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SUMMARY

The San Francisco Bay Bird Observatory (SFBBO), Don Edwards San Francisco Bay National
Wildlife Refuge (Refuge), Californiadaement of Fish and Wildlife (CDFW), Hayward Area
Recration and Park District (HAREgst Bay Regional Park District (EBRP&) Delta Fish and
Wildlife Office, USDXVildlife Services, anBcoBridge&nvironmentalConsultingorm the

Western Snowy Plove€Charadriusiivosus nivosyssnowy Plover) Recovery Unit 3 working

group. The goal of this collaboration is to survey managed ponds and other habitats for Snowy
Plovers, track breeding success, and contribute to the management and recovery of this species
in the SarFrancisco Bay. During the 2020 breeding season, SFBBO and EBRPD staff monitored
Snowy Plover population size, nesting and fledging success, the use of experimental habitat
enhancement sites, and potential predators.

As part of the Pacific Coast breed season window survey (May-22), we counted 147 adult
Snowy Plovers in the San Francisco Bayple 1 Figures 43). Due to the COVHD9 pandemic,
we were not able to survey altes;therefore, this represents an incomplete survey. Over the
courseof the breeding season (Marebeptember), SFBBO staff determined and documented
the fates of 210 Snowy Plover nests in Recovery Unit 3, all located in the Sofhdsag 1,
Table 2) EBPRD documented the fate of three Snowy Plogsts at Hayward Sheline.
EcoBridges Consulting Biglsts documented the fate of fourests atMontezuma Wetlands in
Suisun Bay near the Sacramet@an Joaquin Delta (Figure Bpparent nest success (defined as
the percentage of nests that successfully hatched at leastegy out of theéotal nests
monitored) was 53%representing the highest rate since 200&ble 2) Of the remaining

nests, 36% were depredated, 6% abandoned, 4% flooded, and the fa¥# wh$ unknown. A
summary of 2020 nesting activity by pond complexmanagement unit follows:

On Refuge property, we monitored one nest in the Alviso Confplgxre 4pefore
suneys were stopped after March 10 due to the COY#OPandemicand 18 nests in
the Ravenswood Complex (Figure 5). Apparent nest successwaswn at Alviso due
to the COVIEL9 Pandemipreventing access, and 83%tlwe Ravenswood Complex.

On Midpeninsula Regional Open Space District/NASpepty, we monitored 15 nests
betweenCrittenden MarsiVest and EadfFigure 4), documenting 66% mesiccess.

On HARD property, EBRPD reported three Snowy Plover nests on LeaStdm@rma (
antillarum brown) island at Hayward Regional Shoreline, with a hatch rate of 66% (D.
Riensche, pers. comniBgure §. SFBBO documented. nests at the Oliver BioK S NI &
North ponds and 18 nests at Frarlbamp Westwith an apparent nest success of 46%
and 83%, respectively.

2SS F2dzyR cdiz 2F {y2ge tf20SNIySata Ay wSO2
EcologicaReserve (Eden Landing; FiguyeWe determined the f& of 147 nests and
found that apparent nest success was 45%.
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Across the South Ba24 undetected successful nests were inferred by the presence of
the same number ofinaccounted for broods (Tablg.3

At MontezumaWetlands in Solano County, fonestswere monitoredin Cell 14N
(Figure 8)with two determined to have hatokd and two depredatedA. Wallace, pers.
comm.). No nests were found at Nafanoma Marshes Wildlife Areld.(Taylor, pers.
comm.), and although a pair was observed in the North Sesdetlands during the
breeding window survey, no breeding activity was confirmeHatilton Wetlands in
Novato (Avocet Research Associates, J. Evans, pers. ¢bigune) 9.

In 2020, SFBBO banded 85 Snowy Plover chicks from nests that succedshig tathin

Eden Landing, Mountain View, Ravenswood, and Hayward nesting fiadole 46). From

band resighting surveys, we determined that at least 23 of these 85 chicks survived to fledging
(28 days poshatching) as of Decembef'2020. Our estimzd apparent fledging success was
27%. Fa the first time since 2016ye banded Snowy Plover adults, successfully trapping and
banding four adultsTable 6).Comparing adult band resighting and fledged ju\eedéta from

2019, we found return rates of 86 (n=36) for adults banded before 2019 and 42% (19) for

2019 fledges @ble 89).

We provided construction monitoring services in 2020 for Ducks Unlinfidédin support of

South Bay Salt Pond Restoration Project Phase Il act&itiesth Ravenswood @ahEden

Landing Dueto the COVIEL9 pandemic, constructioat Ravenswood ponds R8{ RA Ry Qi
during the breeding season until midne. From mielune through the end of September, we
provided weekly nest and brood maps to DU for construction agtpléinning physically

cleared the site each day before construction activity began, and stayed onsite to confirm that

oS

O2yadGNHOGAZ2Y I OGAGAGASE RARYQU . AEdm1SndRges (i dzND |

provided similar servicesvhere culturalresource analysis and hydrological drilling work were
sporadically performed bgub-contractors. In addition to DU, we provided similar construction
monitoring services at R1 for Water, Civil, and Environmental Inc., who was contracted by the
Refuge to prform levee maintenance work along the R1 outboard leweA22 for Alameda
County Flood Control District (ACFCD), who was working on a flood control project in adjacent
Laguna Creek; and NPP1 for Cargill Inc., who needed to flood the pond for rowatthepon
purposes and could not do so until it was confirmed that Snowy Plovers were not breeding on
the pond.

During avian predator surveys, we counted California GLéisuié californicysand unidentified
gulls Larusspp.; likely California Gulls dteethe time of year and locations) as the most
numerous potential avian predators in Snowy Plover nesting giedie 1616). Northern
Harriers Circus cyane(sPeregrine FalconE#lco peregringsand Common RavenSdrvus
coray were among the mostommonly observed predators during surveys, and were
considered to have the largest impact on Snowy Plover breeding sudedds 1016).
American CrowsJorvus brachyrhynchpsRedtailed HawksButeo jamaicens)sand White
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tailed Kites Elanus leucurs) were among other commonly sighted predatory species. Trail
cameras placed at pond accqssnts in E14 (Tabl&7), as well as tracks observed early in the
season, indicated that Coyotes frequently hunted in the po@dit of concern for attracting
predators, nest cameras were deployed on only several occasions, thus no depredation events
were documented as had been the case in the paabi@1§.

Based upon our past research that indicated that oyster shell habitat enhancement increased
Snowy Plovenest abundance and nest success, 20.23 ha of oyster shell were spread in two
plots (Western = 6.47ha; Eastern = 13.76ha) as a large scale habitat enhancement project in
September of 2014 at Eden Landing pond E14. Monitoring in 2020 showed that at2east 6
Snowy Plover nests wesstablished in the pond, with 4gests found withirone of the shell

plots (Tablel9). Chisquareanalyses indicated that based upon available habitat, these nests
were not randomly located in the shell plotsut were selecteddr by breeding ploveréTable

20). Nest survival analyses found the Daily nest survival (DSR) to be 92.7%, with the only model
that showed any significance indicating that nest survival increased with increasing distance
from levees (Table 21). Logistgression models tested did not show any significance (Table
22-23).

2020 marked the fourth consecutive year th@alifornia Least TernSternula antillarum

browni; Least Terns) nested at Eden Landing pond B4 4vell ashe first year of a three year

social attraction project conducted by SFBBO.Manch 7, 2020, we led a volunteer event to
remove predator perches and spread 70 wooden chick shelters, 50 terra cotta chick shelters,
and 50 Least Tern decoy within the Western shell plot in a squareuriegsapproximately 2.3

ha. On March 30, SFBBO staff setup a social attractiomdssystem among the shelters and
decoys.Least Terns were first observed-site on April 27, when two adults were observed

flying over E14. The maximum number of adudtsorded onsite was 20, which was observed

on both May 18 and May 28. One nest was located at E14 on Méyutl®as depredated by

May 18. Additional signs of breeding activity, including courtship and mate provisioning, were
observed on the pond thragh June 15, but no additional nests were locatétbrthern

Harriers, Peregrine Falcons, and coyotes likely were responsible for the low breeding effort
observed. For additional information on Least Tern breeding at Eden Landing in 2020, refer to
Californa Least Tern and Snowy Plover Recovery at Eden Landing Ecological Reserve, Hayward,
CA Progress Report 20@earl et al. 2020).

During Phase 1 of the South Bay Salt Pond Restoration Project (the Project), restoration and
reconfiguration of ponds thatfrmerly supported Snowy Plover breeding habitat resulted in the
loss of roughly 19% of available breeding habitat for Snowy Pl¢vengre 10) Since

completion of Phase | activities at Eden Landing in early 2015, the Recovery Unit 3 population
has averged 221+20 adults (201%019)(Table 1) E14 has supported 34.8+94lof all

monitored nests in RU3 during that time frame, yet due to consistently high predation pressure,
E14 has hadiver overall hatch success (4212.5%)xompared to the rest of RRJ(51.3:7.1%).
Correspondingly, the Recovery Unit 3 population has declined in recent years, from 246 in 2017
to 190 in 2019Table 1) Due to an incomplete survey, 2020 data was not included, however
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the similar population size observed at sites thatresurveyed indicate that the population
was likelysimilar t02019 levels. In order to reverse this trend and encourage population
growth to meet Project and Recovery Unit 3 goals of 250 and 500 adults, respectively, it is
necessary to provide multiplenbanced breeding ponds, both locally and throughout RU3, in
conjunction with targeted predator control efforts to reduce predation pressure in any one
pond.

Phase 2 at the Refuge includes activities at the Ravenswood Complex (R3, R4, R5/S5), Alviso
Complex (A8 Ponds: A8, Mountain View Ponds: A1, A2W and the Island Ponda28)1%®ond

R3 will be enhanced for Snowy Plovers by adding water management capabilities with the
addition of a new water control structure. However, overall for Phase 2 actione&¢lfuge,

there will still be an additional 8% loss of remaining available breeding hétmtatthe

breaching of R4 It will be critical to enhance remaining Snowy Plover breeding habitat at R3,
R1-2, and RSF2 to account for the higher density of bregthat will likely occur in these areas.

A reduction in habitat size could result in increased predation pressure at the Ravenswood
Complex, especially by American Crows and Common Ravens, both of which have been
frequently observed in the Complex in rexteears and believed to be major nest and chick
predators. Increased development adjacent to these restoration sites artificially inflates
commensal predator populations such as skunks, feral cats and Common Ravens by supplying
new food resources, whileso confounding predator management opportunities in locations
with high visitor use. Without enhancement and informed predator control efforts, population
growth at one of the most important breeding sites in Recovery Unit 3 could be impeded.

We recommad that the Project plan Phase 2 construction activities to avoid negatively
impacting breeding Snowy Plovers, as was done in Phase 1. This includes providing alternative
breeding habitat when construction activities impact or eliminate Snowy Plovemggstinds

and scheduling construction activities before or after Snowy Plover bresdegpn In

conjunction, the Project should seek to better coordinate with other landowners considering
restoration projects throughout RU3 to ensure that adequate Sn&\over breeding habitat

will remain to support recovery.

As more Project areas are opened to tidal action or converted to ponds with islands, we
recommend that the Project and local land managers maintain adequate Snowy Plover nesting
habitat to presere and increase the number of nesting Snowy Plovers in the South Bay as
outlined in the Recovery Plan (USFWS 2007). Management actions currently undertaken along
these lines should be continued in future seasons, including management of multiple ponds
with a mixture of exposed pond and shallow water depth during the winter and the
implementation of large scale shell, gravel, and/or cobble enhancement to attract Snowy
Plovers to appropriate nesting pondg/e observedhigh rates of trespass at E14 in 2020k(€a

17), and correspondingly, observed the highest rate nest of abandonment in aip&id3

sincewe began monitoring in 200@.3%,Table 8) As such, we recommend that no additional
levee trailswithin 164m of Snowy Plover nesting habikeg opened to he public until impacts

to Snowy Plover nest site selectiamest fate,and brood foraging habitat use can fgther
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assessed. We also propose continued research, adaptive management and/or enhancement of
Snowy Plover nesting sites to reduce impacts ftwhal restoration projects and improve
recovery efforts in the future.

INTRODUCTION AND BACKGROUND

The Pacific Coast population of the Western Snowy Pl@tar@drius nivosus nivosu&nowy

Plover) breeds along or near tidal waters and is behaviodatynct from the interior

population (Funk 2006). Coastakeding Snowy Plovers have declined as a result of poor
reproductive success, likely due to habitat loss, habitat alteration, human disturbance, and
increasing predation pressure (Page et ab1,.9JSFWS 2007). In response to this decline, the

U.S. Fish and Wildlife Service (USFWS) listed the Pacific Coast Western Snowy Plover population
as federally threatened in 1993 (USFWS 1993). They are listed as a species of special concern in
California(CDFW 1998). The most recengdar review (USFWS 2019), which reviewed all

available data in all six recovery units, determined that the population remains threatened due

to the same threats described above.

