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1. INTRODUCTION

This study, Landbird and Shorebird Migration, Breeding, and Habitat Use, Section 10.16 of the
Revised Study Plan (RSP) approved by the Federal Energy Regulatory Commission (FERC) for
the Susitna-Watana Hydroelectric Project, FERC Project No. 14241, focuses on characterizing
baseline conditions (occurrence, distribution, abundance, and habitat use) for breeding landbirds
and shorebirds in the Project area. The migration component of this study was conducted as part
of the waterbird studies (see Study Completion Report Study 10.15, Waterbird Migration,
Breeding, and Habitat Use).

A summary of the development of this study, together with the Alaska Energy Authority’s
(AEA) implementation of it through the 2013 study season, appears in Part A, Section 1 of the
Initial Study Report (ISR) filed with FERC in June 2014. As required under FERC’s regulations
for the Integrated Licensing Process the ISR describes AEA’s “overall progress in implementing
the study plan and schedule and the data collected, including an explanation of any variance from
the study plan and schedule.” (18 CFR 5.15(c)(1)).

Since filing the ISR in June 2014, AEA has continued to implement the FERC-approved plan for
the Landbird and Shorebird Study. For example:

e The second season of field surveys for the study was conducted in May and June 2014.

e The cumulative, error-corrected field data for this study for the two study years (2013 and
2014) have been uploaded to the Project server at the Geographic Information Network
of Alaska (GINA).

e On October 21, 2014 AEA held an ISR meeting for the Landbird and Shorebird Study
along with meetings for each of the other Project wildlife studies.

In furtherance of the next round of ISR meetings and FERC’s Study Plan Determination (SPD)
expected in 2016, this report describes AEA’s overall progress in implementing the Landbird and
Shorebird Study during calendar year 2014. Rather than a comprehensive reporting of all field
work, data collection, and data analysis since the beginning of AEA’s study program, this report
is intended to supplement and update the information presented in Part A of the ISR for the
Landbird and Shorebird Study through the end of calendar year 2014. It describes the methods
and results of the 2014 effort, and includes a discussion of the results achieved.

The common names of bird species are capitalized throughout this report, in keeping with the
formal nomenclature recognized by the American Ornithologist’s Union in the Check-list of
North American Birds (AOU 1998, 2014).

2. STUDY OBJECTIVES

As established in the RSP (Section 10.16.1), the goal of this study is to collect baseline data on
the occurrence, distribution, abundance, and habitat use of breeding landbirds and shorebirds in
the Project area to enable assessments of the direct, indirect, and cumulative impacts on these
birds from construction and operation of the proposed Project. This study was designed to

Susitna-Watana Hydroelectric Project Alaska Energy Authority
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provide data on species of conservation concern, both landbirds and shorebirds, that are known
or expected to occur in the Project area (see AEA 2011), as well as numerous other species that
are protected under the federal Migratory Bird Treaty Act.

The study has four specific objectives:

e Collect data on the distribution and abundance of landbirds and shorebirds during the
summer breeding season.

o ldentify habitat associations for landbirds and shorebirds.

e Evaluate changes in distribution, abundance, and habitat use of landbirds and
shorebirds through comparison with historical data.

e Characterize the timing, volume, direction, and altitude of landbirds and shorebirds
migrating through the dam and camp facilities area (reported in Study Completion
Report Study 10.15, Waterbird Migration, Breeding, and Habitat Use).

3. STUDY AREA

As established in the RSP (Section 10.16.3), the study area for the ground-based point-count
surveys includes the areas of the proposed Watana Reservoir (at predicted maximum pool
elevation) and the Watana Dam and Watana Camp sites; three alternative Susitna-Watana
Transmission Line/Access corridors, and a 2-mile buffer surrounding each of those areas. The
Chulitna Corridor runs east-west north of the Susitna River connecting to the Alaska Intertie and
the Alaska Railroad at Chulitna Pass. Another east-west alternative, the Gold Creek Corridor,
runs south of the Susitna River to the Alaska Intertie and the Alaska Railroad at Gold Creek
station. A third alternative, the Denali Corridor, runs north-south and would connect the Project
dam site with the Denali Highway at one of two points and then would run west along the
existing Denali Highway to connect to the Alaska Intertie near Cantwell.

As explained in the ISR Overview Section 1.4, AEA decided to pursue the study of an additional
alternative north-south corridor alignment for transmission and access from the dam site to the
Denali Highway. Referred to as the “Denali East Corridor Option,” this corridor was added to
the study area for this study beginning in 2014. For this study, the study area addition also
included a 2-mile buffer surrounding the center lines of the new corridor (see ISR Study 10.16,
Part C, Section 7.1.2).

