Knowing that his informaton is lacking, the RWBJWas made the assumption that shorebirds
of each foraging guild use similar habitats and select for the samarces (invertebrates).

The framework provided biyhe bioenergetics modalowed the RWBJV tajuantify energetic

needsf shorebirds by foragingguildnd eval uate t heprolidethe scape’ s a
necessary foragesourcesThe foundation of thenodel is the speciespecific Basal Metabolic

Rate (BMR) The BMR is the energy (kcals) required for normal cellular function and

replacement of worn body tissue; thus BMR is directly related to body mass (Baldassarre and

Bolen 1994) Kendeigh et al. (187) computed the BMR equation for nrpasserine birds (all

seasos) to be:

BMR (kcals) = 0.5224*(Mass (§)]**

Energetic Estimates of Non -breeding Shorebirds in the RWB Wetland Complex

To determine the necessary energetic requirements dineaaing migrating shorebirds the
RWB, two separate calculations were completed:

1. Total Daily Energetic Expenditure (DEE)r total kcals necessary to sustain daily
energetic requirements of migreg shorebirds completing their normal physiological
processes and behavioral activities (flying, foragargi/orresting) during residency in
theRWB Wetland Complex.

2. The cost of lipid acquisition, or the energy needed for migrating shorebirds toeacqui
20% more lipid reserves while in tRVB Wetland ComplexThis amount represents
an estimate of what is needed to continue migration and initiate nesting on the breeding
grounds.

Dally Energ etic Expenditure
Daily Energy Expenditure (DEE) for easpecies was calculated by multiplying the respective
species’ BTaBle BBy This folloeesl themethods used for waterfowl and Sandhill
Cranes (Prince 1979, Miller and Eadie 2006, Pearse et al. 2011).

Total DEE for shorebirdduring residencyn the RWBwas calculated by multiplying the
population objectives (Table-B) by the DEE (Table B) by the average residency timwehich,
for all but one speciess estimated to be seven days (Tabl¢)B
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Table B3. Body mass, basal metabolic ratad daily energetic expenditure of Rbreeding

Appendix B

shorebirds using the Rainwater Basin Wetland Complex during spring migration.

Basal Daily Energy
Average Body | Metabolic Rate Expenditure
Species Mass (g) (kcals) (kcal/day)
Agri-probers and Upland Associates
AmericanGoldenPlover 133.0 19.0 57.0
Killdeer 95.0 14.8 44.5
Upland Sandpiper 170.5 22.8 68.4
Buff-breastedsandpiper 75.0 12.5 37.4
Small-bodied Probers/Gleaners
SemipalmatedPlover 47.0 8.8 26.5
Black-bellied Plover 219.0 27.4 82.2
SpottedSandpiper 37.0 7.4 22.2
Semipalmate@andpiper 27.0 5.9 17.7
White-rumpedSandpiper 44.6 8.5 25.5
Baird'sSandpiper 38.0 7.6 22.7
PectoralSandpiper 75.9 12.6 37.7
WesternSandpiper 28.5 6.1 18.4
Large-bodied Probers
AmericanAvocet 322.9 36.4 109.3
GreaterY ellowlegs 170.0 22.7 68.2
Lessery ellowlegs 84.0 13.5 40.6
Willet 270.4 32.0 95.9
HudsonianGodwit 235.0 28.8 86.5
Stilt Sandpiper 57.4 10.2 30.7
Long-billed Dowitcher 115.0 17.1 51.2
Swimmers
Wi | s Bhalarape 62.1 108 | 325

Cost of Lipid Acquisition

The RWBJV set a benchmark of providing sufficient forage resources to provide for DEE plus a

20% increase in lipid reserves for migrating shorebirds at théreeding population objectives

(Table Bb5).
The body mass of eachexies was multiplied by 20% to get an estimate of the grams of lipids

t hat

an “average’
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by Pearse et al. (2011), Walsberg (1983), and Kendeigh et al. (1977), the cost of lipid @noducti

was set at12.7 kcal/g (Table3.

Estimates of the total energy needed to acquire lipids equal to 20% of body mass were obtained
by multiplying the population objectives (Table2 by the cost of lipid acquisition (Table3.

The results are found Table B6.

The total energetic needs of abreeding migratory shorebirds while in the RWB, at target
populations, were calculated by adding the Total DEE to the Total Energy Cost for Lipid

Production (Table &).