Western Snowy Plover Recovery Unit 3 consitee San Francisco Bay and includes Alameda,
Contra Costa, Napa, Santa Clara, and Solano counties, and the eastern portion of Marin, San
Mateo, and Sonoma Counties (USFWS 2007). Snowy Plovers in this Recovery Unit nest almost
exclusively in dry salt pae habitat provided by former salt evaporation ponds, as well as on

pond berms, levees, and dry salt panne in diked marshes. In 1992, the Don Edwards San
Francisco Bay National Wildlife Refuge (Refuge) began surveying for Snowy Plovers on Refuge
lands.

From 20032020, SFBBO conducted annual Snowy Plover monitoring and research within the
South San Francisco Bay in support of the goals set forth by the RU3. Specifically, we: 1)
identified areas used by Snowy Plovers through regular surveys of alltpbtessting habitat
from March through September, 2) participated in U.S. Fish and Wildlife Senocdinated
Rangewide breeding and winter window counts to estimate Recovery Unit 3 numbers, 3)
recorded nest fates, nest densities, and chick fledgingsréhrough nesimonitoring and chick
banding, 4) surveyed for potential avian predators , and 5) identified areas of potential
disturbances from predators, trespass, construction activities and other human activities.

When theSouth Bay Salt Pond Restiioa Project(the Projectbegan active restoration in

2006, project lands supported approximately 62 Snowy Plover breeding pairs (Table 1). Despite
GKS f2aa 2F {y2ge tf20SNIONBSRAYy3I KIFIoAlFG oORN.
actions, theProject set a management target of maintaining 125 breeding pairs of Snowy

Plovers within its footprint (USFWS and CDFW 2007). To aid in achieving this goal, SFBBO and

the Project initiated a largscale oyster shell habitat enhancement project, inforntgdthe

previous pilot studies from 2068013, on Eden Landing pond E14. Enhancements were made

in September and October 2014, and 2020 marked the sixth year of monitoring the

enhancement project.
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As the South Bay Salt Pond Restoration Project contittuesstore tidal marshes in the Bay,

more areas will become open for public and recreational use. Some of these areas are adjacent
to sensitive Snowy Plover breeding and wintering sites. To encourage public support and
awareness of Snowy Plovers as wslt@discourage trespassing and disturbance, SFBBO has
been stationing trained volunteer docents at key breeding sites monthly since 2016 to help the
public learn about and view Snowy Plovers during the breeding season.

In this report, we summarize regslfrom the 2020 breeding season; this includes data on

Snowy Plover nest distribution and habitat use, nest (hatching) success, fledging success, oyster
shell enhancement studies, and avian predator abundance and distribution. Although we report
Snowy Pleer numbers in other areas of RU3, this report focuses on our research in the South
San Francisco Bay, from just north of the San Mateo Bridge to the southern terminus of the bay.

METHODS
Study Area

From March 2 to September 18, 2020, SFBBO staff a@lndteers conducted Snowy Plovard
avian predator surveyat Eden kBndingand Crittenden Marshand beginning May 1t

Hayward Shoreliné-igure 1, Table24). We surveyed at all Refuge ponds from MarchVEarch

10 (Figure 1, Table 2dafter which nost Refuge pondsincluding at Alviso, Dumbarton, and
Warm Springsyere not surveyed again in 2020 due to the CalMdpandemic. Surveys at
Ravenswood pondR1: resumed on June 10 and continued through September 18 (Figure 1,
Table 24. In the North BayCDFW biologists surveyed and contributed nesting information for
NapaSonoma Marsh Wildlife Ard&igure 2, Table 25)vhile Avocet Research Associates and
EcoBridges Environmental Consulting contributed window survey information at Hamilton
Wetlands andviontezuma Welands, respectivelyHigure2, Table 2% Due to pandemic
restrictions, these surveys provided coverage of most, but n@radwy Plover breeding

habitat in WesterrSnowy Plover Recovery Unit 3.

The Refuge includes approximately 30,000 a@kformer salt ponds, tidal marsh, mudflats,

and uplands in the South Bay (Figure 1). Many of the ponds used by Snowy Plovers are
currently managed as seasonal ponds, or are dried down for the purpose of creating nesting
habitat. For this study, we doed the Refuge into seven geograplacdtions:Alviso (Figure 4),
Mountain View (Figure 4), Ravenswood (Figure 5yp@oHills, Dumbarton (Figure,M/arm

Springs (Figure 11), and Mowry (Figurg. 1Phe Mountain View section includes Alviso ponds

A2E ad A3N as well as Crittenden Marsh, which bamed by Midpeninsula Regional Open

Space District (MROSD) and the National Aeronautics and Space Administration, Ames Research
Center (NASARC).

CDFW owns and manages Eden Landing (formerly known aBag)nwhich includes
approximately 6,400 acres of former salt ponds reima and tidal habitat (Figure).7 In the
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North Bay, CDFW also owns and manages the {$apama Marshes Wildlife Area (NSMWA),
including ponds 7 and 7A, the Wingo Unit, and the Gistamd Unit/Napa Plant Site (Figure 2).

HARD owns Hayward Regional Shoreline (Hayward Shoreline), located directly north of Highway

92 on the east side @dhe San Francisco Bay (Figures)l,lBayward Shoreline @svned by

HARD andnanaged by EBRPD, andludes Sowy Plover foraging and nestihgbitat in the

hf A@GSN) . NPGKSNE b2NIK LI2YRA O0h.b LIR2YRauvI CNIYy
constructed for California Least Terns (Least Tern Island) within treatment ponds that are also

used by nesting Snowslovers. This islarahd treatment ponds werenonitored by EBRPD.

In the North Bay, Hamilton Wetlands Restoration site is located in Novato at the former
Hamilton Army Airfield and is owned by the State Coastal Conseryaigeye 2)Prior to levee
breach early in the 2015 breeding season, this area provided Snowy Plover foragimgsénd
habitat on a dry area within the tidal restoration site. As a result of the breach, much of the
former nesting habitat is now tidal; however, there remains a porof suitable nesting

habitat in the North Seasonal Wetlands (Figure 9).

Snowy Plovers were first observed breeding at Montezuma Wetléridsres 3, 8)y Napa

Solano Audubon Society members conducting surveys for the Solano County Brigedin

Atlasin 2006 This is a privately owned dredge placement site within the Montezuma Wetlands
Restoration Project footprint. This year, Snowy Plover breeding and winter window surveys
were perforned here by Edéridges Consulting Biologisess well as opportuistic observations,
andboth adult numbers for the survey windovesd nest fatesare included in this report.

Cargill Inc. owns two large tracts of land used for salt productiondwBed City and Newark
(Figure 13. Both locations contain potentialfuitable Snowy Plover breeding habitat,

depending upon pond management and resulting water levels. Although targeted Snowy
Plover surveys are not performed at either location, any opportunistic sightings of Snowy Plover
adults and broods by Cargill staffe relayed to USFWS and reported here.

Snowy Plover Surveys

Snowy Plovers in the San Francisco Bay nest predominantly on dry pannes, berms, and levees
located within former salt production ponds. To document areas used by Snowy Plovers and to
estimatethe number of Snowy Plovers in the South Bay, we identified ponds with potential
nesting habitat and surveyed those ponds weekly. We surveyed other ponds with less suitable
(i.e., ponds without dry salt panne) habitat monthly.

From March 2 to Septembd8, 2020, SFBBO biologists, interns, and volunteers sunadlyed
accessiblgotential breeding ponds weekly by driving slowly on the levees or walking levees
without vehicle access. Beginning in the second week of March, access to Refuge ponds was
restricted due to the COVHD9 pandemic. Access was not allowed at select areas until the
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second week of June, resulting in large gaps in data for certain pond complexes. SFBBO staff
surveyed the HARD ponds weekly from May 11 to September 13, 2020.

We stoppedapproximately everg.3 miles to scan for Snowy Plovers with spotting scopes.
During each survey, we recorded the number and behavior of all Snowy Plovers present,
identified the sex and age class of each individual using plumage characteristics (Rlage et
1991), and marked the approximate location of sightings on argesenced paper map. We

also recorded the coldband status, and combination if applicable, of any banded Snowy Plover
sighted. Any observed instances of interspecies aggression bet&eowy Plovers and other
nesting shorebirds and/or seabirds were recorded.

Volunteerssurveyedsome lowpriority Eden Landing ponasonthly, andstaff surveyed
AlamedaCountg ft 22 R / 2y GNRf S5AaGNROGQa 6!/ C/ 50 tFddas
ponds, Figure fo check for possible nesting agty during the season (Table 25

From May 122, we participated in the Pacific Coast Snowy Plover breeding window survey.
This survey was coordinated by the USFWS as part of an annual, regiortabetensus all
coastatbreeding Sowy Plovers during the same time perioth Recovery Unit 3, the survey
covered alpotential breedinghabitats (excluding the Refugal known sites, including
Crittenden Marsh, Patterson Pond, Eden Landing, Hayweg@Ral Shoreline, Napaonoma
Marshes Wildlife Area, Hamilton Wetlands, and Montezuma Wetlands. Surveyors at all sites
used the same methods for sighting and counting Snowy Plovers as described above.

Snowy Plover Docent Surveys

SFBBO Snowy Plover dotealunteers were stationed on public trails at Eden Landing ponds
E12E14 in January, June, and July duringdaydwindow on the last weekend of the month.
During each survey, docents looked for Snowy Plovers using a combination of spotting scopes
and bihoculars. In January, docents were equipped with a handout that provided general
information about Snowy Plovers, including pictures, physical description, range, conservation
status, reasons for decline, and ways to get involved with Snowy Plover catiservDuring
encounters with the public, docents recorded the type (pedestrian, bicyclist, other) and size of
group, the nature of the contact (positive, negative, neutral), what information was shared
(ecology, salt making history, conservation, et any other relevant informain (Table 2§

In June and July, docents did not attempt to interact with pedestrians and cyclists due to the
COVIBL9 pandemic. Instead, docents surveyed the ponds for Least Terns and Snowy Plovers,
and opportunisticallyecorded any observations of trespass into sensitive areas.

Construction Monitoring

SFBBO provided construction monitoring services to Ducks Unli(Ritgght Ravenswood
Ponds in support dhe ProjectsPhase Itonstructionand at Eden Landing in suppaftPhase Il
planningrelated fieldwork. At Ravenswood, from June -Beptember 18ve physically cleared
all areas each morning before work began and stayeditato confirm that construction
FOGAQGAGE RARY QU RA&AGdZND 0 NBkheedingupdaieta@) t £ 2 JS N.
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including maps that detailed nest and associated 600ft nest buffer locations, as well as brood
locations. This information allowed DU to coordinate construction activity with Pacific States,
the construction company contraatifor Phase Il construction at Ravenswood, to ensure no
disturbance to breeding Snowy Plovers. At Eden Landing, we provided monitoring as necessary
to allow contractors to coduct cultural resource analys@sthe 2C system and drilling at the

2C Systemrad E6C.

At Ravenswood ponds Rl we provided similar construction monitoring services to Water,
Civil, and Environmental Inc., who was contracted by the Refuge for outboard levee
maintenance work.

Snowy Plover Nest Monitoring

We located Snowy Ploveests by scanning for incubating females during weekly surveys. We
then searched for nests on foot and recorded nest locations with a el tablet (Apple®

iPad) or smartphone (Apple® iPhone) equipped with a nest monitagptication(Narwhal
Systens).

We monitored nests weekly until we determined the fate of the nest. On each survey, we
recorded whether the nest was still active (adults incubating) and if visited up close, the
number of eggs or chicks in the nest. During the first visit, weeftbtihe eggs (Hays and

LeCroy 1971) to estimate egg age if incubation had been observed (typically 3 egg clutch
throughout most of season, sometimes2leggs later in season). Snowy Plover nests are active
for an average of 33 days, from initiation (thetd the first egg was laid) to hatching (Warriner

et al. 1986), and using the known egg age, we calculated the nest initiation date and predicted
hatch date for all nests monitored. When there were no longer eggs in the nest, we assigned
each nest a fatbased on evidence seen at the nest (Mabee 1997). Nest fates included:
hatched, depredated, flooded, abandoned, failed to hatch, unknown, or other. In addition, at
Eden Landing pond E14, we recorded whether the nest was located in an oyster shell
enhancenent or nonshelled plot (se®yster Shell Habitat Enhancementsthods below.)

We defined a nest as successful if it hatched at least one egg. We calculated apparent nest
success as the percentage of nests that successfully hatched at least one efjthettbtal
nests monitored.