In addition, Section 1.4 of the ISR Overview noted that AEA was considering the possibility of
eliminating the Chulitna Corridor from further study. In September 2014, AEA filed with FERC
a formal proposal to implement this change. Thus, this report reflects a change in the study area
to no longer include the Chulitna Corridor. The study area is depicted in Figure 3-1.

As established in the RSP (Section 10.16.3), because lacustrine habitats were surveyed only
when they occurred near point-count plots, the transect surveys for landbirds and shorebirds in
lacustrine habitats were conducted in the same study area used for the point-count surveys, as
described above (Figure 3-2).

Susitna-Watana Hydroelectric Project Alaska Energy Authority
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As established in the RSP (Section 10.16.3), the study area for the transect surveys for landbirds
and shorebirds in riverine habitats encompasses the prominent rivers and streams in the area of
the proposed Watana Reservoir (at predicted high water) and in areas surrounding the site of the
proposed Watana Dam and Watana Camp plus a 2-mile buffer around those areas (Figure 3-2).

As established in the RSP (Section 10.16.3), the survey area for colonially nesting swallows
includes suitable riverine cliff and bluff nesting habitats within the area of the proposed Watana
Reservoir (at predicted maximum-pool elevation), the Watana Dam site and Watana Camp, and a
2-mile buffer surrounding those areas (see Figure 3-3 in ISR Study 10.16).

4, METHODS AND VARIANCES IN 2014

The landbird and shorebird study methods include the following components. References to
specific, relevant sections of the RSP and ISR are noted below:

e Conduct ground-based point-count surveys to collect field data on the occurrence,
distribution, and abundance of landbirds and shorebirds in the study area during the
summer breeding season. The second season of point-count surveys was conducted in
2014 and those survey results are presented in this report (see Section 5.1 below).

e Collect habitat-use data for landbirds and shorebirds during the point-count surveys to
inform the Evaluation of Wildlife Habitat Use (Study 10.19), which will be the first
step in quantifying habitat change (i.e., gain/loss and alteration) for landbirds and
shorebirds from the proposed Project. As was done in 2013, habitat-use data were
collected again during the second season of point-count surveys; preliminary habitat-
use analyses are presented in this report (see Sections 5.1.1.2 and 5.1.2.2 below).

e Conduct focused linear walking surveys in riverine and lacustrine habitats, targeting
species typical of fluvial, riparian, and lacustrine habitats, which often are under-
represented in standard point-count surveys. The second season of riverine- and
lacustrine-focused surveys was conducted in 2014 and the results of those surveys are
presented in this report (see Section 5.2 below).

e Conduct aerial surveys of colonially nesting swallows in riparian habitats within the
inundation zone of the proposed Watana Reservoir. Nesting swallow surveys were
not conducted in 2014 (see Section 4.3 below). The results of the swallow surveys
conducted in 2013 are presented in the ISR (Study 10.16, Part A, Section 5.3).

e Review the literature on the foraging habits and diets of piscivorous and partly
piscivorous landbird and shorebird species (e.g., Belted Kingfisher, American Dipper,
Spotted Sandpiper), which will be used to inform the Mercury Assessment and
Potential for Bioaccumulation Study (Study 5.7). This study task was completed in
2013 and is described in the ISR (Study 10.16, Part A, Section 4.6).

e Conduct visual migration-watch surveys and radar sampling in the immediate vicinity
of the dam, powerhouse, and camp facilities (reported in ISR Study 10.15, Waterbird
Migration, Breeding, and Habitat Use). This study task was completed in 2013 as part

Susitna-Watana Hydroelectric Project Alaska Energy Authority
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of the Waterbird Study (Study 10.15) and is reported in the ISR and Study
Completion Report for Study 10.15.

e Compare historical (Alaska Power Authority [APA] Susitna Hydroelectric Project)
data from the 1980s for landbirds and shorebirds with the current data from this
study, to evaluate any changes in distribution, abundance, and habitat use over the
intervening 30 years. Many species of migratory birds have suffered population
declines in recent decades, so these comparisons may also provide information on the
population status of those species in the Project area. This study task will be
completed and the results presented in the Updated Study Report (USR), as is
explained in the variance for this task in the ISR (Study 10.16, Part A, Section 4.5.1).