48

e



Appendix B

Table B4. Total cily energeticexpenditure for notbreeding shorebirds using the Rainwater
Basin Wetland Complex durirgpringmigration.

Daily Energy Average |Total DEE while
RWB Population| Expenditure | Residency in the RWB
Species Objectives (kcal/day) Time (days) (kcals)
Agri-probers and Upland Associates
AmericanGoldenPlover 15,282 57.0 7° 6,092,513
Killdeer 5,685 44.5 7° 1,770116
Upland Sandpiper 44 68.4 78 21,204
Buff-breastedSandpiper 216,500 37.4 2P 16,188,993
Small-bodied Probers/Gleaners
SemipalmatedPlover 229 26.5 78 42482
Black-bellied Plover 398 82.2 7° 229,007
SpottedSandpiper 715 22.2 72 111,319
Semipalmate®andpiper 58,733 17.7 7 7,256445
White-rumpedSandpiper 18,710 25.5 72 3,339,69
Baird'sSandpiper 61,512 22.7 7° 9,768,982
PectoralSandpiper 11,116 37.7 7° 2,934,811
WesternSandpiper 7,361 18.4 7 946,311
Large-bodied Probers
AmericanAvocet 153 109.3 78 117,024
GreaterY ellowlegs 2,053 68.2 78 980217
LesserY ellowlegs 90,5% 40.6 78 25,757598
Willet 490 95.9 78 328969
HudsonianGodwit 172 86.5 78 104,178
Stilt Sandpiper 2,992 30.7 78 642952
Long-billed Dowitcher 24,809 51.2 7° 8,888368
Swimmers
Wi | s Bhalarape 79,29 32.5 7° 18,066147
Total 596,803 103,586,375

@ Based on Skagen et al. 1997 and Skagen, USGS, personal comm.

®McCarty et al. 2010
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Table B5. Specific energetic requirement to increase lipid reserves by 20% for a
individual shorebird.

20% Lipid Lipid
Average Body Acquisition Acquisition
Species Mass (g) (9) Cost (kcals)
Agri-probers and Upland Associates
AmericanGoldenPlover 133.0 26.6 337.8
Killdeer 95.0 19.0 241.3
Upland Sandpiper 170.5 34.1 433.1
Buff-breastedsandpiper 75.0 15.0 190.5
Small-bodied Probers/Gleaners
SemipalmatedPlover 47.0 9.4 119.3
Black-bellied Plover 219 43.8 556.3
SpottedSandpiper 37.0 7.4 94.0
Semipalmate@andpiper 27.0 54 68.6
White-rumpedSandpiper 44.6 8.9 113.2
Baird'sSandpiper 38.0 7.6 96.5
PectoralSandpiper 75.9 15.2 192.8
WesternSandpiper 28.5 5.7 72.4
Large-bodied Probers
AmericanAvocet 322.9 64.6 820.0
Greatery ellowlegs 170.0 34.0 431.8
Lessery ellowlegs 84.0 16.8 213.4
Willet 270.4 54.1 686.7
HudsonianGodwit 235.0 47.0 596.9
Stilt Sandpiper 57.4 115 145.7
Long-billed Dowitcher 115.0 23.0 292.1
Swimmers
Wi | s Bhalarape 62.1 | 12.4 | 157.7
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Table B-6. Energy needs of ndsreeding migratory shorebirds using the Rainwater Basin
Wetland Complex during spring migration to acquire 20% additional lipid reserves.

RWB Lipid Acquisition | Total Energy Cost
Population Cost of Lipid Production
Species Objectives (kcals/individual) (kcals)
Agri-probers and Upland Associates
AmericanGoldenPlover 15,282 337.8 5,162,565
Killdeer 5,685 241.3 1,371,89
Upland Sandpiper 44 433.1 19,191
Buff-breastedsandpiper 216,500 190.5 41,243,250
Small-bodied Probers/Gleaners
SemipalmatedPlover 229 119.3 27,309
Black-bellied Plover 398 556.3 221,519
SpottedSandpiper 715 94.0 67,196
Semipalmate®andpiper 58,733 68.6 4,027875
White-rumpedSandpiper 18,710 113.2 2,117,67
Baird'sSandpiper 61,512 96.5 5,937,138
PectoralSandpiper 11,116 192.8 2,143,009
WesternSandpiper 7,361 72.4 532,863
Large-bodied Probers
American Avocet 153 820 125,466
GreaterY ellowlegs 2,053 431.8 886485
LesserY ellowlegs 90,52 213.4 19,320175
Willet 490 686.7 336478
HudsonianGodwit 172 596.9 102,667
Stilt Sandpiper 2,992 145.7 435842
Long-billed Dowitcher 24,809 292.1 7,246636
Swimmers
Wi | s Bhalarope 79,29 157.7 12507,888
Total 596,803 103,832,557
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Table B7. Total energetic needs of nbreeding shorebirds using the Rainwater Ba

Wetland Complex.