Snowy Plover Color Banding

Chick Banding

Since 2008, SFBBO and Refuge biologists have banded Snowy Plover chicks to study their
movements and to estimate fledging success rates in the South Bay. To band chicks, biologists
checked nests daily, starting four days before the estimated hatch date. Due to the precocial
nature of chicks, arrival at nests was timed to allow complete hatching of chicks prior to their
movement away from the nest; this is typically a several haadew. We banded each chick
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with a unique fourcolor combination by placing two bands on each leg below the tibiotarsal
joint. Each combination consisted of three darvic (XCLA Darvic Leg Bands I/D 3.1mm n.d.) or
acetal (XCLA Acetal Leg Bands I/D 3.1nain) oolor bands and one silver U.S. Geological Survey
band. All bands were then wrapped in colored auto-gtifping tape. Both darvic and acetal
color bands were used depending on availability.

Fledge Rate

We defined a fledged chick as one that suedivo 28 days of age, at which point it is

considered to be capable of flight (Warriner et al. 1986). We calculated apparent fledging
success as the percentage of fledged, banded chicks out of the total chicks banded. -Since re
sighting banded chicks omls panne habitat is extremely difficult, this method of estimating
fledging success has significant limitations and is a conservative estimate.

Chicks fledged per male was determined using the same data for broods in which all chicks
were banded, allomng for an estimate of the number of chicks fledged per male.

Adult Banding

In an effort to increase the number of color banded adalt&den Landing, we resumed
banding adults on a limited basis in 2020. After platiegnoose mats, biologists hicearby

and waited for the adult to attempt to return to the nest. If adults were trapped within five
minutes, biologists would quickly band and process the adult, then release and confirm they
came back to the nest. If they were not trapped within five at@s, biologists would remove
the noose mats and cease attempts to trap the adult.

Return Rates

In an effort to track survival of color banded adults, we compared our band resighting data
from 2019 and 2020 to calculate the proportion of 2019 fledges Wexre observed in 2020,
andthe proportion of banded adults observed in 2019 that were observed in 2020.

Oyster Shell Habitat

E14 Large Scale Enhancement

Our oyster shell pilot study (20a8)13) provided evidence that Snowy Plovers preferentially
seleckd shelled areas for nest locations (Robindilsen et al. 2013). Based upon these
findings, we began a large scale habitat enhancement project in September 2014 at Eden
Landing pond E14 by treating 20.23 hectares with oyster shells at the previously tensity.
Two distinct plots were created within the pomdh western plot totaling 6.47 hectares
(referred to as Western, totals 9.47 hectares when contiguous three pilot shelled one hectare
plots included) and an eastern plot totaling 13.76 hectdreterred to as Eastern) the
remaining untreated areas are termed nshelled in this report. We designed a spatial
configuration in which the shell blocks alternated with the rshelled blocks in order to avoid
clustering treatments in one region of thwwnd, as well as to address pegisting variation in
habitat quality for breeding Snowy Plovers.
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Avian Predator Surveys

To identify avian predators in the area that might affect Snowy Plovers, SFBBO biologists and
interns conducted predator surveysrmcurrently when surveyinggmds for Snowy Plovers
(Tables 245). Volunteers conducted avian predator surveys at ponds surveyed monthly for
Snowy Plovers. Observers chose survey points that provided a comprehensive scan of all
required ponds for predata. At each survey point, the location, start time, and stop time

were recorded. Observers recorded the number, species, behavior, and habitat type at the
time of sighting of any predators present. The approximate locations of the predators were
marked o a map. In addition, observers documented any predator nests in the area and their
fates when possible. We calculated the average number of predators observed per survey at
each pond during the season. While most predators likely have a larger teitti@n a single

pond (Strong et al. 2004), we felt it meaningful to present indices of predator abundance at the
pond scale since both predator and Snowy Plover surveys were conducted at this level.

We defined avian predators as any species that cpoténtially prey on a Snowy Plover egg,
chick, or adult. This includes most raptors, gulls, corvids,nse@nd egrets (Table pibund

within Snowy Plover breeding habitat in Recovery Unit 3. While there are a number of
potential mammalian predators éble 2§, and their signs (e.g., tracks) were noted, these
surveys were not designed to detect mammals, particularly since many are nocturnal. Among
all predators, we considered corvids, raptors, gulls, and mammals (especially coyote, red fox
and stripedskunk), to be the most critical potential predators to Snowy Plover adults, eggs, and
chicks due to previous predation captured on camera and consistent with previous
documentation of predation.

Due to past concerns over predators identifying nest camerggecially mammals, SFBBO was
cautious in deploying Snowy Plover nest cameras in 2020. Coyotes appeared to be present at
Eden Landing for much of the season, therefore only one Snowy Plover nest at E14 had a
camera on it. The camera on this nest wasgthdirectly on the ground betweenr2meters

from the nest; this method was used after testing other further but unsuccessful placements in

the past. Cameras were housed in a camouflage case and made even less conspicuous by using
oyster shells, wood andther debris from the surrounding area. Three rafire still images

were taken whenever motion was detected, in color by day and monochrome infrared by night.
Cameras were checked each time the nest was checked, typically once per week, at which time
the memory card and batteries were replaced as needed.

In order to provide an index of mammalian predator activity at pondsElZameras were
placed on the narrow E12/13 levee, at pond E14 access points, and at random locations
throughout the pond to oportunistically capture evidence of mammals in these areas.

Habitat Availability
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Habitats within the South San Francisco Bay ponds change based on precipitation,
management, and other factors. In order to better measure the available potential nesting
habitat over the course of the season, habitat availability surveys were continued during the
2020 breeding season.

Maps for each pond were overlaid with a grid composed of 50m x 50m squares. During each
survey, the approximate location of available Habwithin each pond was marked on the
corresponding map. Available habitat included dry pond bottom, dry levees, and sparse
vegetation cover; unavailable habitat included standing water, saturated pond bottom or mud,
and full vegetation cover. Each sgeavas considered available or unavailable for breeding
based on which type constituted >50% of its space. Habitat availability surveys were conducted
on the same day as each breeding survey in order to maintain comparability with nesting
behavior. Thougkhe habitat availability maps are an estimate with some measure of error,

they provide a much more accurate measure of potentially available nesting habitat over time
compared to previous methods used from 202314.

Analytical Methods at the E14 Lardggcale Enhancement

Due to small sample sizes and analytical complications, we chose to lump all observations in all
western shelled treatment plots (three old 1ha plots and New 6.47ha plot) amaete this area
Western (Figure 14 The 13.76ha eastern shzkatment plot is termed Eastern, and all

remaining untreated areas are termed Control.

Nest Densities

Nest densities were calculated for each pond by dividing the number of nests found within each
area by the available habitat in hectares.

Nest Sk Selection

In order to test for significance of nest site selection by treatment type, we calculated the
proportion of all nests (20120) in each treatment area (Wesn, Eastern, Control; Figure)14

We then calculated the proportion of available haiin each treatment type. We used a-chi
square analysis to compare the percent area available and percent nest use of each treatment
area (Schwarz 2015).

Nest Survival

We used a logistic regression model to determine if nest success (hatched, notdiatciuld
be predicted by variables including treatment type (shelled,-abelled), nearest neighbor
distance, number of nest neighbors within 200m, date of nest initiation, and date nest found.

In addition, we conducted a nest survival analysis fanesdlts in E14 during the 2020 breeding
season in program ferson 3.5.3, 64 Bit; R Studio 113ing Package RMai(Rotella 2016).

We built encounter histories with information including date nest found, last date nest known
to be present, last date rst checked, and fate date. Each encounter history also included year,
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treatment type (Western, Eastern, and Control), and distance to nearest levee (m) as additional
covariates in order to determine their effect on nest survival rates.

RESULTS
SnowyPlover Surveys

Recovery Unit 3

During the 2020 Pacific Coast breeding seasindow survey (May 122), a total ofl47 adult
Snowy Ploves were counted in the South Bay, NoBhy, and Delta (Table 1, Figl's.
Refuge sites were not surveyed due t@ess restrictions related to the COVIB pandemic.

Overall

Among sites that were surveyed for at least half of the breeding season (Crittenden Marsh,
Eden Landing, Hayward, Ravenswood), we consistently observed the greatest numbers of
Snowy Rivers at Ede Landing (Figure #. We documented Snowy Plover nesting actiatty
28 South Bay ponds (Figure 17, Td)le

Refuge

We observed a mean of 60 birds per week in Ra/enswood complex (Figureldb). Due to
COVIBL9 related restrictions, the complexas not surveyed between the weeks of March 16
and June 1. Surveys of ponds®&and R12 resumed during the week of June 8, however
RSF2 was not surveyed for the remainder of the breeding season.

Crittenden Marsh

We observed a mean of 16 Snowy Plovensypeek at Crittende Marsh West and East (Figure
16b). Apart from the week of March 16, these ponds were surveyed weekly throughout the
breeding season.

Eden Landing

We observed a mean of 143 birds per week from March 2 through September 15 at Eden
Larding (Figure @a). Pond E14 supported the largest numbers of Snowy Plovers during the
breeding season again this year.

Hayward

We observed a mean of 57 Snowy Plovers per week from May 11 through Septendier 15
FDW and OBN ponds (Figuréo).6

Early and ate Season Trends

In March, we observed large flocks at E16B and E14, averaging 26 and 107 Snowy Plovers per
week during this period, respectively. In August, we observed large flocks at E6GA and E6C,
averaging 76 and 102 Snowy Plovers per week for thetimoaspectvely (Figure 18 In both
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cases, many of these birds may have been staging (for migration), arriving for the breeding
season (in March), or early arriving wintering birds (in August).

Interspecies and Intraspecies Aggression

In recent breedingeasons, high density breeding resulted in numerous incidences of
interspecies (Pearl & Chen 2018) and intraspecies aggression (Pearl et al 2016). In some
instances, this was due to lack of available breeding habitat during the first two months of the
breeding season. Zero incidences of aggression were observed during thbr2égithg

season.

Snowy Plover Docent Surveys

In 2020, SFBBO volunteers conducted one normal docent survey and two modified docent
surveysat ponds E124 (Table 256 Zero contacteiere made during the normal survey, and no
incidences of trespass were noted during the two modified surveys.

Snowy Plover Nest Abundance and Success

South Bay Overall

In 2020, SFBBO determined the fate of 210 Snowy Plover nests and EBRPD detemnfaied th
of three nests. Of these, 115 nests hatched (apparent nest success = 53.1%), 78 nests were
depredated (36.2%), ten were abandoned (4.7%), 11 were flooded (4.5%), and the fate of two
nests were unknown (0.9%able 2 Figure 9). Across all survegeareas, we documented 27
broods from undetected nests, indicating that despite our best efforts, soreeding went
undetected (Table 3 We documented the greatest amount of breeding activity at Eden
Landing, followed by Hayward, Ravenswood, Mountaawyand Alviso (Figure 20%ince we

were unable to survey at most of the Refuge throughout the breeding season, it is likely that a
moderate amount of breeding activity was missed, especially at Alviso anoh \Bfarings

ponds.

Refuge

In 2020, SFBBO detrined the fate & 18 Snowy Plover nests on Re&u@nds(Table 2. In the
Alviso Complex (A15) the faté @ane nest was unknown (100%\t the Ravenswood Complex
(R1,R3, and R4), 15 hatched (83%), two were depredated (11%), andasn@abandoned (6%).
The Ravenswood Complex containg of dl nests found in RU3 (Figure)2@nd we found the
most nests in the Ravenswood Complex on pond3Rieéts; Figure 19). At least nine
additional successful nests in R4, thieeR3, and one iiR1 were inferred bymaccounted for
broods in the aforementioned pond$#ble 3.

Crittenden Marsh

Within pondsCMEand CMW we determined the fate of 15 nesteepresenting 7% of all nests
found in RU3Figure 20). Ten hatched (67%) and fisee depredated (33%)able 2.
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Eden Landing

We determined the fate of 147 Snowy Plover nests at Eden Landing, comprising @bpestisa
found in RU3 (Figure 200f these, 66 hatched (45%), 61 were depredated (41%), 11 were
flooded (7%), and nine were abandoned (G%ble 2. At E13, one nest was manually raised by
SFBBO staff to prevent flooding, and was later confirmed hatcB&dsupportedthe most

nests (62 nests¥ollowed byE16B (18 nests), E6B (17 nests) and E8 (16 e 3. E14
alone comprised 42% of the nestaind in Eden Landingrigure 2} and 29% of the nests found
in the entire South Bay in 2020.

Hayward

EBRPD reported three Snowy Plover nests on the California Least Tern Island at HARD, two of
which hatched, and one was likely depredated by a Califgulialarus californicyD.

Riensche, pers. comniable 3. SFBB@onitored 11 nests this season at the Oliver Brothers
North Salt pondsof which 5 hatched (45%), 5 were depredated(45%), and the fate of one nest
was unknown (10%fable 2. We monitoed 18 nests at Franks Dump West, of which 15

hatched (83%) and three were depredat&y %).