4.1. Point-count Surveys
4.1.1. Plot-allocation Procedure

The study team determined locations for the point-count plots surveyed in the study area in 2014
following the procedures described in the RSP (Section 10.16.4.1.1) and modified in the ISR
(Study 10.16, Part A, Sections 4.1.1 and 4.1.1.1, and Part B); variances to the plot-allocation
methods implemented in 2014 are described below in Section 4.1.1.1. Complete details on the
plot-allocation methods are described in the ISR (Study 10.16, Part A, Sections 4.1.1 and 4.1.1.1,
and Part B). The steps in that process that are specific to the plot-allocation procedure in 2014
are described below.

As in 2013, the locations of point-count plots in 2014 were determined using a two-stage,
stratified systematic/random sampling design in which vegetation type was used as one of two
primary sampling strata. The vegetation mapping prepared for the APA Project (Kreig and
Associates 1987), which was determined to be reasonably accurate at the Level-I11 categories of
Viereck et al. (1992) (see ISR Study 11.5), was used as the primary source for mapped
vegetation types in the study area. Because the Kreig and Associates (1987) mapping does not
cover all portions of the study area (the northern and western portions of the Denali Corridor in
particular are not covered), it was supplemented with new vegetation mapping for the Project
completed for ISR Study 11.5 in 2014. However, the addition of the Denali Corridor East Option
to Project plans resulted in a new section of the study area that was not covered by either the
APA Project vegetation mapping or the vegetation mapping prepared for the current Project. To
provide vegetation map data for this new area, recently completed and coarse-scale vegetation
mapping available through the Alaska Natural Heritage Program (AKNHP; Boggs et al. 2013)
was determined to be the best available data layer to use as the vegetation sampling strata for the
Denali Corridor East Option. Before using in the allocation of point-count plot locations, both
the APA Project and AKNHP vegetation types were cross-walked to Level-I11 vegetation classes
of Viereck et al. (1992) so as to match the Level-1ll vegetation mapping prepared for the current
Project (see ISR Study 11.5).

In 2014, the sampling frame used for the allocation of point-count plots included all state,
federal, and native corporation lands (i.e., Cook Inlet Region Working Group [CIRWG] lands)
within the 2-mile buffer study area described above in Section 3, Study Area. To avoid the
allocation of point-count plots on or within 0.5-mile of private lands or Alaska Railroad

Susitna-Watana Hydroelectric Project Alaska Energy Authority
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Corporation lands, researchers used a 0.5-mile buffer surrounding all known private land parcels
and all Alaska Railroad Corporation lands. The most up to date land status layer for the Project
that was available as of early May 2014 (SuWa Ownership—20130910 HDR) was used to
identify private land parcels and Alaska Railroad Corporation lands within the landbird-
shorebird study area.

The remaining steps in the plot-allocation process used in 2014 to determine the locations of
sampling grids and point-count plots in the study area are as described in the ISR (Study 10.16,
Part A, Section 4.1.1, and Part B). As in 2013, a total of 100 point-count grids and 1,500 point-
count plots were allocated in the study area in 2014.

4.1.1.1. Variances

Three variances from the plot-allocation procedure described in the RSP (Section 10.16.4.1.1)
and modified in the ISR (Study 10.16, Part A, Sections 4.1.1 and 4.1.1.1, and Part B) were
implemented in 2014.

In 2013 no point-count plots were allocated in the Denali Corridor East Option portion of the
study area because that corridor option was added to the Project after the 2013 field surveys were
completed. In contrast, in 2014 the sampling frame used in the point-count plot-allocation
procedure specifically included those portions of the study area encompassing the Denali
Corridor East Option. As noted above in Section 4.1.1, additional vegetation mapping data
(which were not available in May 2013) were used as sampling strata in the plot-allocation
procedure in 2014 so that point-count plots could be allocated in the northern and western
portions of the Denali Corridor and in the Denali Corridor East Option. This variance, which was
also described as a proposed study plan modification (ISR Part C Section 7.1.2), was necessary
to update the study area based on Project changes and allow the allocation of point-count plots in
portions of the study area that were not sampled in 2013.

Second, as described above in Section 3, the Chulitna Corridor was eliminated from further
consideration in 2014. Accordingly, and in contrast to 2013 during which point-count plots were
surveyed in the Chulitna Corridor, in 2014 the study team did not include the Chulitna Corridor
portions of the study area described in the RSP in the point-count plot-allocation sampling frame.
This variance, which was also described as a proposed study plan modification (ISR Part C
Section 7.1.2), was necessary to update the study area based on Project changes.

