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1. INTRODUCTION

This study,Surveysof Eagles and Other Raptors, Section 10.14 of the Revised Study Plgn (RSP
AEA 2012 approved by the Federal Energy Regulatory Commission (FERC) for the Susitna
Watana Hydroelectric Project, FERC Project No. 14241, focuseBaracterimg the population

size, productivity, nesting phenology, habitat,ss® migratory movements of raptor species in
the study area.

A summary of the development of this study, t
implementation bit through the 2013 study season, appears in Part A, Section 1 of Initial Study
Report10.14 (ISR) filed with FERC in June 201ABR 2014). As required unde
regul ations for the Integrated Licenmograsg Pr oc:
in implementing the study plan and schedule and the data collected, including an explanation of
any variance from the study plan and schedul e

Since filing the ISR in June 2014, AEA has continued to implement the fpRfvel plan for
Surveys of Eagles and Other Raptors. For example:

1 Occupancy and productivity surveys for nesting rapteese conductedo characterize

nestsand nesting success.

Thegeospatially referenced relational datakfaseaptor nests was updated.

Delineation of agle nesting habitat wasontinued using data frorfield surveysand

remote sensing

1 On October 21, 2014AEA held an ISR meeting for th8urveys of Eagles and Other
Raptors along with netings for each of the other wildlife studies

Infurtherance of the next r todyRahDeefminatiShRSPD)e e t i
expected in 2016, this report desciSuneysst AEA
Eagles and Other Raptors during calendar year Rdther than a compremgve reporting of all
field work, data collection, and data anal ysi
report is intended to supplement and update the information pedsenPart A of the ISR for

Surveys of Eagles and Other Raptweith data collectedhroughthe end of calendar year 2014.

describes the methods and results of the 2014 effort and includes a discussion of the results
obtained to date

T
T

n g
0s

2. STUDY OBJECTIVES

The goal of the Surveys of Eagles and Other Raptors is to charadtexizmpulation size,
productivity, nesting phenology, habitat ys@d migratory movements of raptor species in the
study area. These data will inform the prediction and quantification of impacts that may result from
the proposed Project, and will provieormation required for a possible application(s) for federal
eagle take (lethal or disturbance take, see below) and/or eagle nest take permits.

English and scientific names of raptors that are likely to occur in the Project area are Tisiglé in
2-1; bird names are capitalized throughout this report, in keeping with the standard practice of the
American Ornithologists6é Union (AOU 1998).

Susitnal Watana Hydroelectric Project Alaska Energy Authority
FERC Project No. 14241 Page 1 November 2015
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Six objectives were identified for study in RSP Section 10.14.2:

1)

2)

3)

4)

Enumerate and identify the locations and statusapfor nests and territories that could be
affected by Project construction and operations. Four specific tasks are associated with this
objective:

a) Review and synthesize existing nest data for eagles and other régotsy and assess
the status of praously recorded nest locations of various species, including geographic
coordinates, annual nest activity, descriptions of nest site characteristics, and general
descriptions of cliff habitat in the proximity of each site.

b) Conduct field surveys to locatnd characterize nestisocate and map Bald Eagle and
Golden Eagle nests in the Project study area, identifying all active and inactive nests and
alternative nest sites. Locate and map active and inactive nests of othemttediff-
nesting raptor spees (as welasCommon Ravena species whose nests often are used by
raptorg in the Project study area.

c) Create a geospatial database of all nests and territdies database will be used to
calculate intemnest distances, estimate local average teyrgae, and, with overlays of
Project footprint and habitats, determine the number of nests and territories potentially
affected by the Project.

d) Calculate local average territory size for Bald Eagles and Golden Eé&gidmates of
average territory sizggnd mean intenest distance) are required for the applications for
federal eagle nest take permits.

Estimate Project effects on the productivity of raptors. This objective includes four tasks:

a) Review existing productivity data.

b) Determine the average arahge of productivity of nests of each species (e.g., Bald Eagle,
Golden Eagle, other raptors).

c) Consider impacts on productivity at the local and larger population level using current and
historical data.

d) Establish the framework for comparisons of-paed postconstruction productivity to
evaluate whether realized take is consistent with the permitted take, and to ensure that the
level of take is compatible with the preservation of eagle populations.

Estimate effects on nesting and foraging habitats bpetging suitable habitat features in a

geospatial database (this work will be conducted in the Evaluation of Wildlife Habitat Use;

Study10.19),These characterizations will be used to determine:

a) The percentage of local habitat lost.

b) Numbers of breedinggirs and productivity affected by development.

c) Whether or not a partial loss of a territory may functionally result in abandonment of the
entire territory.

d) Whether or not habitats adjacent to the Project area may be available for use by displaced
nesting lirds.

Conduct field surveys and literature reviews to identify, map, and characterize the insdbitat

patterns at fall and winter communal roost sites and foraging sites of Bald and Golden eagles

and other raptor species. Describe seasonal habitat ukkglhipg areas or conditions that

may result in impacts on raptors.

5) Assess the extent to which planned overhead transmission lines may pose a collision risk to

migrating or nesting raptors and identify migratory corridors (including altitudes of raptor
movements) in the Project transmission line corridors.

Susitnal Watana Hydroelectric Project Alaska Energy Authority
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STUDY IMPLEMENTATION REPORT SURVEYS OF EAGLES AND OTHER RAPTORS (STuDY 10.14)

6) Provide information on the distribution, abundance, food habits, and diet of piscivorous (fish
eating) raptors; feather samples for characterization of mercury levels; and information on the
effects of nethylmercury on piscivorous raptors, for use in the Mercury Assessment and
Potential for Bioaccumulation study (s8widy5.7).