NapaSonoma Marshes Wildlife Area

In 2020, two Snowy Plover adults were observed during the breeding window survey, however
no breeding activity was observed by during broad monthly surveys of the area (K.

Taylor, pers. commTable 2.

Montezuma Wetlands

In 202Q four Snowy Plover nests were monitored at Montezuma Wetlands, with two nests
confirmed to have hatched and twabepredated. This site was spediliy monitored for
breeding Least Terns, with targeted Snowy Plover surveys only occurring during window
surveys, therefore it remains possible that additional breeding occurred (A. Wallace, pers.
comm.). Targeted Snowy Plover surveys throughout the bngeskason are scheduled to
begin in 2021.

Hamilton Wetlands Restoration Area

A pair of Snowy Plovers were observed during khey Breeding Season Windamthe North
SeasonaWetlands,and although breeding was not confirmed, this site is not surveyed
regularly for Snowy Plovers by trained biologidtBgh water levels within theeasonal
wetlandscontinue and mayprecludesuccessfubnowy Plover nesting at this sitatil the
identified issues have been correctétl Evens, pers. comm.).

Cargill SalEvaporation Ponds

LG /I NBAEEQA bSglN) tflyd {AGST 2yS ONB2R 41l &
and lack btargeted surveys, it is possileat additional plover breeding occurred there in

2020. Zero Snowy Plover breeding actiwgs observed at the Redwood City Plant Site.
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Breeding Chronology and Density

Over the course of the season, average apparent nest density in the South Bay (dgosdsal
with dry panne) was 0.10ests per hectaréTable 29) The highest apparent nedensity was
observed at Franks Dump West (017@sts per hectare), followkby Crittenden Marsh West
(0.18nests per hectare), and E1@.17nests per hectare; Table R9AlthoughE13 had a higr
mean nest density (0.2@ests per hectare), only six nestere monitored throughout the
season. Density in this pond was artificially inflated by the small amount of habitat dailab
between islands, dry panne, levees, and berargd is thus not biologically significant.

We recorded three periods of higtest initiation during the breeding seas@figure 22)

Between the weeks of April 19 and April 26, a mean of 12.5+0.7 nests were initiated per week,
for a total of 25 nests. Between the weeks of May 10 and May 17, a mean of 17.0£1.4 nests
were initiated ger week, for a total of 24 nests. Between the weeks of May 31 and July 5, a
mean of 16.5+4.3 nests were initiated per week, for a total of 99 nests.

For the fourth year in a row, we observed one extended period of active nests across the
season rathethan two distinct periods. Between the weeks of May 17 and July 19, a mean of
73.9+11.2 nests were active, with a high of 89 nests activenguhie week of July 5 (Figure)22

Snowy Plover Color Banding

Chick Fledging Success

As part of our effortdo document breeding success within the San Francisco Bay, we banded
85 Snowy Plover chicks in 2020. At least 23 chietiged (27%T7 able4-5) from 35separately
banded broods, resulting in a chicks fledgest male rate of 0.64 (Tablg.%onsiderableffort

was put into finding fledglings during band resighting surveys, yet due to the difficulties in
finding and reading banded Snowy Plovers in San Francisco Bay, it is possible that additional
chicks fledged as well.

In addition to wild raised fledge SFBBO released three banded juveniles that had been raised

in captivity. On May 2, SFBBO brought three eggs from an abandoned nest at E14 to Monterey
County SPCA, who hatched and raised the chicks. The chicks were banded with SFBBO color
combinationsby Carleton Eyester of Point Blue Conservation Science on June 8 to reduce the
amount of disturbance on June 11, when they were released at E14 by SFBBO biologists.

Adult Banding
On May 2, biologists successfully trapped and bamale adult male (ak:whlable § at a nest in
northwest E14, not far from the public trail between E13 and E14. On May 19, biologists
unsuccessfully attemptetb trap a male in E14 (Tablég. 6t would not cross the noose mats
AdzZNNRB dzy RAYy 3 AGQa ySallgbandediout &as Nissinga bind BnthieS Sy LIN.
right leg. On June 11, biologists successfully trapped and banded an adult male (wn:yy) and
Permit # TE345703 SFBBO Snowy Plover Repog®0
16



female (ak:rr) attending to a nest on E6B that had just hatqfiedble 6) The three chicks were
banded immediately afterards, with two later confirmed to have fledged. On July 7, a female
that had been previously banded by SFBBO as a chick in 2016 was recaptured and tape
reapplied to covethe metal service band (Tablé.6

Return Rates

During 2020 surveys,awobserve a taal of eightout of 19banded 2019 fledges, resulting ima
apparentreturn rate of42% (Table)8 Of 36 previously banded adults observed in 2019, 24
were observed in 2020, resulting in auet rate of 66% (Table)8

Oyster Shell Habitat Enhancements

During the sixth season following large scale enhancement at pond E14, we documented a total
of 62 nests in pond E14; 19 nests in Western (which includes the tHnaepilot plots), 27
nests in Eastern, and 16 nests in the rstrelled area of the pond Control) (Table 19

Examining the treatments individually, apparent nest suceess42%n Western44%in
Eastern, and 31% in Control (Table 1Dgpredation was the most significant cause of nest
failure in all areas of E14 (Western=58%, Eastern=4aétControl=40%). Nest abandonment
in Eastern (15%) and Control (16%) were notably high.

Nest Site Selection

Our chisquared analysis indicated that plovers at E14 selected for nest locations in oyster shell
plots in 2020 (p=3.23¥)(Table 20. While Nw1+New?2 accounted for 41% of available nesting
area in E14 during 2020, these areas accounted for 61% (n=62) of all nests found in E14 during
that time.

Nest Survival

Nest survival models using RMark in program R determined that the constantutailyasrate
(DSR) in E14 in 202@&s92.7%, with a 8% probability that a nest would survive for 33 days to
hatch (Table 21 The only model that showed significance included distance from levee, and
showed a positive effect upon DSR with increasing distanc

We tested several different logistic regression models in R to examine the influence of four
variables on nest survival, including date of nest initiation, number of Snowy Plover nest

neighbors within 200m, nearest nest distance, and habitat type €T2®). The model with the
f26SaG ' 1FA1SQa LYTF2NXNIGA2Y [/ NRAGSNA2YS gKAOK
type(Table 23) However, neither this model nor any of the other models (single variable and
interactions) showed any significance, irating that nest survival was impacted by other

factors not considered.

Avian Predators
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Refuge

California Gulls and unidentified gulls (presumably mostly California Gulls given time of year
and location) were the most abundant aviaregdators at Ravensvaml (Table 1R Excluding

gulls, Common Ravens, American Crows, Snowy Egrets, and Great Egrets were the most
abundant predators observedit Ravenswood, we frequently observed corvids walking on
ponds R3 and R4 arfiging over the ponds (Table LONorthern Harrierswere the most
frequently sighted raptor at Ravenswood, and were occasionally observed hunting over R4.

Crittenden Marsh

California Gulls were the most numerous predatat Crittenden Marsh (Table 11Snowy

Egrets and Great Egrets were thexhenost frequently observed predator @tittenden Marsh
Common Ravens were frequently observed hunting in Crittenden Marsh West or perched on an
old structure in adjacent Moffett AirField. Northern Harriers were the most frequently

observed raptor, wher they were occasionally seen hunting in Crittenden Marsh West.

Eden Landing

California Gulls and unidentified gulls were the most numerousatmed at Eden Landing
(Tables 1215). Great Egrets and Snowy Egrets were the next most frequently observed
predators at Eden Landing. They were espgcialimerous at pond E6A (Table) khd ponds

E10 ancE11l (Table 15all of which provide large amounts of open water habitat that these
species often hunt in. Northern Harriers and Peregrine Falcons weradsecommonly
observed raptors at Eden Landing. They were both frequently observed hunting in pond E14
(Table 21), and less frequently observed hunting in ponds E6A, E6B, arabE81d. White

tailed Kites were the most frequently observed predatoEX6B, and were often observed
perched on remnant salt production fencinbaple 1.

In January of 2016, hunting blinds in adjacent ponds E14 and E9 that were used extensively as
nesting and perching sites by raptors were demolished or wrapped in lapelstath. This was
done in an attempt to reduce predation risk for adults, chicks, and nests. During the 2020
breeding season, the landscape cloth was still intact, resulting in no observed raptor nesting or
perching on these blinds.

Hayward

Common Ravenand American Crows were the most frequently observed predators at
Hayward Regional Shoreline (Teli6). American Crows were frequently observed hunting on
the capped landfill bordering to the south of FDW, while Common Ravens were frequently
observed linting in the OBN ponds. California Gulls were the next most frequently observed
predator, and were exclusively observed at FDW, particularly when surveys first began in May
when water levels were higher. Northern Harriers were ithast frequently obseved raptor,

and were occasionally observed hunting at FDW and OBN ponds.

Predator data was not collected for any other regions in RU3 during the 2020 breeding season.

Permit # TE345703 SFBBO Snowy Plover Repog®0
18



Mammalian Predators

SFBBO did not conduct targeted surveys for mammalian predalokgever, opportunistic

data collected during avian predator surveys, other visual observations, camera trap images,
and tracks are reported to aid in analyses of predator threats. Feral Cats were observed at E6GA,
while red fox were observed on several asons at the Oliver Brothers North ponds. Striped
Skunks were observed on several occasions at R4 @nd® provide an index of mammal
presence on the ponds, trail cameras were placed at E14 and E16B access points and along the
narrow E12/13 levee fromprilJuly. We recordecdhine instances o€oyote at these cameras

(Table 7).

At Eden Landind)SDAWIldlife Servicesemoved 34 mammals at Eden Landing in 2020,
including skunks, feral cats, posssirandraccoors (E. Covington, pers. comm.).

Human Dsturbance

Humans and offeash dogs were captured by trail cameras trespassing on five occasions at E12
14, and at nearby E8, one image of a motorcyclist ridm¢he pond was captured (Tabl&)L

New tracks from the motorcyclist were observed on E®tighout July and August. On May 5,

a motorcyclist (likely the same individual), was observed by Wildlife Services riding on the levee
between ponds E13 and E14. Throughout the season, we observed pedestrians trespassing into
restricted areas of EX24 ard other parts of Eden Landing.

At Ravenswood, pedestrians and cyclists were frequently observed trespassing into sensitive
habitat on restricted levees, including at R3, R4, and thé&ktrican Canal.

Pedestrian presence wasuchhigher at Hayward Sholiee in 2020 compared to prior years
(M. Taylor pers. comm.). At FDW, we frequently observetkah dogs along the Sulphur
Creek trail and Bay Trail, and found evidence that dogs trespassed onto the pond.

DISCUSSION
Population Size

During the May beeding window survey, we counted 147 breeding adult Snowy Plovers (Table
1). Due to access restrictions imposed in response to the Cjandemic, the Refuge was

not surveyed as part of the window survey, therefore the survey provides an incomplete
picture of the RU3 breeding population. Nevertheless, observing year to year trends among
areas that were surveyed may provide insight into population trends.

In the South Bay, Eden Landing remained stable, with 115 adults counted in 2020 compared to
117in 2019 (Table 1). The Hayward Shoreline breeding population appeared to grow in 2020,
with 19 adults counted compared to 12 in 2019. This is also the second most adults observed
at Hayward since window surveys began in 2005 (32 in 2013). At Crittéfash, eight
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adults were observed, the second most since window surveys began there in 2014, when 11
adults were observed.

In the North Bay, two adults were observed at Hamilton Wetlands, the first time that adults
have been observed at Hamilton Wetlandlsring a breeding window survey (conducted 2016,
201820). Since the site is not regularly surveyed by trained biologists, it is unknown if the pair
attempted to nest orsite. Regardless, this indicates that if issues with high tides overtopping
berms,and subsequently, flooding the seasonal wetlands, are corrected, the area can
potentially support breeding plovers. Due to the lack of suitable habitat in the North Bay,
correcting these issues should be considered a priority for promoting Snowy Ploegerg
throughout RU3.

Nest Abundance and Success

In 2020, we monitored 210 nests in the South Bay, and an additional three nests were
monitored each by EBRPD at Hayward Shorelind@undhests byEcoBridges Consulting at
Montezuma Wetlands. Asgith population size, since most of the Refuge was not surveyed
throughout the season, it is not possible to compare the number of nests monitored to
previous years at the RU3 level, however breeding success and effort can be assessed among
areas that weresurveyed. Nest totals should be viewed as an index rather than a precise total
since not all successful nests are detected and unsuccessful nests are even less likely to be
detected (Mayfield 1975). This is exemplifigddur observation of at least 23toods from

unknown nests across the South Baglfle 3. It is likely that a number of unsuccessful nests
also went undetected.