Third, in 2014 a more conservative approach to avoid sampling on private lands and Alaska
Railroad Corporation lands was implemented (a 0.5-mile buffer surrounding all known private
land parcels and all Alaska Railroad Corporation lands was used to avoid the allocation of point-
count plots on those lands). No buffer around those lands was used in the plot allocation in 2013.
This variance was necessary to ensure that field crews would not conduct surveys or
inadvertently stray onto private lands or Alaska Railroad Corporation lands during the field
work.

Susitna-Watana Hydroelectric Project Alaska Energy Authority
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4.1.2. Field Surveys

In 2014, the study team implemented the field survey methods for the point-count surveys as
described in the RSP (Section 10.16.4.1.2) and the ISR (Study 10.16, Part A, Section 4.1.2) with
no variances. The field methods are described in detail in the ISR (Study 10.16, Part A, Section
4.1.2). Specific elements of the field methods that were unique to the survey work in 2014 are
described below.

A staff of 8 biologists conducted the field surveys in 2014, working in 4 separate crews of 2
biologists each. This is as opposed to 8-10 biologists working in 4-5 field crews in 2013. Also in
2014, a minimum of 3 days of training in horizontal distance estimation and refresher training in
bird identification (by sight, song, and call) for all observers was conducted either immediately
prior to the field surveys (in Anchorage) or during the field surveys, as a new observer worked
alongside a trained observer before being allowed to record point-count observations. This is as
opposed to the minimum of 2 days of field training used in 2013.

In 2014, field surveys began on May 20 and continued through June 18, for a total of 30 survey
days. During this period, only one survey day was lost to inclement weather (snow and rain). The
2013 survey period was similar and ran from May 23 to June 20, for a total of 28 survey days. In
2014, biologists attempted to vary the geographic locations, general habitat types, and average
elevation of the plots surveyed on a daily basis. However, because lingering snowpack in the
study area in 2014 limited access and delayed the arrival of breeding birds in alpine and some
subalpine habitats, the field surveys necessarily were focused in lower elevation areas during
approximately the first week of the sampling period.

In 2014, point-count survey data were recorded electronically in the field using a customized
avian point-count app created by ABR staff to run on Android tablet computers. Exactly the
same field data elements were recorded as in 2013, but the electronic data entry in the field in
2014 eliminated the need for post-field data entry and helped streamline the data QA/QC
process. The remaining elements of the field survey methods used during the point-count surveys
in 2014 are as described in the ISR (Study 10.16, Part A, Section 4.1.2).

As in 2013, the landbird and shorebird study team also provided data on incidental sightings of
other birds, mammals, and frogs to the researchers conducting other wildlife studies for the
Project in 2014.

41.2.1. Variances

No variances from the field methods for the point-count surveys described in the RSP (Section
10.16.4.1.2) occurred in 2014.

4.1.3. Data Analysis
41.3.1. Occurrence, Abundance, and Habitat Use

In 2014, the study team implemented the data analysis methods described in the RSP (Section
10.16.4.1.3) and the ISR (Study 10.16, Part A, Section 4.1.3.1) with no variances. As in 2013,
the point-count survey data (uncorrected for detectability; see ISR Study 10.16, Part A, Section
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4.1.3.2) were summarized to assess the observed occurrence, abundance, and habitat use of
landbird and shorebird species within the study area. The data analysis methods used for the
2014 survey data are described in detail in the ISR (Study 10.16, Part A, Section 4.1.3.1).

4.1.3.2. Distance Analysis and Density Calculations

Distance analyses and calculations of estimated densities for landbirds and shorebirds were not
conducted using the 2014 survey data. Preliminary densities were calculated in 2013 and the
results indicated that the volume of data collected in the first study year was adequate to
calculate densities for the common species; densities were calculated for 38 of 53 (72%) of the
landbird species recorded during the point-count surveys in 2013, but observations of the
naturally uncommon shorebird species were too few to calculate densities (ISR Study 10.16, Part
A, Section 5.1.1.3). For the USR, the full data set for all study years will be combined and both
removal and distance analyses, as described in the RSP (Section 10.16.4.1.3), will be used to
improve the density estimates for landbirds and shorebirds. At that point, the Study Plan
objective of providing density estimates for use in the assessment of impacts from the proposed
Project will have been achieved.