3. STUDY AREA

As established by RSP Section 103]l4he study area for nesting raptors was subdivided using
two different criteria, depending on the species of interest and Project component. For Golden
Eagles, 10 mi (16 km) is the radmlrveydistance typically recommended by tHeS. Fish and
Wildlife Service USFW9 (Pagel et al. 2010; M. de Zeeuw and J. Muir, USFWS, pers. comm.,
April 11, 2012) to determine mean ineestdistancedi.e., representation of territory size) in
areas that contain suitable nesting habktat.Bald and Golden eagles amither raptor species, a

radial distance ofiZ mi around the@roposedeservoir inundation zone, proposed facilities, and
centerlines of the potential access road and transmission line corridors was considered to be
sufficient (M. de Zeeuw and J. Muir, B®/S, pers. comm., April 11, 2012).

As described in the ISR Overview (Section lwh)en the ISR wasdled in June 2014AEA
explained that it had decided to pursue the study of an additional alternativiesaotthcorridor
alignment for transmission andaess from the dam site to the Denali HighwRsferred to as the
ADenal i East theserareasdvere addegtd studyrareds, as appropriate, beginning in
2014. In addition, Section 1.4 of the ISR Overview noted that AEA was considering thalppssi

of eliminatingthe Chulitna Corridor from further study. September 2014, AEA fitewith FERC

a formal proposal to implement this change. Thus, this report reflects a change in study areas, as
appropriateto no longer include the Chulitna Corrid@hesechangsto thevariousstudy area

affected the Eagle and Other Raptor Study as described below.

The study area for nesting raptors inclsidd) a 3mi radius for both eagles and other raptors
around proposed facility areas and the centerlingbeopotential access road and transmission
line corridors; (2) a 3ni radius around the reservoir inundation zone for Bald Eagles and other
raptor species; and (3) a-bll radius around the reservoir inundation zone for Golden Eagles
(though all nests dfliff-nesting raptors were searched for and recomldtiat areaFigure 31).

For the purposes of this report, the entire region encompassed bynhea8us around the
corridors and reservoir inundation zone, in addition to thenil8xpansion for Galen Eagless
defined as th&olden Eagle study arewhereasthe region encompassed only within thenB
radiusof the corridors and reservoir inunaet zone is defined as thaptor study area (Figure 3

1). TheExpanded Golden Eagle survey area is ploation of the 16mi radius around the reservoir
that was not already included within ther8 radius of the other survey areas.

For comparison of survey results over such an expansive and varied landscape, the study area for
nesting raptors was subdividiento six surveyareas Denali Westsurvey ared1,013 km? [391

mi?]), Denali Eassurvey areg256 kmz2 [99 mi?]), Gold Creekurvey ared680 km?2 [263 mi?]),

Dam and Camp Facilities Arsarvey are&39 km? [14 mi?]), Reservosurvey are883 km? [341

mi?]), and theExpanded Golden Eagle survey area (1,921 km2 [741 mi?]) for a total of 4,792 km?2
[1,850 mi?] (Figure 3L). In 2014 the Denali EasCorridor was added, the Den@orridor was re

named Denali WesCorridor and the ChulitnaCorridor was remoed (see AppengiA for the

Susitnal Watana Hydroelectric Project Alaska Energy Authority
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2012 and 2013 study area$he Reservoir survey argesdefined bya 3-mi radius around the
reservoir inundation zone (93 km2 [36 mi2]) and EBenali West, Denali East, and Gold Creek
survey areas were defined by an8radiusaround thethree access road and transmission line
corridors. No radial buffer was applied around the Dam and Camp Facilities survey area.

The raptor study area differed slightly from the 2012 and 2013 raptor study areas due to changes
in the routing ofaccess road and transmission line corridor alternatives between the two years, as
well as to facilitate implementation of USFWS recommendations for nesting surveys (see Shook
et al.20133. The width of proposed corridors for roads and transmission linege@duced from

~0.71 2.0 mi wide in 2012 to ~0i3..0 mi wide in 2013. Additionally, the proposed maximpmol

elevation of the reservoir was reduced from 2,200 ft in 2012 to 2,050 ft in 2013. Because of these
changes in Project design, anf radial distane was applied to the wider 2012
corridors/inundation area and ar8 radial distance was applied to the narrower 2013 and 2014
corridors/inundation area to ensure that the study areas covered the required radial distance and
were similar among years.

All Bald and Golden eagle habitat within the relevant survey area boundasearveyed. For
Bald Eagles, surveys cowatthe area within a hathile of the centers of all drainages with
suitable timber and within a hathile of all shorelines of lakes wissimilar characteristics in the
reservoir inundation zone and wherever these habite¢se crosed by potential road and
transmission line corridors. Information on other large-tresting birdsvasalso collected during
those surveys. Survey routes ftiffenesting raptorsvereflown in a cliff-to-cliff survey pattern,
focusing on cliffs suitable for Golden Eagle nests.

The survey methodology obt&dinformation for an area larger than the 1980s survey coverage,
gatheed information on key species in a more wadlfined study impact area, and provdde
information needed for eagle permitting and to develop avoidance areas and mitigation protocols
to reduce the potential disturbance of nesting raptors from Project costrarat operations.

The study area for migration route surveyas limited to specific locations along planned
transmission line routes that may pose risks to migrating birds (e.qg., ridgelines). These study areas
weredeterminedrom reviewof USFWSdocumats (e.g., Pagel et al. 201@dwerebased on

review of existing raptor migration data, topographical and wind current information, and other
relevant factors.

4. METHODS AND VARIANCES IN 2014
The methods employed for Sungeyf Eagles and Other Raptars 2014 were implemented as

describedn RSP Section 10.14.4vith the exception ofariances described below 8ectiors
4.12.