Apparent nest success varied greatly by pond. Across the South Bay, the ponds with the
highest depredation rates (minimuginests) werde6B (59%; n=17), E13 (56%; n=9) and
OBN117 (46%; n=11()Table 2) The ponds with the lowest depredation rate (minimum 8 nests)
were E8 (38%, n=16), FDW (17%; n=18), and R1 (13%; n= 19). E6C (9%, n=9) had the lowest
depredation rate, buthis was due to six nests being flooded out by rising water levels.

Depredation continues to be a major limiting factor in the recovery of Snowy Plovers in the
South Bay and across the Pacific Coast (USFWS 2007, USFWS and CDFW 2007). Better
understandirg of the different factors influencing predator abundance throughout RU3,
including pond accessibility, predator perches, proximity to predator source populations, as
well as the overall impact of mammalian predators on breeding success, is pivotal iogrea
more successful breeding sites throughout RU3, which will provide greater stability and protect
against localized population decline.

Refuge

Due to the COVHR9 pandemic and associated access restrictions, zero surveys were conducted
at any Ralge sites between the weeks of March 16 and June 1. Surveys at Ravenswood ponds
R3S and R12 resumed during the week of June 8. During these first surveys, a large amount
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of Snowy Plover breeding activity was observed, including 2, 2 and 5 broodyebs¢iR1,R3,

and R4, respectively. This indicates that a moderate to large amount of breeding activity
occurred at these ponds during the time when the ponds were not surveyed. Once surveys
resumed, an additional 8, 3, and 7 nests were monitored aR31and R4, respectively. As has
been observed in recent years, these ponds had high apparent nest success, with hatching rates
of 88%, 100%, and 71%, respectivélgiie 2.

Despite high apparent nest success, apparent nest initiation ended earkRavenswood

compared to other areas, with the last nests at R1, R3, and R4 initiated on 7/2, 6/28, and 6/15,
respectively. After 7/2, 16 additional nests were initiated at Eden Landing through 7/22, two
were initiated at Crittenden Marsh through 7/7, ahdo were initiated at Hayward Shoreline
0§KNRBdZAK TKkMM® LGQa dzyOft SIFNJ gKe {y2ge tf20SNE
Ravenswood, but one potential reason is lack of foraging habitat. At both R3 and R4, water
levels were very low by the time sieys resumed in June, providing minimal foraging habitat as
the season progressed. With little foraging habitat, relatively few adults not already associated
with a nest or brood were found on these two ponds. At R1, where nest initiation occurred
lated, the pond provided a large amount of foraging habitat, with a foraging flock observed
there on initial surveys. However, by July 2, water levels were noted to have risen slightly due
to a leaking water control structure. While this did not affect angwn nests, it is possible

that undetected or newly initiated nests were flooded out. The reduced area to nest in, where
there were already two active nests and five broods, may have influenced lack of nest initiation
on the pond. Measures to better cawl water levels, including the removal of the leaking R1
water control structure in the Fall of 2020 and installation of water control structures at R3 as
part of the South Bay Salt Pond Restoration Project, will allow for more consistent management
of these areas to promote high quality breeding habitat throughout the year.

It is important to note that our ability to detect breeding Snowy Plovers in R3 and R4 was
significantly aided by the ability to drive the-Alinerican Canal. Of the 10 nests monréd in

R3 and R4, due to their location in the middle of the pond it is likely that seven of them would
not have been observed had the -Alinerican Canal not been driveable. Surveying from the
American Canal allowed us to survey a large area of the fromdmuch closer range, and

more importantly, to survey the pond without looking into the sun.

With the impending tidal restoration of pond F& in the Ravenswood Complex as part of

Phase 2 of the Project, approximately 27% of currently avail8howy Plover breeding habitat

in the Complex will be opened to tidal action. Based upon the large amount of breeding activity
observed in the Ravenswood Complex in recent years, we expect thatgstetation, R3,

RSF2, and RAwill consistently hosa larger amount of Snowy Plover breeding. At R3,

improving nesting habitat will be critical. Predator perches were removed by the South Bay Salt
Pond Restoration Project in the Fall of 2020, which will reduce the ability of raptors to hunt in
the pond. Spreading oyster shells, gravel, or other materials to increase crypsis in both nesting
and foraging areas could also result in improved breeding success. At R3, it will be imperative
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that water levels are managed appropriately (once structures are ledjaio prevent
extensive vegetative growth and to provide quality foraging habitat throughout the season.

Crittenden Marsh

In 2020, we monitored the largest amount of nests ever documented at Crittenden Marsh since
surveys began in 2014 (15, previous hogli4 in 2014). This is in large part due to high annual
variation in habitat availability on both posd Both CMW and CME are hydrologically

connected by a gap in the levee separating the two ponds, and collectively serve as a
stormwater retention basi for Moffett Airfield. Neither pond has functioning water control
structures, so water levels are seasonal and available breeding habitat in both ponds is dictated
by winter precipitation. Precipitation totals during the winter of 26A@ were relative} low,

resulting in a greater amount of available breeding habitat in both ponds compared to recent
years (Figure 20, Pearl et al. 201%). Despite this, water levels restricted breeding activity

during the first half of the season to the central westanmea of CMW, on MROSD property

known as Stevens Creek Shoreline Nature Study Area. The first two nests were initiated on 5/1
in this area, with two more initiated in the area on 5/16 and 5/31. These nests were found in
loose association with several lm@ing American Avocets, Blaokcked Stilts, and Killdeer.
Beginning in June, as both ponds began to further dry and expose pond bottom, Snowy Plovers
spread to other areas, including CME, where the first documented nest since 2014 was initiated
on 6/3. The receding water levels also provided a large amount of foraging habitat for both
broods and adults.

Crittenden Marsh provided good quality Snowy Plover breeding habitat in 2020, with high
apparent hatching and fledging success observed. This siteseis one of the last Snowy

Plover breeding locations in Santa Clara County not slated for tidal marsh restoration. As such,
it is critical that this area be enhanced to maximize the quality of habitat. Simple measures that
could be enacted with minima&lost include removal of wooden perches that are found on both
ponds, as well as conducting a mud stomp and spreading oyster shells, gravel, or other material
to increase texture on the pond bottom. These actions could help to improve both hatching
and fledging success in both areas. Other measures that may be more complex and/or costly
that should be considered include vegetation management on CMW and installation of water
control structure(s). Over ten years ago, a positive trapping of Salt Marshdtideese

(SMHM) occurred at CMW, and as a result, vegetation management has been restricted on the
pond. To our knowledge, no SMHM trapping effort has been spent at CMW since, and it is
unknown if the pond currently supports them. It is important thatlMitrapping be

conducted at CMW in the near future to guide management efforts. With removal of small
amounts of pickleweed in targeted areas, the pond could support a greater amount of Snowy
Plover breeding to start the breeding season before water eliaeve subsided. While

installation of water control structure(s) is a much more complex and costly endeavor, and
would require a large amount of coordination between numerous agencies, nevertheless it
should be considered as an option to greatly improveeding habitat. Water control

structures would allow managers to provide breeding habitat in both ponds throughout the
breeding season, while also ensuring that there is adequate foraging habitat. This level of
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control would allow for more specific eahcement actions, and would ensure that there is

guality breeding habitat in Santa Clara County. Providing quality habitat at spatially diverse
locations throughout RU3 is a critical strategy to prevent population decline caused by
overconcentration of eeding in any one area. Our research over the past 6 years at E14
KAIKEATIKGa GKIFIG aLXFTOAy3a it (temsta@g@ior Ay 2y S
meeting recovery goals.

Eden Landing

For the seventh consecutive season, the majority of SnBlever breeding activity at Eden
Landing was found at E14 (n=@2ble 2. Despite this, we observed a significant decline in
Snowy Plover breeding activity at E14, with 43% less nests found in 2020 compared to 2019
(Pearl et al. 2019). Nest initiati@uring the first half of the season followed a similar trend
observed since oyster shell enhancement in late 2014, with 41 nestted March SMay 15
(Figure 23. However, only 21 more nests were initiated MayJide 29 (Figure 30), and the
number d adults observed on the pond steadily declined from 66 on Matp Badults on July
6 (Figure 2t Within the rest of Eden Landing, an additional 21 nests were initfabed June
30-July 27 (Figure 35indicating that E14 was abandoned by plovers mssting area after

June 29. The consistent presence of Northern Harriers and Peregrines-aloating in the
pond (Table 18 which have been previously identified by SFBBO as significant predators of
Snowy Plover adults, eggs, and chicks at E14, pkeed a significant role in this observed
trend. Coyotes may have also depressed breeding activity in E14.

The observed hatch rate of Snowy Plover nests in E14 in 2020 (40%) was nearly identical to that
observed in 2019 (41%), however we observed tingdst rate of nest abandonment (13%,

Table 4) of any site monitored by SFBBO since 2003. This was likely due to increased human
disturbance. Although Eden Landing has seen relatively light foot traffic since opening, and
COVIEL9 restrictions initially &pt the number of people using the trails low, by réigril Eden
Landing received larger numbers of pedestrians and cyclists than usual (pers. obs.), including
numerous trespassers onto levees in sensitive sugdased to the public (Table R6The eight
abandoned nests were located within a mean of 66.9+39.9m from the levee, well within the
164m mean distance at which Snowy Plovers have been observed flushing from nets when

F LILINR F OKSR 6@ LISRS&AGNAI Y& 0¢ NHzf Atheseénéstsiwérad H 1 MH
abandoned due to human disturbance from trespassers.

Snowy Plover breeding activity in ponds E12 and E13 declined significantly in 2020 (n=9), with
64% less nests observed in the ponds compared to 2019, when 25 nests were monitored (Pearl
et al. 2019). The decline in breeding activity may have been due to the presence of coyotes
throughout the season, which would have frequently traveled on berms and levees where
Snowy Plovers have nested in the past.

Snowy Plovers experienced poor nastsess at E16B in 2020 (n=18, hatch rate = Z4lp 2.
Coyote tracks were frequently observed on the pond early in the season, and their presence on
the pond was confirmed throughout theeason by trail cameras (Tablé)1 Five of the eight
depredatednests were found near the pond access point that coyotes appeared to use,
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indicating that they may have been responsible in part for the poor nest success. -Milate
Kites were the most frequently observed predator on the pond, where they were often
observed perched on remnant salt production fenciigl§le 13. The other three depredated
nests were found near these perches, therefore it is possible \Ahiked Kites also impacted
hatch success on the pond. Removal of perches throughout the porid Euce the ability

of White-tailed Kites and other raptors to hunt in the pond, potentially resulting in increased
nest and fledging success.

Nests in ponds E6B experienced moderate hatching success in 2020, at 41% (n=17), while nests
in E8 experieced high hatch success, at 63% (n=16). This is a major improvement over hatch
success in these ponds in recent years, when hatch success was consistently below 40% in both
ponds (Pearl et al. 2019). In 2020, these ponds were managed to provide mqendry

bottom and less open water, resulting in a greater amount of suitable breeding habitat and less
open water. As a result, less egrets, herons, and gulls were observed in these Talnlds1d,

which may have reduced the likelihood of these generalistlators opportunistically

depredating Snowy Plover nests. Nevertheless, both ponds contained a large amount of
predator perches, including remnant salt production structures, and in E6B, an abandoned
house and numerous hunting blinds. Peregrine Faaoare the most frequently observed

raptor in these pondsTable 14, and were often observed hunting from these perches. After

the 2020 breeding season, SFBBO staff removed the majority of predator perches on E6B,
including over 30 wood posts, and densbied the abandoned house. At E8, two socially

distanced volunteer events were held on September 26 @utober 3, resulting in the removal

of close to 100 wood posts.

At E6C, where zero Snowy Plover nests were monitored in 2019, we monitoréteha nine

nests in 2020. Since water control is suboptimal in this pond, breeding habitat is not usually
available until the second half of the season, when enough water has evaporated to expose dry
pond bottom. This was the case in 2020, when ak miaests were initiated between 6/4 dn

7/9 (Figure 25 Unfortunately, due to an inability to quickly adjust water levels at this pond, six
of these nests were flooded out during one evenalfle 3. This pond is planned to be

managed for Snowy Ploverdading as part of Phase Il actions, including installation of water
control structures. More precise control of water is critical to both preventing nests from
flooding, and since the neighboring E&C ponds are planned for tidal marsh restoration,
providing suitable breeding habitat throughout the breeding season as well.