4.1.3.3. Variances

No variances from the methods used for the analysis of the point-count data described in the RSP
(Section 10.16.4.1.3) and the ISR (Study 10.16, Part A, Section 4.1.3) occurred in 2014.

4.2. Riverine- and Lacustrine-focused Surveys

In 2014, the study team implemented the methods for the riverine-focused surveys as described
in the RSP (Section 10.16.4.2) and the ISR (Study 10.16, Part A, Section 4.2); three variances to
the field methods were implemented in 2014 (see Section 4.2.1 below). Details on the methods
used for the riverine-focused transect surveys are described in the ISR (Study 10.16, Part A,
Section 4.2) and in Section 4.2.1 below. Specific elements of the field methods that were unique
to the survey work in 2014 are described below.

In contrast to the 2013 surveys, which could not be conducted throughout the entire study area
(see ISR Study 10.16, Part A, Section 4.2.1), in 2014 riverine transect surveys were conducted in
all portions of the riverine-focused survey study area except for small parcels of private land
(Figure 3-2); this included sampling on CIRWG lands in the area of the Watana Reservoir and
Watana Dam site.

In 2014, only walking transect surveys were conducted in riverine habitats. This is opposed to
2013 during which point-count surveys were also conducted systematically along the riverine
transects. Point-count surveys along riverine transects were not conducted in 2014 because it was
found in 2013, as described below on Section 4.2.1, that stream noise inhibited bird detections.

In 2014, the riverine-focused surveys were conducted between May 28 and June 17 after the high
water from spring flooding had subsided. This is in contrast to 2013, a year of late winter break-
up when the riverine-focused surveys were substantially delayed because of shorefast ice and
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high-water conditions, and occurred primarily between June 15 and June 19 (a pilot survey to
test the methodology was conducted on 25 May 2013).

On the riverine-focused surveys in 2014, the riverine corridors surveyed generally were the
larger, named tributary streams to the Susitna River and the Susitna River itself. The riverine
survey transects were located using ArcGIS 10.2 along stream corridors in the area of the Watana
Reservoir, Watana Dam site, and a 2 mi buffer surrounding those areas (Figure 3-2). Researchers
selected 13 riverine survey transects in areas where foot travel was known (from the 2013 survey
work) to be reliably safe. The riverine survey transects facilitated sampling all safely accessible
portions of riverine habitat within the riverine-focused survey study area.

In 2014, two observers conducted each riverine-focused survey. One observer recorded all birds
(primarily shorebirds and waterbirds) using stream waters and adjacent, open, littoral habitats,
while the second observer recorded all birds (primarily landbirds) using vegetated riparian and
upland habitats occurring adjacent to the sampled stream. For the survey of stream waters and
adjacent littoral habitats, which was the primary focus of the riverine-focused surveys (see ISR
Study 10.16, Part A, Section 4.2), line-transect distance-sampling techniques were employed
(Buckland et al. 2001; 2004). For each bird or group of birds observed, the approximate distance
and angle (0° to 180°) to the bird(s) from either side of the transect line (the stream shoreline)
was recorded, along with the habitat being used at the time of observation. Transect lines were
determined in the field by each observer for each riverine transect and were defined as straight
lines running along the stream shoreline from the observer to a clearly visible landmark (e.g.,
large boulder, cut bank, or downed log) in the distance. When stream courses changed direction,
a new landmark was chosen and the transect line was shifted accordingly, so that the transect
lines were an aggregation of straight line segments paralleling stream shorelines. The distance
and angle data recorded during these surveys will be used to facilitate distance analyses and
possible density calculations, which will be conducted for and reported in the USR. For this
report, the data are presented as total numbers of each species observed per linear km of stream
length surveyed (uncorrected for detectability).

In the survey of vegetated riparian and upland habitats adjacent to each sampled stream, the
second observer recorded all birds detected and the habitat being used at the time of observation,
when known. Because line-transect distance-sampling methods can only be used reliably for
birds that are observed visually in open habitats, those methods were not used in the vegetated
habitats surveyed adjacent to stream waters. The data recorded in those riparian and upland
habitats are reported as total numbers of each species observed per linear km of stream length
surveyed (uncorrected for detectability).

Global Positioning System (GPS) track logs for each riverine-focused survey were used to
determine the lengths of stream segments surveyed, and in the case of islands surveyed in the
Susitna River, the lengths of the island shorelines surveyed. The remaining elements of the
riverine-focused survey methods used in 2014 are as described in the ISR (Study 10.16, Part A,
Section 4.2, and Part C, Section 7.1.2).