Total Energy

Total Energy

Species T_ota_l DEE Cost for L_ipid Requiremen_ts of
while in RWB | Production Non-breeding
(kcals) (kcals) Shorebirds
Agri-probers and Upland Associates
AmericanGoldenPlover 6,092,153 5,162,565 11,255,078
Killdeer 1,770,116 1,371,839 3,141,955
Upland Sandpiper 21,204 19,191 40,395
Buff-breastedsandpiper 16,188,993 41,243,250 57,432,243
Small-bodied Probers/Gleaners
SemipalmatedPlover 42482 27,309 69,791
Black-bellied Plover 229,007 221,519 450,525
SpottedSandpiper 111,39 67,196 178545
Semipalmatedandpiper 7,256445 4,027875 11,284320
White-rumpedSandpiper 3,339,69 2,117, 67 5,456846
Baird'sSandpiper 9,768,982 5,973,138 15,706,120
PectoralSandpiper 2,934841 2,143,@9 5,077851
WesternSandpiper 946,311 532,863 1,479,174
Large-bodied Probers
AmericanAvocet 117,024 125,466 242,490
GreaterY ellowlegs 980217 886485 1,866702
LesserY ellowlegs 25,756,598 19,320175 45076,773
Willet 328969 336478 665447
HudsonianGodwit 104,178 102,667 206,844
Stilt Sandpiper 642952 435842 1,078794
Long-billed Dowitcher 8,888368 7,246636 16.135,004
Swimmers
Wi | s Bhalarape 18,066,147 12507,888 30,574035
Total 103,586,375 103,832,557 207,418,932
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Assessing Habitat Availability for Shorebirds

Davis and Smith (1998), Skagen (199)d others have documented that shorebirds
demonstrate an opportunistic foraging strategy, consuming invertebrates basadlaiility,
and demonstrating little preference for forage typmertebratesre the major food resource
during the breeding anonbreeding portions of the annual life cyclerincipalinsect families
include midges, water beetles, and water boatn@her forage includes worms, leeches, and
snails(Davis and Smith 1998).

Avallable Foraging Resources

Research completed acrdbs High Plains has evaluated invertebrate abundance to better
understand temporal availabilignd theimpacts of land use, management actions, and landscape
composition (Davis and Smith 1998, Riens 2009avis and Bidwell (2008) completed an
assessmerdf the impacts of wetland management on invertebrate availability R\Wi&

during spring migration.Their research results suggest that on aveR@& wetlands provide

1.22 g/nf or approximately 4,934 g/acre ofvertebratebiomass.

True Metabolizable Energy

For planning purposes, the gross energy conteintvertebrate foraging resources available to
shorebirds was based on True Metabolizable Energy (TNIEE is the amount of energy
available from one gram (dry weight) of chironomids (midg&€x)nmins and Wuycheck (1971)
established that one gram (dry weight) of chironomids lgaess energy content of 23.8 kJ or
5.68 kcal/g. Castro et al. (1989) foutmditthe assimilation efficiency of birds feeding on
invertebrates was 73% herefore, the NdEnergy Content (NEC) for invertebrates would be
4.15 kcals/g (5.68 kcalfy0.73) This value is central to the l@oergetis model as it allows

the conversion of grams of invertebrates to be expressed as forage energy per acre.

NEC = Gross energy contehAssimilation efficiency

or
4.15 kcals/g = 5.68 kcalfg0.73

TME/acre = Invertebrate availabilityNEC
or
20,476 kcal/acre = 4,934 g/acrd.15 kcallg

Total metabolizable energy produced®WB wetlandsif 100% of the invertebrates were
consumegdwould be 20476 kcals/acreThe RWBJVchose to use a foraging efficiency level of
50% of available invertebratesr 10,238 kcals/acreThe foraging efficiency estimate is based
on professional opinions and needs to be validated through further research
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Habitat Need's by Foraging Guild

Based ortotal energetic needs, approximateB2,815acres of suitable habitat is needed
throughout thd(RWBJV Administrative AregdTableC-1), while the RWB Wetland Complex
would need to provid20,260acres of available foraging habitat for shorebirds during the non
breedingohase of theiannual lifecycle (Table G2).