Nest Raised at E13

lf K2dzZAK {C..hQad wmnlm! LISN¥YAG Fff2ga F2N GKS
flooded, until 2020 we had not attempted to do so. Since the majorith@Pacific Coast

population of Snowy Plovers breed on sandy beaclourpermit advisesdurying a tire under

the sand to raise the nest height. RU3 nesting habitat, whiocbngosed of dry pond bottoms
andnesting islands, is not compatible with this thhed due to the hard substrate and large

amount of digging that would be required to bury a tire. We @vespecially concerned that

the large amount of disturbance to the pond bottom would attract the attention of predators
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and increase the risk of nesedredation. However, on July 1, after determining that a nest in

the mixing basin of E13 was at risk of being flooded out by rising tides, and consulting with Eden
Landing manager John Krauealiscuss management options, it was decided that raising the

nest was the best option. After receiving approval from the Bay Delta Fish and Wildlife Office,
on July 2 SFBBO biologistseal the nest by using a shovel to create a mound approximately 6
inches in heighbext to the nest scrapeTo minimize disturbae, soil was gathered from 30m

or farther away from the nest, and dried algae was added to the mound sides to blend in with
the surroundng pond bottom. The female initially appeared to bersssed by the disturbance

to her nest howevershe resumed incudtion within 15 minutes after biologistefft the area,

and the nest was later confirmed to have hatched.

Although not alhests in RU3 at risk of being floodeah beraised we learned thatdespite
substrate constraints, nests can be safelged. In future breeding seasons, we will more
readily consider this an option to prevent nest loss due to flooding.

Hayward

For the first time since 2003, SFBBO staff monitored Snowy Plover breeding activity at Hayward
Shoreline. In 2020, we dogented the largest amount of Snowy Plover breeding activity in

this area since RU3 was formed. Surveys began during the breeding window survey, when two
active nests were located at FDW and two active nests and a depredated nest were located at

OBN. Duégi 2 | 00Saa NBadGNAROGAZ2Yya 4G GKS wSFTdzaS NBRd
breeding activity was observed, we were able to continue surveys through the end of the

breeding season. Through the rest of the breeding season, we monitored 18 nests anBDW

11 at OBN, finding apparent hatch rates of 83% and 45%, respeciiadlie (3. Although

American Crows were frequentbpserved orsite at FDW(Table )6they were observed

F2NI IAYy3I 2y (GKS | R2FOSyid O LILISR edrtoyiaReFar £ £ NI (K
major impact on Snowy Plover breeding. Northern Harriers were the most frequently observed
raptor at FDW, and considering their documented impact in RU3 and elsewhere, may have

impacted Snowy Plover breeding success at this site as welBKXf Common Ravens were the

most frequently observed predatom &ble 1§, and may have played a major role in the lower

hatch success observed at the ponds. Red fox were also frequently observed on the ponds, and
based upon the sighting locations, it &#ps that a den may have been present on the

outboard levee of OBN 3 and OBN 4. Removal of red fox at OBN should be considered a

priority, as this would likely benefit both Snowy Plovers at OBN and Least Terns and Snowy

Plovers at nearby Least Tern Island

Patterson Pond

Since the majority of Snowy Plover breeding habitat in RU3 occurs on SBSPRP lands, identifying
and improving Snowy Plover habitat outside of the Project footprint will be critical to reaching

the RU3 population goal of 500 adults. Pastar Pond, located west of Coyote Hills along the
Alameda Flood Control Channel, is one such area that could provide good quality Snowy Plover
KFoAdlGo ¢CKA&a | NBIF &adzZLlR2NISR | f£FNBS | Y2dzyi
' YR S Nbutthedastdecanieited breeding activity was in 2003. After not observing
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Snowy Plovers osite for several years afteavds, and as other areas became more frequently
used by breeding Snowy Plovers, the pond eventually became a lower priority siteaanmbtv
surveyed regularly

SFBBO resumed breeding window surveys at Patterson in 2016, with adults observed in both
2016 and 2019. However, no breeding activity was observed at Patterson during follow up
surveys. This was again the case in 2020, aeda the large amount of breeding activity

found at Hayward Shoreline, we did not have the time to continue surveys at Patterson after
June. However, on August 11 an SFBBO volunteer observed three adults and two young broods
at the pond, indicating thathe pond had supported at least two nests. In future seasons, we

will ensure that the pond is surveyed at least monthly by staff and volunteers to reduce the
likelihood that breeding activity goes undetected.

North Bay

A small amont of breeding activity was detected at Montezuma Wetlands in 202@,(hable

2). Since targeted Snowy Plover surveys were not conducted in 2020, but rather their presence
was opportunistically recorded during the course of Least Tern surveys, it iblpdbat

additional breeding activity took place away from the Least Tern colony. Montezuma Wetlands
plans to conduct targeted surveys for Snowy Plovers il 2b2refore the amount of breeding
activity in this area will be more accurately depicted @22. This area represents one of only
three locations in the North Bay known to support breeding activity in recent years, therefore it
is critical that breeding activity be documented and management action taken to support
breeding.

At NapaSonoma Marses Wildlife Area, Snowy Plovers were not observed during the breeding
window survey, and no sign of breeding activity was observed in 2020 (K. Taylor, pers. comm.)
However, it should be noted that the area is not systematically surveyed for Snowy Plovers
throughout the breeding season, but instead opportunistically observed during Least Tern
surveys at ponds 7/7A and Green Island Unit. The Wingo Unit, which has supported breeding
activity in recent years and provides the best potential Snowy Plover brgébitat in the

area, was only visited a few times, therefore breeding activity at this site is unknown. In the
future, targeted surveys throughout the breeding season, especially at the Wingo Unit, may
allow for more complete knowledge of Snowy Plobezeding at the site.

At Hamilton Wetlands, a pair of Snowy Plovers were observesiterduring the breeding

season for the first time since a nest was detected by Point Blue Conservation Science biologists
in 2013. However, no targeted follewp suveys were conducted to determine if the pair

attempted to nest orsite. Furthermore, the flooding issues that have precluded breeding in

the North Seasonal Wetlands have not yet been addressed, thus it is unlikely that suitable
habitat remained. If thesessues are addressed, Hamilton Wetlands may support a small

amount of Snowy Plover breeding activity.
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Chick Fledging Success

We color banded 85 Snowy Plover chicks in 2020, the third most since we @@gabanding

in 2008 (Tabld). Banded Snowy Rier chicks experienced poor fledging success, with only
27% confirmed to have fledged, resulting in an estimate of Ohigks fledged per male (Table
5), well short of the USFWS goal of 1.0 chicks fledged per male. This aligns with poor anecdotal
chick sirvival at most locations in 2020, when broods were often not observed a second time
and presumed to ave perished. We banded over 28% of all chicks that hatched from
monitored nestgTable 2, representing the fourth highest proportion of chicks bandette

our program began. herefore we believe that this data may more accurately reflect Snowy
Plover fledging success in the SoB#y, especially at Eden Landing where most chicks were
banded The combination of poor hatching and fledging success wbden recent years poses
a major problem to both RU3 and rangewide population recovery goals, as evidenced by an
apparent population decline from 2012019 (Table 1). It is critical that habitat enhancement,
management, and predator control are all makied to improve the number of chicks that
hatch, and that high quality brood rearing habitat be provided for them to successfully fledge.

Eden Landing

In 2020, we again focused our banding efforts at E14, where nearly one third of all Snowy
Plover chick banded in @20 were hatched (n=27, Tablg SNVe were able to band 41% of all
nests known to have hatched at E14, and as in recent years, found that Snowy Plover chicks
experienced poor fledging success (19%, 0.45 chicks fledged/madiks 3 in this pand.

Despite a Least Tern colony not forming at E14 in 2020, predator presence was high throughout
the season, indicating that predators recognized the concentration of breeding Snowy Plovers
in the pond. Northern Harriers and Peregrine Falcons, whate Wwoth frequently observed
hunting in the pond (Table 21), likely accounted for a large amount of chick predation in the
pond, while Common Ravens and Coyotes likely also predated upon chicks. In adjacent E13,
one chick was banded and determined to bdledged, and one of the banded chicks from E14
known to fledge moved to E13 within one week after banding. Despite the fact that E13
provides both less and lower quality habitat for plovers, the observed lack of the
aforementioned predators may have pided better brood rearing habitat in 2020.

Aside from E14, we banded the largest amount of chicks in ponds E6B (h=11) and E8 (n=6),
representing 37% of all nests known to hatch in these ponds together. Although separate
ponds, broods readily move betwa both ponds, thus fledging success is more accurately
considered collectively. As with E14, banded Snowy Plover chicks experienced poor fledging
success in these ponds (18%, 0.43 chicks fledged/malde §. Although Peregrine Falcons

and Northern Heiers were observed less frequently compared to E14, they were still the most
numerous raptors observed in these ponds (Table 21), and likely had a major impact on chick
survival. In 2020, both ponds contained a large amount of perches that Peregrioed-al
frequently hunted from, and with very little habitat complexity on the pond, chicks would not
have been readily able to hide from either Peregrine Falcons or Northern Harriers. Coyote
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tracks were frequently observed in E8 and adjacent EGA earlgiseison, indicating that they
likely impacted chick survival in these two ponds as well.

In order to reduce the ability of Peregrine Falcons and other perching predators to hunt chicks
in the most consistently used breeding ponds at Eden Landing, alimarg perches that are

not considered historical artifacts should be removed as soon as possible from ponild,E12
E15B16B, E6A, E6B, and E8. Although SFBBO has conducted numerous volunteer events and
stafffrom CDFW, Refuge, and SFBB@e spent timeremovingold hunting blinds angherches
throughout the ponds over many years, recent work began in earnest in 2020 with the
volunteer Least Tern Habitat Enhancement Event at E14 in early March, staff work in E6B in
September, and a volunteer perch remoeakent in both September and October. Depending
upon current local Covid9 health orders, we plan to conduct additional staff work and

volunteer habitat events prior to the season in February and March, and after the season in
September and October. Imdition to perch removal, conducting a mud stomp to increase

pond texture and spreading shell, especially near foraging areas, may also reduce the ability of
other predators to hunt chicks.

The only Eden Landing pond where banded Snowy Plover chicksesxgel high fledging
success was pond E4C (43%, 1.0 chicks fledged/iretdée 5. We were able to band all three
nests that hatched out of six total nests monitor&ble 3, finding that of seven chicks

banded, one chick from each brood survived to §led The first brood (two chicks) was banded
on 5/19, and although they were not observed again as chicks, one of them was confirmed
fledged at E6A on 6/30. The second and third broods were banded on 8/03 and 8/06,
respectively, and although they were @brged up to two weeks after banding, were not
observed the third week podtanding. Knowing that one banded chick fledged earlier in the
season despite not being observed again, we decided to walk to the back of the pond to
determine if the banded broodsad moved to this area. To our surprise, we found both
broods, an active nest, and an additional unbanded brood that may have come from a known
hatched nest in ESC. E4C is a very large pond, and within 450m of the levee road from which
surveys are normbl conducted, and where all three hatched nests were located, there are
hundreds of perches that render the habitat poor in quality. Until this year, we were unaware
that the back of the pond, located approximately 750m from the levee where surveys are
conducted, has far less perches and provides much better foraging habitat. Our banding efforts
at E4C reinforced two important lessons, the first being that perches near foraging habitat
reduce habitat quality and should be removed wherever possible toorgfledging success.
More importantly, the results of our banding reiterated that it is critical to provide Snowy
Plover breeding habitat in as many ponds as possible to reduce breeding density, thereby
limiting the ability of predators to hunt exclusiyan high density Snowy Plover breeding

ponds, as well as allowing breeding Snowy Plovers in low density ponds a greater chance at
breeding success.
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Ravenswood

In the past, we avoided banding chicks at R3 and R4 due to the documented difficulties
surveying for breeding Snowy Plovers in these ponds and concern over our ability to resight
banded Snowy Plover chicks. The filling of théAAlerican Canal as part of SBSPRP

construction activity allowed us to drive the new levee and greatly imptave detection

ability on the interior of the pond. Therefore, for the first time we deemed it possible to keep
track of banded Snowy Plover chicks in these ponds. Although our detection ability was greatly
improved, and we were initially able to restghost of the broods during the following survey

after banding, we still did encounter some difficulties in detecting broods and reading bands in
this pond. This was largely due to low water levels in the pond, which appeared to force broods
to search forforaging habitat, often in the far interior of the pond and bottom of remnant

slough traces where they were difficult to detect and color bands were nearly impossible to
read. Although this may occur in the nex2 breeding seasons, once water contrislstures

are installed on R3 this will no longer be an issue. We plan to continue color banding at both R3
and R4 in 2021.