4.1. Nesting-season Surveys

4.1.1. Territory Occupancy and Productivity Surveys

Territory occupancy angbroductivity surveys were conducted B014 following the procedures
described in the RSP (Section 10.1443 incorporatinghe variances describead the ISR Part

Susitnal Watana Hydroelectric Project Alaska Energy Authority
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A, Section 41.3(ABR 2014a)andthe Study Pla modificationsproposedn ISR, Part C, Section
7.1.2 (ABR 2014h) Inventory andmonitoring methods for nest occupancy and productivity
surveys followed established aerial and grebaded protocols for eagle nest surveys (USFWS
2007, Pagel et al. 2010), using helicopters and trained observers. Nests-oestiffg raptors
(including Golden Eagle, Peregrine Falcon, Gyrfalcon, and possibly Bald Eagle) amne st
raptors (including Bald Eagle, Great Horned Owl, Northern GoshawkTRibed Hawk, Osprey,
and possibly Golden Eagle) were inventoried and monitored, as were Comnemriats.

Surveys for early and latgesting raptors were conducted during two main time periods
(occupancy and productivity) 2014 for a total of four surveys. Nest occupancy surveys for early
nesting species (primarily Golden Eagle, Gyrfalcon, andri@omRaven) were conducted during
May 71 14. Nest occupancy surveys for latesting species (primarily Bald Eagle, Peregrine
Falcon), and resident species nesting in woodlands (e.g-taled Hawk, Northern Goshawk,
Great Horned Owl, and Great Gray Owine conducted during Ma&0i 22.

Nest productivity surveywere conducteduring July13i 15 for earlynesting raptorandduring
July 21i 22 for late-nesting raptor$o monitor nesting activity and to search for additional nests.
These dates were selectedbstcapture the intended range of nest phenaol@gcause of the
wide range of breeding dates for all raptors considered in the stgdynid-February for resident
owls through September for dispersal of Bald Eagles from nesting areas), thes spavexeda
broad timing window.

Remaining elements of theerritory occupancy andproductivity surveys wereconductedas
described in ISR.0.14,Part A Section 4.1.XABR 2014a) Briefly:

1 A small, pistorengine helicopter (Robinson-#&4) with two observersvas used to fly
aerial surveys using slow (~140 mph) approaches and passes within +200 ft from
cliffs and trees to search for nests.

1 Data recorded included GPS location, occupancy status, nest description, habitat
description, species, count of birdge class, and behavior.

1 Historical locations of Bald and Golden eagle nests identified during Alaska Power
Authority (APA) studies in the 1980s (Kessel et al. 1982) were revisited even if they were
outside the raptor study area.

1 All Bald and Golden eagl habitat within the respective survey area boundaries was

surveyed.

Nest status was defined as occupigtbccupied, or unknown.

Nests that were classified as occupied or unknown during occupancy surveys were

revisited during productivity surveys to ewate the final status of the nests (e.g.,

successful, unsuccessful) and to record the number and age of young, if present.

1 The fiProjectarea mean inter-nest distanae was calculatedfor occupied nestgor

centroids) as described in the Eagle Conservaitan Guidanc@USFWS 2038). Onehalf

of the mean intenest distanchas been suggested asoarsandication ofmean territory

size (USFWS 2013)

Nest condition was classified as good, fair, poor, remnant, or unknown

A geospatiallyreferenced relatioma@atabase was developed to incorporate historical and

current data, includinghest and roost locations for each species; occupancy, activity, and

= =4

= =

Susitnal Watana Hydroelectric Project Alaska Energy Authority
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productivity data; nest type and characteristics; vegetation stand characteristics; and
photographs.

4.1.1.1. Woodland Raptor Surveys

Woodland raptor surveys were not conducted in 2014.

4.1.2.  Nest Sightability Assessment

Nest sightability assessment surveys were not conducted in 2014.
4.1.3. Variances

In 2013, the study team implemented a varigisR 10.14,Part A Section 4.1.3jhatexpaned

the survey areaescribed in RSP Section 10.14@ include small extensionthat had been
surveyedn 2012 (Shook et al. 2013a). This variance was continued in 2014. Resurveying these
extensionsn 2013 and 2014 providethree years otomparative datan those areasThese
extensions will aid in accomplishing the study objectivesttairing multi-year data on species
occupancy and productivity for annual comparisons.

4.2. Foraging and Roost Surveys

Foraging and roost surveys were not conduct&2D14.

4.3. Migration Surveys

Migration surveys were not conducted in 2014.

4.4, Mercury Assessment

Mercury assessment was not conduébedhis studyin 2014.RSP Sections 10.14.1 and 10.14.4.1
provide objectives and methods for the study team to review exlg@nature review on the food
habits and diets of piscivorous raptors askground for the Mercury Assessment and Potential
for Bioaccumulation Study (Study 5.7and tocollect feather samples for characterization of
mercury levelsandprovide informabn on the effects of methylmercury on piscivorous raptors.
The literature review was completed in 2048 reported in ISR0.14,Part A Section 4.4ABR
2014a).After further consideration of all mercury studies for the proposed Project, AEA has
removedthese objectives anthethodsrelated tomercury analysi®f piscivorous raptoréRSP
Sectiors 10.14.1 and 0.14.4.1) from this studyand consolidated this work und8&tudy 5.7,
Mercury Assessment and Potential for Bioaccumulaasoutlined in ISR10.14,Part G Section
7.1.2 (ABR 2014h) Please sed¢he Study Implementation Report f@tudy 5.7 for more
information

4.5. Delineation of Eagle Nesting Habitat

The Delineation of Eagle Nesting Habitat was continued in 2014 following the procedures
describedn the RSP (Section 10.14.4) and in the ISR Part A Section 4.5 (ABR 2Btdianinary
maps of nesting habitat for both species of eagles were generated imr20PD13using a

Susitnal Watana Hydroelectric Project Alaska Energy Authority
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combination of field observations, aerial photography, and GIS analysiswthaded a digital
elevation model (DEM) and data on vegetative biopasisdicated by the Normalized Difference
Vegetation IndexXNDVI) (Shook et al2013a ABR 2014). Additional mapping and a more
thorough evaluation of cliff habitats were complete@014 Methods were @idescribed in ISR
Part A Section 4.1.JABR 2014a) these methods are outlined briefly as follows

1 Field-delineated notes on paper maps were digitized using a GIS.

1 An experienced raptor biologist ranked areas containing suitifftfewith a qualitative
score from 6A6 (high quality) to 6Cd6 (Il ow

1 The study team analyzed rematensing imagery to map potential Golden Eagle-cliff
nesting habitat using DEM (slope and elevation) and NDVI raster data at the locations of
all Gdden Eagle nests found during surveys 2@ 4 to define nesting habitat.