In 2014, the lacustrine-focused transect surveys were conducted as described in the RSP (Section
10.16.4.2) and the ISR (Study 10.16, Part A, Section 4.2) with no variances. Details on the
methods used for the lacustrine-focused transect surveys are described in the ISR (Study 10.16,
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Part A, Section 4.2). The portions of those field methods that were specific to 2014 are described
below.

In contrast to the 2013 surveys, which could not be conducted throughout the entire study area
(see ISR Study 10.16, Part A, Section 4.2.1), in 2014 lacustrine transect surveys were conducted
in all portions of the lacustrine-focused survey study area except for small parcels of private land
(Figure 3-2). Specifically, lands unsampled in 2013 (the northern and western portions of the
Denali Corridor West Option, the Denali Corridor East Option, and CIRWG lands in the area of
the Watana Reservoir, Watana Dam site, and in the Gold Creek Corridor) were sampled in 2014.

In 2014, the lacustrine-focused surveys were conducted between May 20 and June 18, which is
the same period during which point-count surveys were conducted, as described above in Section
4.1.2, Field Surveys. In this report, the data from the lacustrine-focused surveys are presented as
the total numbers of birds recorded during the survey effort and then the proportions of those
observations are presented for each of the habitats the birds were observed in.

4.2.1. Variances
As described below, three variances to the riverine-focused surveys were implemented in 2014.

The first variance implemented in 2014 was originally described as a proposed modification to
the Study Plan in the ISR (Study 10.16, Part C, Section 7.1.2). In the RSP (Section 10.16.4.2),
the field methods indicate that point counts and walking transect surveys would be conducted
during the riverine-focused surveys, and during the field work in 2013 both survey efforts were
performed. The detections of breeding songbird species vocalizing in vegetated riparian habitats
during the point-count surveys, however, were hindered in many cases because of river noise.
Moving the point-count locations away from stream banks was only effective in some cases in
reducing river noise. In situations with narrow riparian corridors, moving the point-count
locations was not possible without the observers moving out of riparian habitats, which would
have defeated the purpose of the survey. Because of these limitations and because the primary
targets of the riverine-focused surveys are those landbird and shorebird species that use fluvial
and riverine habitats and are typically under-sampled in standard point-counts (e.g., Belted
Kingfisher, American Dipper, Semipalmated Plover, Solitary Sandpiper, Spotted Sandpiper,
Wandering Tattler), not breeding songbirds in vegetated riparian habitats (RSP Section
10.16.4.2), the point-count component of the riverine-focused surveys was eliminated in 2014.
The 2013 data from the walking transect surveys in riverine habitats were compared to the point-
count data, and it was clear that the same sets of riparian songbird species were recorded in both
survey efforts, so there will be no loss of information on species occurrence in riparian habitats
by this elimination of the point-count survey component. As a result of this variance, the lengths
of the stream segments on the walking transect surveys will be increased by eliminating the time
spent conducting point counts. This greater survey coverage will result in more accurate linear
density estimates for birds using riverine habitats, and hence, will improve achievement of the
study objectives.

The second variance to the riverine-focused surveys implemented in 2014 also was originally
described as a proposed modification to the Study Plan in the ISR (Study 10.16, Part C, Section
7.1.2). In the RSP (Section 10.16.4.2), the metric described to represent bird abundance for the
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riverine-focused surveys was birds per unit time spent during the survey. This was changed in
2014, partly in response to informal comments made by the USFWS on the draft version of the
ISR for Study 10.16. In this report, the metric used to represent bird abundance for the riverine-
focused surveys is linear densities (birds per km of stream length). This change was made so that
reviewers will be able to evaluate the total number of birds recorded as opposed to a relative
measure of abundance such as birds per unit time; hence, the revised metric better serves to
achieve the study objectives. Additionally, representing the riverine-focused survey data as linear
densities will allow for a rough calculation of the number of riverine-adapted birds that could be
affected by the proposed Project.