Although we observed seven broods of all ages between the two ponds during our first survey
on June 10, and many of these broogpaared to fledge, Snowy Plover chicks that hatched

after this date appeared to have low fledging success. We banded five chicks in R3 and seven
chicks in R4, finding that zero fledged in R3 and one fledged in R4 (0.33 chicks fledged/male;
Table 5. In @rt owing to the issues associated with resighting broods, the only chick known to
fledge was observed at 5 days old as a chick, and next observed at 56 days old as a juvenile on
nearby pond R1 during the course of a targeted band resighting surveyackheflwater in

both ponds resulted in juveniles and nbneeding adults leaving the pond, therefore it is

possible that additional banded chicks fledged and moved to R1 or R2, where large flocks were
observed, or RSF2, which SFBBO was not provided aceessey in 2020. Nevertheless, our
frequent sightings of Common Ravens on R3 (1.9/survey) and R4 (1.0/survey), and American
Qows on R3 (3.9/survey; Table)lWhen there were very few other breeding birds or other

prey on the pond, indicate that bothocvid species may have been targeting breeddmpwy

Plovers, especially chicks

Crittenden Marsh

For the third year in a row, we color banded Snowy Plover chicks at Crittenden Marsh in an
attempt to determine the value of this breeding site todsvy Plovers, as well as to hopefully

begin to establish a population of banded adultssite. Of the ten nests known to hatch, we

were able to band two broods totaling 5 chicks, all of which were confirmed to have fledged
(Table 5. Two additional brods were attended by banded males, allowing us to keep track of
these chicks as well. The first nest initiated on the pond, which hatched by 6/2, was initiated by
male ka:ag, who was banded at CMW as a chick in 2018 and fledged one banded chick on the
pondin 2019. In 2020, three chicks hatched from his nest, and we confirmed that at least one
of these chicks fledged based upon observation of the chick associated with ka:ag over 28 days
since the nest was confirmed to have hatched. In the other instdmgy, a male originally
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banded at the nest as an adult at RSF2 in 2015, was observed with a three chick brood from one
of the last nests to hatch on CME, of which two were confirmed to have fledged. Including this
data with banded chick data provides apdated estimate of 73% fledging success and 2.0

chicks fledged/male. Anecdotally, the other unbanded chicks also experienced a high rate of
survival. Between the two ponds, Crittenden Marsh provided high quality brood rearing habitat
and appeared to canibute substantially to Snowy Plover population recruitment.

The importance of Crittenden Marsh to RU3 plovers was highlighted by a number of band
observations. gk:xx (no bands on right leg) was banded at E6B on 6/11, but was not seen again
as a chickfter 6/18. On 8/20, we observed gk:xx foraging among a flock of 25 adults and
juveniles on CME, and on 10/6, Point Blue biologists observed gk:xx at the PajarpSaumas

Cruz County. Although ko:gy had been observed late in the breeding season aaahkden
Landing, and was observed wintering at both Ocean Beach and/or Crissy Field in San Francisco
each winter, this marked the first time that he was confirmed breeding since being banded in
2015. We also observed gk:pg, who was part of the samedoas ka:ag, for the first time since
2018. He was observed scraping in Crittenden Marsh East, however it is unclear if he initiated a
nest since he was not observed copulating or with chicks. Regardless, our monitoring data and
color band sightings ceittively indicate that Crittenden Marsh provides both important

breeding and posbreeding habitat, and Snowy Plover adults show at least some site fidelity,
which may be an indication of habitat quality.

Hayward

We banded Snowy Plovers chicks for the firme at FDW in 2020. Out of 15 nests known to

have hatched, only two broods were banded, with three out of five chicks banded determined

to have fledgedTable §. Anecdotally, Snowy Plover chicks experienced high fledging success
at FDW, with a larggumber of broods present on the pond each week, and thus many

unbanded chicks likely fledged. Assuming Snowy Plovers again breed at FDW in 2021, we plan
to band a greater proportion of hatched nests to better document Snowy Plover breeding
success at thisnportant site.

Adult Banding

For the first time since 2016, we attempted to trap and band adult Snowy Plovers at Eden
Landing. We were successful in trapping on three out of four attempts, includinmales

and two females (Table)6In the case of one male, ak:wb, he had not returned to the nest

after six hours, and as a precaution, biologists collected the eggs and delivered the eggs to
Monterey County SPCA to be hatched and raised. These chicks were released at Eden Landing
on Juwe 11, 2020. It is unknown why the male had not returned to the nest, however biologists
will carefully consider all known information prior to deciding to trap an adult to prevent
incidences like this in the future.

On another occasion, a male that hagdm previously banded but missing a band would not
cross the mats, therefore we were unable to determine his complete combination. Use of
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other trap types requested but not yet approved by USFWS, including spring traps, may allow
for trapping individualsnore easily in situations such as this.

The fouradults that were banded in 2020 were resighted after banding at ponds throughout
Eden Landing. One of the females, ak:rr, was observed in September at R1, further highlighting
that although Snowy Plovers mhayeed at one location in RU3, they may use habitat elsewhere

in RU3, especially during the nbneeding season. It is important that we increase the

proportion of color banded adults in RU3 to shed further light on habitat use and movement of
Snowy Ploves in RU3, therefore we plan to continue to trap and band adults in 2021 as time
allows.

Oyster Shell Habitat Enhancement

Large Scale Enhancement Study

The implementation of largecale oyster shell enhancement at pond E14 in Eden Landing
allowed us to est the efficacy of oyster shells as camouflage for nesting Snowy Plovers. Overall
nest abundance throughout the pond, and nest density in enhancement plots Western and
Eastern were higher in 2020 when compared to-prdhancement conditions (prior to 2015

Nest abundance and density patterns in 2020 were also similar to the first five years of the
enhancement (201:2019), and overall water levels and management in nearby ponds were
comparable. This suggests that laiggmle oyster shell enhancement whg primary factor in

the rise of nest abundance and density in 22120.

Nest Site Selection

The results of our cksquared analysis indicated that Snowy Plovers preferentially selected to
nest in shelled areas in E14 over rahtelled areas, yet as weve documented since 2016, the
shells did not result in high breeding success. High density breeding in E14 may increase
predation pressure and reduce Snowy Plover nest success, thus it may be advantageous to
spread oyster shells, gravel, or other maadsiin other Eden Landing ponds with ample

breeding and foraging habitat to reduce the amount of breeding concentrated in E14 and
thereby ease density dependent effects. E8 and E6B, which have consistently hosted a large
amount of Snowy Plover breedingditow nest and fledging success in recent years, as well as
E6A, which has hosted a moderate amount of Snowy Plover Breeding, may benefit from habitat
enhancement to increase texture on the pond.

Monitoring and research should continue at the E14 enhameat site. Future research should
seek to address the effect of mammalian predators on Snowy Plover breeding success on the
pond, and document how removal of predator perches may affect the frequency of raptor
observations on the pond. Consistent monitay will document how Snowy Plover use of the
enhancement site changes over time, a critical piece of knowledge to inform future restoration
efforts within Recovery Unit 3 and across the Pacific Coast.

Permit # TE345703 SFBBO Snowy Plover Repog®0
31



Additional Considerations

As the amount of availablSnowy Plover nesting habitat in RU3 is reduced due to tidal marsh
restoration, Snowy Plover nesting density will likely need to increase in order to maintain or
increase breeding numbers within a smaller habitat footp(figure 2628). However, our
research has shown that high density breeding may also result in consistently high rates of
predation, resulting in poor breeding success and if sustained, population decline. Therefore,
high density breeding habitat should not be considered as the deféhwdn restoration actions

are considered, and attempts should be made to provide multiple breeding sites within each
region of RU3.

Where high density habitat is appropriate, shell plots are one way to achieve the higher nest
densities. However, the effacy of oyster shells can decline over time due to winter

management of ponds for ducks and resulting sedimentation. Past research observed a decline

in use of shell plots by breeding Snowy Plovers over time (RobM#sen et al. 2013) ,

therefore shels may need to be refurbished or supplemented on a consistent basis

(approximately every0 years) in order to maintain their benefits for Snowy Plover breeding.
¢tKS Of2aAiy3a 2F 5NIX{1SQa .l& headSNI/2YLItye Ay
of local oyster shells are no longer available, necessitating the need for an alternative source.
Establishment of an oyster collection program in local restaurants may provide a consistent
AKStf a2dz2NOS® | 25SPSNE  aAiyvwdd akngér 3ize forscannimggit 2 & & i
is unclear if the smaller size oyster shells found in restaurants may affect Snowy Plover

breeding in a different way. Gravel and cobble, which have shown promise as a nesting

substrate along the Eel River (Colwell e2811) and at Point Reyes (L. Stenzel, pers. comm.),

were tested on a small scale as an enhancement materizlaty3 inRSF2 in 2019. Although

no evidence of Snowy Plover breeding was observed among the graveled areas, we believe that
gravel and coble, or potentially a combination of gravel, cobble, and shell, may provide the

right mix of color and texture to provide Snowy Plovers with high quality breeding habitat in

RU3.

Avian Predators

Northern Harriers

Northern Harriers were the most frequdgitobserved raptor at E14 and E8 in 2020, and were
often flushed by biologists driving during the course of their survey. At E14, they were
frequently perched on levee sides with mustard and other vegetation that pravigeer for
them. Recent researcdhto the relative importance of different predators of shorebird chicks,
including the closely related Marsh Harrier (Circus aeruginosus), found that their rate of
predation on chicks was directly linked to the activity of predators onsite (Mason etld).20
Early in the season, one male and up to two female Northern Harriers were frequently
observed hunting on the pond. Later in the season, only the male was observed, and since
Northern Harriers are often polygynous (Simmons et al. 1986), it is pesisdilthere were
multiple Northern Harrier nests near E14 in 2020. On May 18, the male was observed
successfully hunting for a Dunlin that was roosting in the middle of the enhanced colony area.
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Although Northern Harriers were not observed depredatiegdt Tern or Snowy Plover adults,

eggs, or chicks during the 2020 breeding season, our past observations at ESA (RNismoN

and Demers 2009) and E14(Pearl et al. 2019) and their consistent presence on the pond lead us
to believe that they were agairné most significant predators of Snowy Plovers at E14. They
likely also played a major role in the depression of Least Tern nesting at E14. Due to their
documented history of impacts to both species at E14 and across the Pacific Coast, trapping and
relocation of Northern Harriers should be considered a priority at this highly critical site to
support both species recovery.

Peregrine Falcons

Peregrine Falcons were the second most frequently observeran E14 (0.9/survey, Table

13), and sightings of peniles in June and July indicate that they likely nested at a location in or
around Eden Landing. They were often observed perched on abandoned salt production and
hunting structures within the shell plots. These perches allowed Peregrine Falcong faréyn
undetected at a much closer distance than would normally occur at salt panne or beach habitat,
likely resulting in high hunt success rates. Although SFBBO removed numerous perches from
the enhanced colony area during the March habitat enhancemganhgt and has conducted
similar work at volunteer events in the past, there remain a large amount of predator perches
throughout E14. Removal of these perches will be a primary focus of future volunteer habitat
enhancement events at E14.

Common Ravens

Although Common Ravens have been previously documented as significant predators at E14
and suspected of the same at other Eden Landing ponds, in 2020 their impact upon breeding
Srowy Plovers appeared to baore limited. This was likely due to the effodsUSDAAPHIS,

who conducted targeted efforts to remove both Common Ravens and American Crows from the
reserve throughout the season. Common Ravens were consistently observed hunting at R3 and
R4, and based upon the lack of sightings of other aviangtoes, we believe that they may

have had the most significant impact upon Snowy Plover breeding success in these ponds. Due
to these ponds' location next to both Bedwell Bayfront Park and the San Francisco Bay Trail,
there are often pedestrians in the wmity, which may pose a challenge to USBRPHIS

conducting targeted corvid removal. Ravens were also frequently observed at CMW and OBN,
and likely impacted Snowy Plover breeding success in these areas as well.

Power Tower Nest Removal

We frequently olserved Common Ravens, Peregrine Falcons, anddited Hawks perched in
transmission towers near Snowy Plover breeding ponds throughout the South Bay. In early
February, the Refuge coordinated with Pacific Gas and Electric (PG&E) to remamteva but
empty Peregrine Falcamest located in a power tower along Highway 92 that had been used by
Peregrine Falcons in 2019. However, due to CQW9I8taff restrictions, the Refuge was unable
to coordinate any additional predator removal with PG&E. Whethet reaaoval occurs in

2021 will depend upon current health orders related to CGIAD
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Egrets and Heron Spp.

Aside from gulls, Snowy Egrets and Great Egrets were the two most commonly observed
predators throughout Recovery Unit 3. Although SFBBO has nbtroed these species as nest

or chick predators, they may have an effect on breeding success. It is possible that these
species, as well as Great Blue Herons, serve as egg and chick predators at ponds with large
amounts of open water and smaller amoumisdry habitat, including E6A, E12, E13, and CMW
early in the season. During the early and late part of the breeding season, herons, egrets, and
gull species often form large mukpecies feeding flocks on small fish in the same areas where
chicks forage In 2020, E8 and E6B were both managed at a lower water level, resulting in less
suitable hunting habitat for these species and potentially lower risk of egg and chick predation
by herons and egrets in these ponds.