1 The study team mapped preferred nesting habitat for Bald Eagles using GIS by applying a
107 m buffer and, for a second lesmservative estimate, a 800 m buffer around all lakes
and perennial streams with adjacent large trees.

45.1. Variances

No variances from themethods described fdelineation of eagle nesting habitat in thedy Plan
wereimplemented in 2014

5. RESULTS

To protect sensitive resources, the location coordinates of raptor nests found during tialistudy
not beprovided.Other data developed in support of the Eagle and Other Raptor Study are available
for download in the following files at http://gis.suhydro.org/SIR/31Wildlife/10.14-
Raptors_Eagles/

See Table 51 for details.

5.1. Nesting-season Surveys

Weather stations used in previous years (Cantwell 4E and Chulitna River; B8 2ontained
discontinuous data in 2014 and could not be used for comparisons. Temperature data collected at
the dam site in 2013 and 2014 provides some insight into local conditions. Monthly temperature
averages for April and May 2014 were9B.1 degees Fahrenheit warmer than 20dBich was

a colder than average spriBR 2014a; Table 5.11). Whereas ranthly temperature averages

for June, July, and August 2014 wereilD.1 degreeBahrenheit cooler than in 20IBhe 2014
temperatures at throposed Watan2am site appeared to haveennearnormal when compared

to the Cantwell 3¢/r mean(40 mi from the dam sitePrecipitation data was not available in 2014.

5.1.1.  Territory Occupancy and Productivity Surveys
5.1.1.1. Golden Eagle

In 2014, the study teanpocated37 Golden Eagle nest structurgls/ percent of all nests located)
within the Golden Eagle study area thgre occupiedy Golden Eaglesluring at least one

Susitnal Watana Hydroelectric Project Alaska Energy Authority
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survey,and the occupancy statusasfother9 (4 percent)nests was classified as unknogirable
5.1-2, Figure5.1-1). In addition, threeGolden Eagle nests were occupied by other raptor species
(one byGyrfalcors, one byMerlins, andone byCommon Raves). Although ae neststructure
occupied by a Golden Eagkeas440m (1,444ft) outside the Golden Eagle study atbésterritory
wasconsideredo fall within the study area&verall, thenestsexamined in 2014epresente@7
occupied territories and 6 territories of unknownoccumncy, averaging 0.0082 0.0095
territoriegkm? (0.02111 0.0246 territoriesmi2;, Table5.1-2). Breeding pairs were observed2t

(59 percent) of the occupied Golden Eagle territgreeraging.0049 breeding pairs/km? (0.0126
breeding pairs/mi2)The mean intenest distance of th&7 occupied territories was.7 km (3.6

mi; using & nests andhe centroid ofwo occupied nests within a territory), while the mean inter
nest distance for breeding pairs v@agkm (6.0 mi). Only four of the 37 occupied territoriesl{l
percent) weresucssfuli n rearing at | east one ,poducingat o
total offour young, for a mean brood size@f.1 young/occupied territoryl(Oyoung/successful
territory; Table5.1-2). Observeralso confirmedccupancy awvto successfuhests outside of the
study areaeach with one young by the end of survéggpendk B).

51.1.1.1. Nest Structures

Within the 2014 Golden Eagle study area18 Golden Eagle nest structutesve been located
one of whichhas sinceollapsed for a total of 217 s@ing nest structures at the end of the 2014
nesting seasoft able 5.13). Based on finding whole nests that had fresh nesting materials (from
the current year), Golden Eagldisl notlikely constructanynew nests in 2014.

Nest structure density in the 2DXGolden Eaglestudy areawas 0.0478 nests/km? (0.1239
nests/mi2) In 204, nest densities were relatively low in the Dam and Camp Facilities survey area
(0.0258 nests/km? [0.0668 nests/miZReservoir survey areal.0294 nests/km? [0.0762
nests/mi?), ard theDenali Eassurvey area(.0273 nests/km2 [0.0708 nests/miRigures 5.411

5.1-4). Much (~6070 percent) of th&xpanded Golden Eagle survey area is flat tundra, which
decreases the overall density of nests over the entire area. Not surprisindén Gagles built
nests almost exclusively in the mountainous regions oEdpanded Golden Eagle survey area
(Figure 5.1-2). Nest densities were moderate in the Gold Cré&e@474 nests/km? [0.1227
nests/mi?] andExpanded Golden Eagle survey aa@@0411 nests/knfd.1065nests/mi?], while
highestin the DenaliWestsurvey areaq.0691 nests/knf0.1790 nests/mi¥] Nests in the Gold
Creek and Reservoir survey areas were located primarily in the canyons of Susitna River tributaries
and on higher difs in the western portion of the Gold Creek survey area (Figure? ard 5.1

3). In the DenaliVest and Easturvey ares Golden Eagle nests were primarily located along the
periphery of the survey argavhere mountainous terrain is more commeigyre 5.1-4).