Table G1. Total wetland acres required to meet the energetic needs of breeding dmdeting
population targets of shorebirds using the RWBJV Administrative Area.

Total Energetic Need | Acres to Support Population
Species Guilds (kcals) Targets of Shorebirds
Agri-probers andJplandAssociates 669,696,068 64,413
SmallbodiedProbersGleaners 54,150,393 5,289
Largebodied Robers 153,036,832 14,948
Swimmers 1,199,537,67§ 117,165
Total 2,076,420,971 202,815

To determine available foraging habitat in the RWBWministrative AreaGIS landcover data
wereanalyzed. The RWBJV landcover wasvdloped by integrating multiple data layers into a
seamless landcover dataset. When data were not available to describe important foraging
habitats, new data were created using a combination of remote sensing and photo interpretation
(Bishop et al. 2009)

The RWBJV landcover describes 485,615 acres of wetlaapable of providinguitable
foraginghabitat forshorebirds. Th&WBJV relied on a group of shorebird biologists and

habitat managers to estimate the proportion of each wetland habitat type suitable for each of the
different foraging guilds. The anais integrated the results ¢fet RWBJV's Annual Habitat
Surveyg2004—2012) whichdocument wetland function (ponded water and teydegetation)

in the RWB andhabitat surveys of th€entral Table Playa wetland comp009- 2010)

These assessments have provided ingmbtthe distribution and abundance of wetland habitat
available to shorebirds and other wetlatependent species during temporally impott

periods.

Table G2. Total wetland acres required to meet the energetic needs-bfewding populations of
shorebirds using the RWB Wetland Complex.

Acres to Support Population
Species Guilds Total Energetic Need (kcals) Targets of Shorebirds
Agri-probersand Upland Associate 71,869,671 7,020
Smaltbodied Probers/Gleaners 39,703,172 3,878
Large-bodied Probers 65,272,054 6,375
Swimmers 30,574,035 2,986
Total 207,418,932 20,260
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TablesC-3 throughC-5 list the various habitats and thesaciated acres considered suitable for

Appendix C

shorebird uséy foraging guildwithin the RWBJV Administrative Areawhile tables @&
through G8 outline available habitat for ndsreeding shorebirds the RWB

Based on the current landcover data (Bishop.e2(#19) the distribution and function of

wetlands in the RWBJV Administrative Area (485,615 acres) should be sufficient to support

shorebirds at population targets outlined in this plan. Howeseent annual habitat surveys
suggest that ponding durati@and ponded acres in the RWB may be limitedSfaall-bodied
ProbersGleaners andor Large-bodied Pobers during the nehreeding phase of theannual
life cycle. The RWBJV has prioritized @ite wetland restoration and efite watershed

restoratioractivities to increase hydrologic function of the existing playa wetlands in the, RWB
and at goal playa wetlands in the RWB should be capable of providing sufficient habitat to

support shorebirds at levels consistent with the population objectives oulitterdUSSCP.

The RWBJV will continue to evaluate available habitat conditions and species habitat

requirements to refine habitat objectiva®l thusensure that this landscape continues to provide

sufficient habitaduringcritical periods to support shorebirdsdesired population lewel

Table C3. Estimatedvetland habitat available fom&ll-bodiedProbersGleaners within the RWBJV

Administrative Area.

RWBJV RWBJV
Administrative Administrative Area
Area % of Wetland | % Suitable for Suitable Habitat
Habitat Wetland Acres Habitats Shorebird Use (Acres)
Playas 1,602.8 0.3 5.0 80.1
Sandhils wetlands 72,183.3 14.9 2.5 1,804.6
Rainwater Basins 679.2 0.1 5.0 34.0
CRP- Wetland 7,528.9 1.6 2.5 188.2
CRP- Playa 28.2 0.0 2.5 0.7
Sandhilk lake 85,542.5 17.6 5.0 4,277.1
Pit 25,956.8 5.3 0.5 129.8
Reservoir 73,676.0 15.2 0.8 552.6
Stock pond 75,837.0 15.6 0.8 568.8
Farmed playa 10,708.1 2.2 12.5 1,338.5
Buffered playa 3,794.7 0.8 5.0 189.7
RWB farmed 11,895.9 2.4 125 1,487.0
RWB early successional
vegetation 20,349.3 4.2 5.0 1,017.5
RWB latesuccessional
vegetation 10,990.5 2.3 0.0 0.0
Emergent marsh 80,537.3 16.6 5.0 4,026.9
Salinewetlands 4,303.8 0.9 7.5 322.8
Total 485,614.5 16,018.2
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Table G4. Estimated wetland habitat available f@rgebodiedProbers within the RWBJV

Administrative Area.