California Gulls

Due to COVI9 relded access restrictions, SFBBO was unable to conduct surveys to estimate
the California Gull breeding population in the South Bay in 2020. In 2019, the total number of
California Gulls nesting in the South Bay was 45,026 breeding birds, a decreas® éfdlyi’5

2018 (Tarjan & Burns 2019). Itis likely that the population was not significantly different from
this number. At Eden Landing, large California Gull flocks (up to 122) were frequently observed
at E1213 during the early (MarciApril) and late (Jy-August) part of the breeding season, and

at EGA, large flocks (up to 425) were observed late in the season. Especially late in the season,
these gull flocks may opportunistically depredate Snowy Plover eggs and chicks due to the
narrow width of leveesherms, and nesting islands and resulting high chance of inadvertently
finding nests and broods.

Mammalian Predators

Although we did not conduct targeted mammalian surveys, mammals were observed
opportunistically on several occasions. At Ravenswoogestskunk were observed once each

at R4 and B5. SBSPSRP construction activity along the pedestrian trail and R4 has created a
gently sloped transition onto the pond bottotn benefit future tidal marsh species, however

they may also create an easier asseo skunks and other mammals to hunt Snowy Plover eggs
and chicksn the near term Knowing the importance of the R3S5 Pond Complex for Snowy
Plovers, this pond complex heeceivedhigh priority for predator managementAt the OBN

ponds, red fox wee observed on three separate occasions. Each time, they retreated to the
outboard levee near OBN4, and may have had a den located in the area. At Eden Landing, we
observed one feral cat, but otherwise mammals were not observed on surveys.

Trail camera placed at strategic locations on ponds and levees in Eden Landing indicated that
coyotes were frequently present at E12 and E16B. From March through May, when the
ponds were wet enough to leave prints, coyote tracks were observed in E8, E14, and E16B
further confirming their presence in these ponds. Coyotes have been identified as a significant
predator of Least Terns (Marschalek 2009) and Snowy Plovers across the Pacific Coast (Page et
al. 2009) and interior population (Ellis et al. 2020). Altffougg S OF y Qi O2y FARSy i f
the number of eggs and chicks depredated by coyotes, they likely had a significant impact upon
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breeding success at E12, E16B, and potentially at E8 as well. Wildlife Services removed
numerous striped skunks and feraksahroughout Eden Landing during trapping efforts (E.
Covington, pers. comm.), and may have also affected Snowy Plover and Least Tern breeding
success. Itis vital that mammal trapping efforts to remove medium sized mammals, as well as
targeted effortsto remove coyotes and red fox, continue at all sites throughout the South Bay.

Restoration and Snowy Plover Nesting

CKS YI22NAGE 2F w!loQa {y2¢6e& tft20SNIOoONBSRAY3
Restoration Project area. The Project atmsestore large areas of former salt ponds to tidal
YIENBKS @S0 2y S -t2rihgoa&iSto suppBre2So0dieéding Sn@vy Flover adults
within the Project area (USFWS and CDFW 2007). It will be critical that enough suitable
breeding habitat ignaintained to support the population goal on project lands. During Phase II
of the Project at Ravenswood, installation of water control structures and enhancement of R3
breeding habitat prior to breaching R4 will help to ensure that there is high quedging

habitat available to Snowy Plovers when overall habitat availability decreases. Further
enhancement of RSF2 and-R1or Snowy Plover breeding, including spreading of a camouflage
enhancing substrate (oyster shells, gravel, etc.) and removahodining predator perches,

could also help to offset the loss of R4. If ponds are to be drained during construction,
providing breeding habitat throughout the season in R1 and R2 could reduce breeding in
drained ponds and help to prevent overly high negtdensity that could negatively affect
breeding success in R3 and RSF2 during the first half of the season.

Identifying and managing suitable habitat outside of the Project is crucial to allowing RU3 to
meet its goal of supporting 500 adult Snowy Plsyas well as enabling the Project to reach

tidal marsh restoration acreage goals. In 2020, both FDW and OBN hosted the largest amount
of Snowy Plover breeding activity ever observed at each site, as well as supporting large post
breeding flocks on bothonds. FDW provided especially high quality breeding habitat, with the
highest observed hatch success among all ponds in RU3, and what appeared to be the highest
fledging success based upon a small sample of color banded chicks and the consistently high
number of broods observed esite each week. Although FDW was identified by SFBBO as
suitable habitatin 2003 (Strong & Dakin 2003), the pond had never been consistently surveyed
for Snowy Plovers. More importantly, until 2020, HARD, the landowners,BRBIE, who

manage the site, had not been adequately engaged with to convey the potential importance of
both FDW and OBN to Snowy Plover conservation, and thus the habitat value of these areas
was largely ignored. The Hayward Area Shoreline Planning Agéncl,includes HARD,

EBRPD, and the City of Hayward, is in the process of finalizing a Shoreline Adaptation Master
Plan that could result in the loss of these areas for breeding Snowy Plovers. Although both
SFBBO and USFWS have provided input on thass,pt is critical that both continue to

provide input on the plan to ensure that future restoration projects adequately consider Snowy
Plover breeding habitat needs.

Crittenden Marsh, similar to FDW, provided high quality breeding habitat and suppbeed

largest ever documented amount of Snowy Plover breedingitth NASARC, who owns all
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MROSD, who own the remaining portion of CMW, do not currently have any stated goals for
management of their property. To the greatest degree possible, both SFRBASHWS

should continue to engage with both agencies to find common ground on management goals
that will support both agencies' needs and those of breeding Snowy Plovers.

Human Disturbance

We observed a large apparent increase in use of trails atlE1®¥ pedestrians and cyclists in

2020. This increase was also observed at nearby Hayward Regional Shoreline (M. Taylor, pers.
comm.), and was likely due to COMI®pandemic stayat-home health orders significantly
FfGSNRYy I LIS2 LI S QapleanOrk iR tzexplare lochl bper2spakes. JAlohdS

with the increased traffic, we observed numerous occurrences of trespass onto levees
seasonally closed to protect breeding Snowy Plovers. The rate of nest abandonment observed
at E14 (13%) was the highedbserved at any site in RU3 since SFBBO began monitoring in

2003. The nests that were abandoned were located 66.9+39.9 m from the levee, well within

the average distance at which Snowy Plovers in the San Francisco Bay were observed flushing
from nests vihen approached directly (164m) or tangentially (145.6m) (Trulio et al. 2012).

Although the impact of motorcycle riding near breeding Snowy Plovers and Least Terns at Eden
Landing is unknown, this type of activity would likely cause significant disturpbaagatively
affecting both species' recovery. Considering all available information, it seems apparent that
human disturbance played a larger role in Snowy Plover breeding outcomes than is typical in
the San Francisco Bay. This increase in both visitati locations with breeding Snowy

Plovers, and trespassing into sensitive areas, is likely to continue for as long as thel@OVID
pandemic forces stagt home health orders and restricts long distance travel. Increasing the
amount of signage in sensié areas, and potentially providing more detail to justify closure of
these areas, could result in increased compliance and reduce the impact of human disturbance
on breeding Least Terns and Snowy Plovers.

RECOMMENDATIONS
Management Recommendations

1. USRVS, CDFW, HARD, and EBRPD should continue to meet Snowy Plover habitat
requirements by providing dry ponds with nearby high salinity foraging habitat and
managing ponds in multiple areas around the South Bay for Snowy Plovers to reduce
impacts from predatbn, flooding, disturbance and/or disease.

2. Demolition and removal of nehistorical or norfunctional structures on the pond
should be prioritized. Those that are historical or functional should be treated with a
perching deterrent such as bird spikes.

3. USFV®, SFBBO, and the South Bay Salt Pond Restoration Project, should continue to
engage with landowners whose lands support breeding Snowy Plovers in the South Bay
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outside the Project footprint. These include MROSD and M&82at Crittenden

Marsh, ACFCD Rfatterson Pond, and HARD and EBRPD at Hayward Shoreline. In order
to reach RU3 goals, the aforementioned areas are critical to providing additional

habitat.

4. Rdocationof Northern Harriers and Peregrine Falcons identified as targeting breeding
Snowy Plowes, especially at Eden Landing, must be seriously considered to reduce high
rates of predation.

5. USFWS should continue to work with PG&E to remove predator nests from towers at
the Refuge and Eden Landing, and coordinate with EBRPD and HARD to do thée same
Hayward Shoreline. Special focus should be given to locations adjacent to or near
Snowy Plover breeding habitat.

6. The predator management and gull hazing programs should continue in 2021 in the
South Bay, with increased focus on removing mammals angeptag gulls from
roosting near plover breeding and foraging habitat.

7. At E16B, repair or replacement of the water control structure would allow for better
management of the pond, including the prevention of Snowy Plovers nest inundation in
low lying aeas that are prone to flooding. This action, along with adding interior
channels, should be implemented to increase the amount of foraging habitat in the
pond.

8. Addition of oyster shell or other materials such as gravel at RSF2 cell 3, R3;and R1
couldpartially mitigate against depredation related to potential hidénsity Snowy
Plover breeding following breaching of R4. Raising water levels and increasing water
connectivity between the borrow ditch and interior channels will create more foraging
habtat.

9. Since bulk oyster shells may be hard to come by, alternative habitat enhancement
materials, such as gravel and cobble, should be spread. Ideally, they would be spread in
areas that will not be flooded on a consistent basis.

10. Construction activitiesmm Snowy Plover nesting ponds should occur outside of the
breeding season whenever possible, per applicable Biological Opinions and associated
BMPs and minimization measures.

0 If construction activities occur on ponds where Snowy Plovers are nesting, or on
levees in between breeding and/or foraging ponds, there should be a trained
biologist onsite during working hours to minimize impacts to Snowy Plovers.

0 Actions should be taken to deter Snowy Plover nesting on ponds where heavy
equipment will be operatingFocusing the construction in a small footprint and
keeping human disturbance constant{5ays a week during daylight hours)
may reduce the number of Snowy Plovers attempting to nest in the vicinity of
construction.

0 If construction occurs adjacent twr within a Snowy Plover nesting area, then
weekly or greater communication will be necessary to ensure that all parties
understand their roles in regards to minimizing impacts to listed species.

11.Increase Snowy Plover outreach, which will become incrghsimportant as more
trails near Snowy Plover breeding habitat are opened to the public.
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When COVIR9 health orders allow, station trained docents at public areas
adjacent to nesting sites, to provide information on Snowy Plover conservation
and disturbace issues and viewing opportunities of nesting birds. This would
create public awareness and support for Snowy Plovers, thereby reducing the
human disturbance.

0 Interpretive panels should be placed on public trails at Crittendenskland
Hayward Shor@ie, and additional panels added Btlen Landingnd

Ravenswood to provide information on Snowy Plosenlogy and conservation.
Law enforcement patrols should be increased at Eden LarshddRavenswood

to reduce high rates of observed trespass.

Ox¢

Reseach Recommendations

Future research involving Snowy Plovers and their nesting areas within the ponds should
include projects that address the following topics:

1. Expanded color banding and/or gps tracking of chicks and adults to provide a more
reliable dataet on Snowy Plover survival rates and habitat use. This is vital information
needed to inform the recovery goal of 500 birds in Recovery Unit 3.

2. Changing Northern Harrier population size, territory size and habitat use and impacts on
nesting Snowy Ploveras tidal marsh nesting habitat increases for harriers.

3. Examine the recent expansion of coyote populations into Eden Landing and the Refuge,
identify impact to breeding Snowy Plovers

4. Impacts of corvids, raptors, and gulls on breeding Snowy Plovers.

a. Effiacy of avian predator management on Snowy Plover breeding success.
b. Relationship between number of predators observed and breeding success

5. Potential impacts to nesting Snowy Plovers of human disturbance from recreational trail
use.

6. ldentify benefits anathallenges of Snowy Plovers and Least Terns nesting in close
proximity within Recovery Unit 3 and how that relates to similanesting within other
RUs.

7. Longterm use of E14 largscale oyster shell enhancement by breeding and wintering
Snowy Plovers.

Monitoring Recommendations

1. The Recovery Unit 3 Snowy Plover monitoring program should continue. Monitoring
numbers of breeding birds and reproductive performance is important to track progress
towards recovery goals and the response of Snowy Ploverat@mgement actions,
including the effects of tidal marsh restoration.

2. Monthly surveys should include scouting areas that are not consistently used by
ONBSRAY3 {y2¢ge tft20SNESX AyOftdzRAY3a tIF G0SNE?2
Hayward, Crown Beach Alameda, and Bayfront habitat in Foster City and Redwood
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City. As the amount of managed pond habitat decreases, Snowy Plovers may use
historical or new areas for nesting within the South Bay.

3. Surveys in the North Bay should be conducted more frequenthetter document
Snowy Plover breeding effort.
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Figure3. Snowy Plover breeding habitat ibntezuma Wetlands, located in Solano CourihA
adjacent to Suisun Bay and the Sacramento/San Juaquin River Delta. Montezuma Wetlands is a
private wetland restoration site. Image usedurtesy of Vollmar Consulting
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Space District property (Crittenden Marsh), at the southern end of the South San Francisco Bay, California. See Hapatioh for
of Alviso within South San Francisco Bay.





















































































