The third variance implemented in 2014 involves the addition of line-transect distance-sampling
methods (Buckland et al. 2001; 2004) to the riverine-focused surveys. In contrast to an
uncorrected count of the numbers of birds recorded along the riverine-focused survey transects,
as described in the RSP (Section 10.16.4.2) and in the ISR (Study 10.16, Part A, Section 4.2, and
Part C, Section 7.1.2), in 2014 the study team added line-transect distance-sampling methods to
the riverine-focused surveys to facilitate the possible correction of the field data for detectability
and the calculation of densities. These methods (described above in Section 4.2) involved
recording of distances and angles to each bird or group of birds observed in stream waters and
adjacent littoral habitats. This variance will allow for improvement in the quality of the study
results because the field data from 2014 can be analyzed with distance-sampling methods to
correct for detection probability, and may allow for the estimation of a corrected number of birds
that could be affected by the inundation of riverine habitats from the proposed Project. Line-
transect distance-sampling methods were not possible in the vegetated riparian and upland
habitats sampled adjacent to the streams because of restrictions in visibility, so the numbers of
birds recorded in those habitats will remain uncorrected for detection probability. This variance
will not affect analyses involving the combined data from both study years or any comparisons
in results between study years. For those analyses, the study team will use uncorrected, linear
densities (see Section 4.2 above), which can be calculated from the field data for both study
years.

4.3. Survey of Colonially Nesting Swallows

No field surveys were conducted for colonially nesting swallows in 2014. The study team
determined (see Section 7.1.3 below) that the survey data collected in 2013 are adequate to meet
the study objectives, and a second year of swallow surveys was not necessary.

4.4. Migration Survey

No additional field surveys for the migration survey task were conducted in 2014. This study
component was conducted in 2013 as part of the Waterbird Study (Study 10.15) and is reported
in the ISR and Study Completion Report for Study 10.15.

4.5. Comparison with Historical Data

The methods described in the RSP (Section 10.16.4.5) and modified in the ISR (Study 10.16,
Part A, Section 4.5) for comparing current and historical (1980s APA Project) data on landbirds
and shorebirds will be implemented during preparation of the USR, as is explained in the
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variance for this task in the ISR (Study 10.16, Part A, Section 4.5.1); this change is also listed as
a proposed modification in ISR Study 10.16, Part C, Section 7.1.2.

4.6. Mercury Assessment Support

This literature review portion of this task was completed in 2013 and is described in the ISR
(Study 10.16, Part A, Section 4.6).

S. RESULTS

The cumulative, error-corrected field data collected for this study in both 2013 and 2014 are
available at:

http://qgis.suhydro.org/SIR/10-Wildlife/10.16-Breeding Land and Shore birds/

See Table 5.1-1 for details.

The results of each of the 2014 breeding landbird and shorebird survey efforts (point-counts,
riverine-focused, and lacustrine-focused surveys) are presented separately below. The focus of
the results is on the observations of landbirds and shorebirds, although observations of other bird
species groups (especially waterbirds) are reported for the riverine- and lacustrine-focused
surveys because those surveys were designed specifically to assess the use of those habitats by
species that are typically under-sampled in point-count surveys. Observations of waterbirds and
raptors that were made in 2014 during the landbird and shorebird surveys are reported in the
Study Completion Report for waterbirds and the 2014 Study Implementation Report for raptors
(Studies 10.15 and 10.14, respectively). A complete list of the 103 bird species recorded during
all three survey tasks for the landbird and shorebird study in 2014 is presented in Appendix A;
the species list is organized phylogenetically (AOU 2014) and includes common and scientific
names, breeding status, and relative abundance information for each species.

This report summarizes the work conducted in 2014, including the landbird and shorebird
species observed, an initial assessment of their relative abundance, and a preliminary analysis of
habitat associations. Final habitat-association information for landbirds and shorebirds will be
prepared for the USR using the final habitats mapped for the study area in the VVegetation and
Wildlife Habitat Mapping Study in the Upper and Middle Susitna Basin (Study 11.5).

5.1. Point-count Surveys

In 2014, the study team conducted 1,207 point-count surveys along 100 transects in the study
area (Figure 3-1) between May 20 and June 18, 2014. Point-count plots were spread throughout
the study area as much as possible (see Section 4.1.1 above). Across all species groups
(landbirds, shorebirds, waterfowl, and raptors), 14,101 individual birds of at least 103 different
species were recorded during the point-count surveys, including 60 landbird, 14 shorebird, 27
waterbird, and 2 raptor species. Averages of 7.0 £ 2.7 (mean + SD) species and 11.7 £ 5.0
individual birds were recorded across all point-count plots. No birds were detected on 2 plots
(0.002 percent of all plots surveyed).
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Because the wildlife habitat map for the study area is not yet complete, a preliminary assessment
of habitat use by breeding birds was conducted for this report. For this analysis, the Alaska
Vegetation Classification (AVC) Level-111 vegetation types (Viereck et al. 1992) recorded at
each point-count plot in the field were used as the primary habitats (focal habitats) sampled at
each point-count location. Twenty-two focal habitat types were sampled at the 1,207 point-count
plots surveyed in 2014 (Table 5.1-2).