RWBJV RWBJV
Administrative Administrative
Area % of Wetland | 9% Suitable for Area Suitable
Habitat Wetland Acres Habitats Shorebird Use | Habitat (Acres)
Playas 1,602.8 0.3 10.0 160.3
Sandhilb wetlands 72,183.3 14.9 5.0 3,609.2
Rainwater Basins 679.2 0.1 10.0 67.9
CRP- Wetland 7,528.9 1.6 5.0 376.4
CRP- Playa 28.2 0.0 5.0 1.4
Sandhilk lake 85,542.5 17.6 10.0 8,554.3
Pit 25,956.8 5.3 1.0 259.6
Reservoir 73,676.0 15.2 1.5 1,105.1
Stock pond 75,837.0 15.6 1.5 1,137.6
Farmed playa 10,708.1 2.2 25.0 2,677.0
Buffered playa 3,794.7 0.8 10.0 379.5
RWB farmed 11,895.9 2.4 25.0 2,974.0
RWB early successional
vegetation 20,349.3 4.2 10.0 2,034.9
RWB latesuccessional
vegetation 10,990.5 2.3 1.5 164.9
Emergent marsh 80,537.3 16.6 10.0 8,053.7
Salinewetlands 4,303.8 0.9 15.0 645.6
Total 485,614.5 32,201.3
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Table G5. Estimated wetland habitat available 8wimmers within the RWBJV Administrative

Area.
RWBJV RWBJV
Administrative % of Administrative
Area Wetland % Suitable for | Area Suitable
Habitat Wetland Acres Habitats Shorebird Use | Habitat (Acres)
Playas 1,602.8 0.3 50.0 801.4
Sandhilb wetlands 72,183.3 14, 50.0 36,091.6
Rainwater Basins 679.2 0.1 50.0 339.6
CRP- Wetland 7,528.9 1.6 50.0 3,764.5
CRP- Playa 28.2 0.0 50.0 14.1
Sandhilk lake 85,542.5 17.6 50.0 42,771.3
Pit 25,956.8 5.3 50.0 12,978.4
Reservoir 73,676.0 15.2 50.0 36,838.0
Stock pond 75,837.0 15.6 50.0 37,918.5
Farmed playa 10,708.1 2.2 50.0 5,354.0
Bufferedplaya 3,794.7 0.8 50.0 1,897.4
RWB farmed 11,895.9 2.4 50.0 5,947.9
RWB early successional
vegetation 20,349.3 4.2 10.0 2,034.9
RWB latesuccessional
vegetation 10,990.5 2.3 1.5 164.9
Emergent marsh 80,537.3 16.6 10.0 8,053.7
Salinewetlands 4,303.8 0.9 50.0 2,151.9
Total 485,614.5 197,122.2

Table G6. Estimatedvetland habitat available fom&ll-bodiedProbersGleaners within the RWB

Wetland Complex.

RWB Wetland
Complex % Suitable
Wetland % of RWB | for Shorebird RWB Suitable
Habitat (Acres) Wetlands Use Habitat (Acres)

CRP- Wetland 259.3 0.40 2.50 6.48
Sandhills lake 4.2 0.00 5.00 0.21
Pit 5,734.4 8.10 0.50 28.67
Reservoir 4,649.4 6.60 0.80 37.20
Stock pond 16,195.0 22.90 0.80 129.56
RWB farmed 11,944 .4 16.80 12.50 1,493.05
RWB early successional 20,977.6 28.80 5.00 1,048.88
vegetation
RWB latesuccessional
vegetation 10,994.3 15.50 0.00 0
Emergent marsh 48.9 0.10 5.00 2.45
Total 70,807.5 2,746.50
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Table G7. Estimated wetland habitat available f@rgebodiedProbers within the RWB Wetland