Golden Eagle nests were found on cliffs at elevations betwée?00 fed and 5,180feet
throughout theGolden Eagle study ardar all years none were found in trees. A total b47
Golden Eagle nest$8 percent) were in good or fair condiio24 (11 percent) were in poor
condition, and45 (21 percent) were remnant nest@ble5.1-3). ThreeGolden Eagle nests were
found below the maximuspool elevation of the proposed reservoir (2,0504t)le5.1-4); oneof
those nests waalsooccupied in2012 and 2013The other two nestisave been unoccupiday
Golden Eagleandwere remnant nests by 2014.
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Another 47 nest structures have been located outside of the 2014 Golden Eagle stidigsarea.
nests were within the 2013 ChulitG@arridorsurvey ara or were found incidentallyOnly 7 were
visited at least once during 2014 surveys (Appeix

5.1.1.2. Bald Eagle

Breedingseason surveys identifiddl occupied Bald Eagle neg#7 percent of all nests located)
within the 2014 raptor study ar€Bable5.1-2). However, one additional nest structure was located
only 185 m(~600 ft)outside of the study area, so this territory was considered in the study area.
This resulted in15 occupied territorieswith an average 00.0057 territories/km? (0.0149
territories/ni?) within the study are@reeding pairs were found i1 (73 percent) of the occupied
territorieswith an average d.0042 breeding pairs/km? (0.0126 breeding pairs/mi# project

area mean intemest distance of the 15 occupied territories 8@8km (5.4 mi), while the mean
inter-nest distance for breeding pairs w&s2km (7.6 mi). Bald Eagles irseven(47 percent) of
the occupied territories were successful i n
age. Those territories producthyoung for a mean brood size @67young/occupied territory
(1.4young/successful territory).

51.1.2.1. Nest Structures

Within the 2014 raptor study ared Bald Eagle nest structuregere recordedwo of whichhave
sincecollapsedone duringspringbreakupn 2014 and one during summer 201at)a total 0of29
standing nest structures at the end of the 2ditdeys(Table5.1-3). Bald Eaglegid not appear
to build anynew nestwithin the raptor study area 2014 Another41Bald Eagle nests have been
idenified outside of th014raptor study area. At leatsireeof those have collapsgdne in 2013
and two in 2014and one nest was newly built in tAgpanded Golden Eagle survey area in 2014
Twenty-oneof those41 nestswere not surveyed iR014because theajority were located in the
ChulitnaCorridor portion of the study argsotheir status wasinknown.

Nest structure density in the 2014 raptor study are®wWAa45 nests/km? (0.0297 nests/niifgsts
were most common along the Susitna Reved its tributariesTable5.1-3, Figures 5.411 5.1-4).
Nest densities were highest in tReservoirsurvey areg0.0215 nests/km? [0.0557 nests/mi?])
moderate in the Gold Creek survey af@®#084 nests/km? [0.0216 nests/mitpw in the Denali
Westsuvey areg0.0049 nests/km? [0.0128 nests/mighd there were noestsin the Dam and
Camp Facilities and Denali East survey arédl but oneBald Eagle nest in the Gold Creek survey
areawere located along the Susitna River. In the Resersaiveyarea 10 nests(53 percent
including the nest that collapsed in summer 200vre located along major tributaries of the
Susitna River (Watana, Jay, and Kosina creeks and the Oshetna Riveryindwere located
on the Susitna RivelF{gure5.1-2). Onlyfive nests were found in the Den&lliestsurvey area
four on Deadman Creek amtheon the Nenana RiveF{gure5.1-4).

All of the Bald Eagle nests were located in treesraadt(90 percent) othosefound in the raptor
study aredhat werestill standing at the end of 20iv¥ere in good or fair conditiortwo were in
poor condition, and only one was a remnant neale5.1-3). In the Reservoir survey aresgven
nests in good conditigrone nest in poor condition and one nest that collapsed below the
maximumpool elevation of the proposed reserveik,of which were occupied in 2012013 or
2014(Table5.1-4).
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Outside the 2014 raptor study areadl Bald Eagle nest structureshave beenlocated
opportunistically (Appendices B and ,Ghree of which have since collapséinly 20 of those
nests outside the study area were visited at least once @dldgurveys. Of th&0 nests,11
were occupied, representidg occupied territoriesTwo of the 10 known occupied territories
were succesful and producetivo nestlings.

5.1.1.3.  Other Raptors

In 2014 five occupied Gyrfalcon territories were identified in the Golden Eagle study area (Table

5.1-5; Figures 5.451 5.1-8), none werebelow the maximunpool elevation of the proposed

reservoir (Table 5-8). One pair used a nest originally constructed by Golden Eagiepairs

used Common Raven nesésmd two pairs used natural rock/dirt ledgelsreeof theterritories

contained breeding pairspe of which wasuccessfuvi t h t wo youn deddin@75 per
age) Four of thenests were in good conditi@nd onglin aCommon Raven nest structurgxs

in poor condition(Table 5.16).

During the surveysin 2014 11 occupiedand 1 unknown occupanderegrine Falcon territories
were identified in th&olden Eagle study arg@doccupiederritories in the Reservoir survey area
and 4 occupiedterritorieswith 1 unknown occupancy territoiy the Gold Creek survey area
(Figures 5.15i 5.1-8). Breedingpairs ofPeregrine Falcawere found inseven of theccupied
territories 64 percent;Table 5.1-5); however,we observedno pairs which successfully read
young(t o O75 per ceaortoanyfge Tdrricodeg wenegocated exclusively along
the Susitna River and in canyons of Susitna Rinkeutaries Table5.1-5, Figures 5.46 and 5.1

7). In the Reservoir survey ardan occupiednests(five occupied territoriesyvere below the
maximumpool elevation of the proposed reservoir in 2®1.3 or 2014(Table5.1-4).