5.1.1. Landbirds
5.1.1.1. Abundance

During the point-count surveys in 2014, researchers recorded 57 landbird species (Table 5.1-3)
and calculated averages of 6.7 £ 2.6 (mean + SD) landbird species and 10.8 * 4.7 individual
landbirds per plot. Most of the birds observed were assumed to be nesting in the study area,
based on observations of nests or repeated observations of display activities, territorial behavior
(e.g., singing), or alarm and mobbing reactions typical of nesting birds.

Using the raw point-count data (uncorrected for detectability), the most frequently observed
landbird species (each accounting for 5 percent or more of the total landbird point-count
observations) were Fox Sparrow, Common Redpoll, White-crowned Sparrow, Savannah
Sparrow, Wilson’s Warbler, Ruby-crowned Kinglet, and Yellow-rumped Warbler; combined,
these species accounted for 59 percent of the total landbird observations (Table 5.1-3). Seven
landbird species (Dark-eyed Junco, Varied Thrush, Gray-cheeked Thrush, American Robin,
American Tree Sparrow, Blackpoll Warbler, and Northern Waterthrush) each accounted for 2.3
to 4.6 percent of the total landbird point-count observations; combined, these species accounted
for 26 percent of all landbird observations. Another 21 species (each accounting for 0.1 to 1.9
percent of the total landbird point-count observations) when combined accounted for 15 percent
of all landbird observations. Lastly, 21 species each accounted for less than 0.1 percent of the
total landbird point-count observations); combined, those 21 species accounted for less than 1
percent of all landbird observations.

5.1.1.2. Habitat Associations

Landbirds were observed in each of the 22 habitat types sampled in the study area in 2014,
including forests and woodlands; scrub (tall, low, and dwarf types); herbaceous meadows;
riverine habitats; and partially vegetated and barren areas at higher elevations (Appendices B and
C). Landbird abundance was highest in Needleleaf Woodlands in which a total average
occurrence of 8.9 landbirds (of all species) per point count was recorded (n = 284 plots;
Appendix C). Open Needleleaf Forest, Open Tall Shrub, Closed Tall Shrub, and Closed Low
Shrub also had relatively high landbird abundance, with total average occurrence values for
landbirds of all species of 8.7, 8.2, and 8.0 (n = 299, 50, and 50 plots), respectively. Landbird
species richness was highest in Open Needleleaf Forest and Open Low Shrub, in which 35 and
32 landbird species were observed, respectively (Appendix C). Landbird abundance was lowest
in Dry Graminoid Meadow and Lacustrine Waters where total average occurrence values for all
landbird species were 2.0 and 0.0 (n = 1 plot for both habitat types), respectively. Landbird
species richness also was lowest in Dry Graminoid Meadow and Lacustrine Waters (0.0 and 2.0
landbird species recorded, respectively). Of the individual species, Savannah Sparrows were
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observed in the greatest number of habitat types (n = 18; Appendices B and C). Other common
species of landbirds occurred in 14-17 different habitat types, whereas the species observed least
frequently occurred in only 1-3 habitats each.

5.1.2. Shorebirds
5.1.2.1. Abundance

The study team recorded 14 shorebird species in the study area in 2014 (Table 5.1-4) and
calculated an average of 0.4 + 0.6 (mean £ SD) shorebird species and 0.5 £ 1.1 individual
shorebirds per plot during the point-count surveys. Most shorebirds were assumed to be nesting
in the area, based on observations of nests or repeated observations of aerial display activities
and territorial behavior, or alarm and mobbing reactions typical of nesting birds. A few
exceptions included observations of migratory Pectoral Sandpipers and Long-billed Dowitchers.

Based on the raw point-count data (uncorrected for detectability), Wilson’s Snipe was the most
common shorebird species in the study area, accounting for 60 percent of all shorebird
observations (Table 5.1-4). Nine shorebird species (Lesser Yellowlegs, American Golden-
Plover, Least Sandpiper, Red-necked Phalarope, Whimbrel, Spotted Sandpiper, Semipalmated
Plover, Solitary Sandpiper, and Long-billed Dowitcher) were much less common, accounting for
1-10 percent of all shorebird point-count observations in the study area. Four other species
(Greater Yellowlegs, Wandering Tattler, Surfbird, Pectoral Sandpiper) were rarely enco