Complex.
RWB Wetland
Complex Wetland| % of RWB % Suitable for | RWB Suitable

Habitat (Acres) Wetlands Shorebird Use | Habitat (Acres)
CRP- Wetland 259.3 0.40 5.0 12.97
Sandhills lake 4.2 0.00 10.0 0.42
Pit 5,734.4 8.10 1.0 57.34
Reservoir 4,649.4 6.60 1.5 69.74
Stock pond 16,195.0 22.90 15 242.93
RWB farmed 11,944.4 16.80 25.0 2,986.10
5%’3;?(:2’ stccessions 20,977.6 28.80 10.0 2,097.76
RWB late successional
vegetation 10,994.3 15.50 1.5 164.95
Emergent marsh 48.9 0.10 10.0 4.89
Total 70,807.5 5,637.10

Table G8. Estimated wetland habitat available 8wimmers within the RWB Wetland Complex

RWB Wetland
Complex % of RWB % Suitable for | RWB Suitable

Habitat Wetland (Acres) Wetlands Shorebird Use | Habitat (Acres)
CRP- Wetland 259.3 0.40 50.0 129.65
Sandhills lake 4.2 0.00 50.0 2.10
Pit 5,734.4 8.10 50.0 2,867.20
Reservoir 4,649.4 6.60 50.0 2,324.70
Stock pond 16,195.0 22.90 50.0 8,097.50
RWB farmed 11,944.4 16.80 50.0 5,972.20
RWB earl
Uoteaa vegetatio 20,977.6 28.80 10.0 2,097.76
RWHB late successional
vegetation 10,994.3 15.50 15 164.915
Emergent marsh 48.9 0.10 10.0 4.89
Total 70,807.5 21,660.90
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Common and Scientific Nomenclature for Speciesand Distinct Subspecies
Described in the RWBJV Shorebird Plan

Birds

Common Name

Scientific Name

AmericanAvocet Recurvirostra americana
AmericanGoldenPlover Pluvialis dominica
AmericanWoodcock Scolopax minor
Baird'sSandpiper Calidris bairdii

Black-bellied Plover

Pluvialis squatarola

Black-necked$tilt

Himantopusmexicanus

Buff-breastedsandpiper

Tryngites subruficollis

Dunlin

Calidris alpina

GreaterYellowlegs

Tringa melanoleuca

HudsonianGodwit

Limosa haemastica

Killdeer

Charadrius vociferus

LeastSandpiper

Calidris minutilla

Interior LeastTern

Sternulaantillarum athalassos

LesserYellowlegs

Tringa flavipes

Long-billed Curlew

Numenius americanus

Long-billed Dowitcher

Limnodromus scolopaceus

MarbledGodwit Limosa fedoa
PectoralSandpiper Calidris melanotus
PipingPlover Charadrius melodus
RedKnot Calidris canutus
RedneckedPhalarope Phalaropus lobatus
Red Phalarope Phalaropus fulicaria
RuddyTurnstone Arenaria interpres
SandhillCrane Grus canadensis
Sanderling Calidris alba

SemipalmatedPlover

Charadrius semipalmatus

Semipalmate@andpiper

Calidris pusilla

Shortbilled Dowitcher

Limnodromus griseus

SnowyPlover Charadrius nivosus
Solitary Sandpiper Tringa solitaria
SpottedSandpiper Actitis macularia

Stilt Sandpiper

Calidris himantopus

Trumpeter Swan

Cygnus buccinator
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Birds

Common Name

Scientific Name

UplandSandpiper Bartramia longicauda
WesternSandpiper Calidris mauri
Whimbrel Numenius phaeopus
White-rumpedSandpiper Calidris fuscicollis
WhoopingCrane Grus americana
Willet Tringa semipalmat
Wilson'sPhalarope Phalaropus tricolor
Wilson'sSnipe Gallinago delicata

Invertebrate (Family)

Common Name

Scientific Name

Leeches Hirudinea

Midges Chironomidae

Snails Planorbidae

Water beetles Hydrophilidae

Waterboatmen Corixidae

Worms Oligochaeta
Plants

Common Name

Scientific Name

Alfalfa

Medicagosativa

Canada thistle

Cirsium arvense

Common reed grag¥iragmites

Phragmitesaustralis

Corn Zea mays
Eastern red cedar Juniperus virginiana
Hybrid cattail Typha x glauca

Kentuckybluegrass Poa pratensis
Leafy spurge Euphorbiaesula
Milo Sorghum bicolor

Purple loosestrife

Lythrum salicaria

Reed canary grass

Phalaris arundinacea

River bulrush

Schoenoplectus fluviatilis

Russian olive

Elaeagnus angustifolia

Smooth brome grass

Bromus inermis

Soybeans

Glycinemax

Wheat

Triticum aestivum
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