In 2014 only 12 nest stuctures were occupied by Common Rasagithin theGolden Eagle study
area representind.2 occupied territoriesTable5.1-5, Figure5.1-5). Breeding pairs were found
at 8 of the occupied nests. Becauseens fledged before the productivity surveys begamas
not possible toaccuratelyevaluate nest success or productivity foatthpecies. Throughout
surveys in 20122014 48 raven nest structures have been identified inGbklen Eagle study
area(Table 5.16, Figures 5.451 5.1-8); four nests havaince collapsedor a current total ofi4
nestytwo collapsed prior to 2013 studies and two collapsed prior to 2014 studllessts were
located on cliffgnone in trees)Most (/7 percentyaven nests were in good or fair conditithmee
(sevenpercent) were in poor condition, aiséven(16 percent) vereremnant nest(Table5.1-6).
Raven nest structures were located primarily on the Susitna River and its tributaries. In the
Reservoirsurvey area23 nests 10 occupied ineither 2012,2013 or 2014 were below the
maximumpool elevation(2,050 ft) of the proposed reservaat the end of 2014Table 5.1-4).
Another6 nests, representirtgvo additional territoles have been locatesutside the study area
(Appendices B and C).

In 2014 one of the four Northern Goshawk re¢all in good conditionyvas occupied but the
territorial par did not appear to be breedi(ifables 5.1-5 and 5.16). Surveysin 2012identified
one successful Rewdiled Hawk paiwithin the study aredutnone wee located in 2014Shook

et al.20133. Two cliff-nesting Merlinnests anderritories wereidentified with breeding pairs
during surveys in2014 (Table 5.15). Nests of this species are difficult to locate and their
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occupancy is difficult to assess fraan aircraft hence extra effort was not expended to locate
Merlin nests.

Thirty nests constructed by unidentified raptors have been located within the Golden Eagle study
area. Two collapsed prior to 2014 studies, for a total of 28 current Oesf hese nests was
occupied by a Common Raven and thnese unknownoccu@ncyin 2014 (Table5.1-5). Most

of theunidentified raptor nests were in poor or remnant condifiable5.1-6).

5.2. Delineation of Eagle Nesting Habitat

During survey flights in 201,22013, and 2014 observers identified and delineatéds areas
containing cliffs suitable for Golden Eagle nesting within the Golden Esgty aregFigures
5.1-2 5.1-4). CIliff area counts by quality were as follows:

1 high quality (Aranked) 161areaq?21 percent)
1 medium quality (Branked) 270areaq36 percent)and
1 low quality (Granked) 324 areaq43 percent)

Areas containing cliffs suitable for Golden Eagle nesting were concentrated in mountains and
along steep riparian slopes, but small cliff eaps were also found throughout the study area. No
spatial patterns were evident in the distribution of cliffs of different quality.

Remotesensing analyses identified potential habitat in wiSidlpercent of Golden Eagle nests

were located 2013 (Figures 5.12i 5.1-4). Delineation of potential and preferred Bald Eagle
nesting habitat was conducted in 2013 (ABR 2)1Bald Eagle nesting habitat occurred primarily
along the Susitna River and its tributaries (Figures23Hrough5.1-4). Most lakes with forested
shorelines suitable for nesting were located near Stephan Lake and the lower Fog Lakes. Only
threeBald Eagle nests in the raptor study area were found outside of the preferred habitat that was
delineatedOne of those nests wésund in a tundra community with sparse small spruce trees
approximately 350 n¢1,148 ft)from a small streamear Clarence Lakenothemwasfound in

riparian habitalong Deadman Creekithin 150 m (~500 ft) of waterwith two alternate nests

within the preferred habitat, and the final negas found in a very small, isolated patch of
cottonwood trees in tundra habitat along upper Deadman Creek.

6. DISCUSSION

Surveysoutlinedin the RSP which were completed in 2014 incilidecupancy and productivity
surveys for Golden and Bald eagles and other raptaus/eys not completed include woodland
raptor surveysnestsightability surveys, and migration survepdl. 2014field work for this study
was completd by late July Data collection in this study as adequate to meethe first study
objective(identifying location and status of raptor nests and territoriggla collection was also
adequate to meet parf®d and fbd of the second lgective (estimatingProject effects on
productivity), but partsico andido need to be completed after the final year of surveys and the
design of theProject is finalized The thirdobjective (estimating effects on nesting and foraging
habitats)cannot becompleteduntil afterthe wildlife habitat magor Study11.5 Vegetationand
Wildlife Habitat Mapping in the Middle and Upper Susitna River Basapeencompleed The
fourth objective ¢haracterizing use patterns of roosting eagles) ewaspletedin 2013 and
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reported irthe2014 ISR (ABR 2014). The fifth dbjective (assessg collision risk of transmission
lines on raptorsyvill be completedafterthe Project design $peciallyheight) of said structures
has beeretermined Additionaly, dataon migrating raptors to beollected inthe nextyear of
studywill bolster the relatively small sample size obtained in 28l@ying more robusanalysis
and discussiofor that objectiveThe sixth djective (collectingeather samples frofish-eating
raptors for characterization of mercury leveig)s transferred t8tudy 5.7

Studies that are interrelat¢8tudy 11.5Vegetation and Wildlife Habitat Mapping Study in the
Upper and Middle Susitna BasandStudy 10.19Evaluationof Wildlife Habitat Usé are not yet
complete. ThéJpdated Study ReportUSR) for eaglesand other raptorso be completedfter the
nextyear of studywill include more detailed delineation of raptor nesting and foraging habitat.
When completed, informatioproduced byStudy 9.5,Fish Distribution and Abundance in the
Upper Susitna Riveftudy 9.6, Fish Distribution and Abundance in the Middle and Lower Susitna
River, andStudy 9.7 Salmon Escapememtill be included in theommunakoosting and staging
section of thaJSRfor this study

6.1. Territory Occupancy and Productivity Surveys

All surveys vere successfullicompletedas planned 2014 Occupancy surveywere conducted
in May and productivity studies were conducted in Jadyoss th2014Golden Eagleand raptor
study area

Temperatures at th@antwell4E and Chulitna River weathstations in 2013 were cooler than
average in the spring and warmer than average in the suABRr2014). Weather data at these
stations verenot availablan 2014 howevertemperatures at ti@oposed Watandam site were
warmer in the spring and cool@ the summethan in2013andweresimilar to 30year means for
the Cantwell 4E station

Unfortunately, APA Projectstudy reports from the 1980s did not include vaelfined study area
boundaries (i.e., area surveyest) directomparisons of territorgnd breeding densities of raptors
cannot be madeetween that study and this oAelditionally,less survey effort was expended

the 1980APA Projectstudiesthanfor the current studyfurther limiting comparisons of nesting

data. However, it is appant thatthe Project studies iB012 2014 located many moreests of
eaglesand other raptors thald the previous studies, including breeding Peregrine Faladnsh

were not previously recorded in this aréhis study obtained information for an ataeger than

the area surveyed for the APA Project in the 1980s (Kessel et al. 1982). Furthermore, this study
gathered specific information on key species in a-defined area to provide information needed

for eagle permitting and to develop avoidanagaafmitigation protocols to reduce the potential
disturbance of nesting raptors from Project construction and operations. The Bald Eagle nesting
survey also included nests upstream of the current studyvenézn werediscovered during the

1980s survey, for comparative purposes to evaluate trends in raptor populations and habitat use.

6.1.1.1. Golden Eagle

The density of occupied Golden Eagle territories in 2014 was similar to 2012 and 2013. The 2014
density of breeding pairs was similar to 2012, however it wds @9cent higher than 2013
(Appendix D). This suggests that while the occupancy of territories may be relatively stable, the
rate at which they breed is highly variable. Although the breeding rate (proportion of occupied
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territories that bred) was similap 2012 and substantially higher (340 percent) than ,20&3
success rate (proportion of breeding pairs that were successful) in 2014 was moderately lower than
in 2012 and 2013 (61 and 55 percent respectively). Hence, in 2013 very few pairs attempted to
breed, but the ones that did were relatively successful at raising young, whereas in 2014 more pairs
attempted to breed, but very few were successful. Regardless, in all years, very few young were
produced. The number of young per occupied territory anslitgesf young had high variability

among years, with 2012 being the most productive.

In all three years, densities of breeding Golden Eagles were lower than a nearby study in Denali
National Park and Preserve (DNPP; 120 km [75 mi] northwest of this atady during the same
years and possibly under similar weather and prey conditions. In DNPP in 2014, the density of
occupied territories (0.0444 territories/km? [0.115 territories/mi?]) was 82 percent higher and the
density of breeding pairs (0.0133 paire? [0.0345 pairs/mi?]) was 64 percent higher (C.
Mcintyre, National Park ServiceNPS, personal communication) than the Golden Eagle study
area. From 1988997 the average breeding pair density in DNPP (0.0185 pairs/km2 [0.0479
pairs/mi?]) was 82 percehigher than the Golden Eagle study area in 2014 (McIntyre and Adams
1999). However, the lower density of breeding eagles in the Golden Eagle study area may be
skewed for two reason®©NPP usessomewhathigher intensity surveygoften landing for
observatns, for exampleand the Golden Eagle study area includes large areas which are not
suitable nesting habitat. Even though the rate of occupancy and breeding paird 202@18as
substantially higher in DNPP than this study, Golden Eagles in DNPP hado$time worst years

of productivity compared to the previous ~3 decades. In 2013, DNPP produced only 1.0 young
from 46 occupied territories and 12 young from 80 territories in 2014 (C. Mcintyre, NPS, personal
communication). Snowshoe hare numbers werdothiest ever recorded in DNPP between 2012
and 2014, and were likely similarly low in the Golden Eagle study area. Overall population
productivity of Golden Eagles in DNPP has been significantly correlated with hare and ptarmigan
abundance during lorgrm monitoring studies (Mcintyre 2002, Mcintyre and Adams 1999).
Therefore, the 2012014 study years likely represent the Golden Eagle population only during
periods of low prey abundance.

Additionally, the threeyear average density of breeding pairs fog studywas 73 percent lower

than at Eva Creek in 2011 (87 mi north of this study area; 0.0127 breeding pairs/kmz[0.0329 mi?])
however those werdower intensity surveys (Shook et al. 20).3~urthermore, a 2010 Borough

of Land Management (BLM) studylang the Dalton Highway Corridor reported an average
occupied territory density (0.0100 occupied territories/km? [0.259 occupied territories/mi?]; BLM,
unpublished data from the Central Yukon Field Office) 21 percent higher than they¢laree
average inhte Golden Eagle study area. In contrast, the average density of occupied territories for
this studywas 2,295 percent higher than what the BLM recorded when they conducted surveys in
north-central Alaska in 2007 (0.0003 territories/km? [0.0009 mi?]; BLMpuwblished data). The

2007 BLM inventory area included large expanses without Golden Eagle nesting habitat and both
BLM surveys wereconducted atower intensitythan in this studyTherefore, the BLM data
represent a minimum number of occupied territoregber than an estimate of total occupied
territories. However, thidifferencehighlights the extreme variability that occurs in Golden Eagle
breeding densigs, even within interior Alaska.

A number of characteristics of breeding raptors, espectalgen Eagles, complicate assessment
of the total number of occupied territories in an area. Territories may not be occupied in a given
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year. Weather, prey abundance (noted above), and winter mortality of adults can influence the
number of nesting adultsaeh year (Kochert et al. 2002). For example, during six consecutive
survey years in DNPP, only 43 of 74 (58 percent) Golden Eagle territories have been occupied
every year (Mclntyre 1995).

Due to the dynamic nature of territory occuparntys reasonabléo assume thahe maximum
number of Golden Eagle territoriestive studyareawill continue to fluctuate widelgmongyears

Like many other raptors, Golden Eagles normally construct alternate, or supernumerary, nests
(Kochert et al. 2002). The numberalternate nests per territory has ranged from 1 to 14 but

3 nests are more typical in a territory (Kochert et al. 2002). Alternate nests often occur in closely
spaced clusters, but also can be separated by several kilometers (>5.0 km [>3.1 mijaMcGa
1968). Territorial eagles also may improve more than one alternate nest in a breeding season,
further complicating an estimate of territorial pairs in an area (Kochert et al. 2002). Based on a
positive relationship between the number of nesting Gdi@dgites and the population of snowshoe
hares in Denali National Park and Preserve (Mcintyre and Adams ¥ea%yre 2003, more
territories may be identified in the study area if surveys are conducted when prey densities are
higher tharthey were2012 2014

Only 2.1 percent of the Golden Eagle study area is withirptiposedeservoir inundation zone.
Correspondingly, a relatively low proportion of Golden Eagle neki# gercent), occupied
territories @.7 percent), and breeding pais@percent) werdelow themaximum pooklevation
of the proposedeservoirin 2014

6.1.1.2. Bald Eagle

The density of occupied territories and breeding pairs was similar froni 202(AppendixD).

The success rate in 2014 was also similar to 2012, but 65 percent higherltBaméd@he number

of young peroccupied territorywas the highest out of all three years of the study (Appdddix
Possible explanations for @hannual difference in productivity may include weather, prey
abundance, and/or other environmental factotefBer 2000)Unfortunately, there are no known
diet studies for Bald Eagles in this part of the state, so it is difficult to surmise a nutritional link.
Also, there are no nearby populations of Bald Eagldswhichto comparehe productivity data.
However, sibstantial annual variability in productivity has occurred elsewhere in Alaska (e.g.,
Zwiefelhofer 2007)0 the amount of variability found in the study area from PRQ24 is not
unexpected

Only 4 percent of the raptor study area within the reservoir inundation zonédHowever,a
relatively highproportionof Bald Eagle nest&0 percen}, occupied territories (3Bercenf, and
breeding pairs (3percent were below thenaximum pooklevation of the proposaéservoirin
2014

6.1.1.3.  Other Nesting Raptors

Nesting Peregrine Falcons were not recorded dwgumgeys conducted in the 1970s and 1980s
(White 1974, LGL 1984), a period when the population was low or only beginning to recover from
physiological impacts of the pesticide, DDT (Ambrose et aB81®Enderson et al. 1995).
Furthermorepefore the impacts of DDTGade (1960) noted that there werrdy a few interior
Alaska regions with very little use by breeding Peregfiaécons(i.e., Copper, Susitna, and
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Kuskokwim drainages)even thouglsuitabk habitatwas presentHence, the presence of this
species in 2012014 may represent recovery of the breeding population and/or an expansion of
their prepesticide range, similar to what has been recorded elsewhearteiior Alaska (e.g.,
Ritchie and Sbok 2011).

All Peregrine Falcons nested on cliffs along or in close proximity to the Susitna River. This
dendritic pattern of nesting is consisteiith most nesting records of Peregrine Falcons in interior
Alaska (Cade 1960)hey occupied the sanmmber of territories in 2014 as they did in 2013
However in 2014 no nests were successful (Appendix3@yenoccupiedterritories(64 percent

of occupied territoriespccupied in 2014had the nest and majority of the territdsglow the
maximum pooklevation of the proposegservoir.

Common Ravens were found distributed widely actbssstudy area, but primarily along the
Susitna RiverA high proportiorof nest structures (gercentwerefound in the Reservoir survey
area. Ravens appear to prefe cliffs along the Susitna River and there is an abundance of cliff
habitatwithin the proposed reservoin 2014, five occupied territories (4$2rcenbf all occupied
territories)had the nest and majority of the territdyglow themaximum poolelevation of the
proposed reservoir.

Only three to five Gyrfalcon nests/year were occupiedring 20122014 and evidence of
historical Gyrfalcon use (e.g., distinctive guasavered nest ledges) was limited at other cliffs,
suggesting the possible rarity bid species in the study arddne occupancy oByrfalconnests

is difficult to determine because they either nest on ledges with dirt scrapegilarlyusenests

of other species (e.g., Golden Eagles @dhmonRavens; Swem et al. 19940, unlike othr
stick-nesting raptors, one cannot use newly constructed, refurb@haecorated nests as clues to
occupancy status. Additionalltheir breeding and survivaan beied closely to their preyBooms

et. al 2008. Thereforeijt is suspected that annual variation will continue to be considerable in the
study area for years to contetudies of Gyrfalcons elsewhere in the Alaska Range have noted
relatively high densities (Swem et al. 1998t substantial annual variability the occupancy

and success is normal for Gyrfalcons (White and Cade 1971)

The low number of nests of other raptéwand in this studydisallows most discussion dheir
occupancy and productivity in the study area. For example, onlynesteng pair oRed-tailed
Hawks wasfoundduring2012 2014and onlythreenestingpairs ofMerlins wereconfirmed(one

in 2012and two in 2014)Considering the intensive survey protocols, it may be that other nesting
raptorsare not common in the region or are curreatjower numbers because of environmental
factors such as prey abundance.

6.2. Delineation of Eagle Nesting Habitat

Areas containing cliffs suitable for Golden Eagle nesting withirGblelen Eagle study aréave
been thoroughly delineated using both fi@dd remote sensing techniquds. 2013, slope,
elevation, and NDVI values at nest sites were used to idgutigntial nesting habitat at 5 m
resolution. This potential nesting habituseful for planning and conducting field surveys. The
field delineged areas represent coarse mappings of grtutited areas where suitable cliff
nesting habitat is present. When used in concert with the resangeng analysis, one can identify
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the habitat that is suitable f@olden Eagle nestingt a finer scale tharan be achieved with just
field delineation alon@-igures 5.12 through5.1-4).

The buffer distance for thpreferredBald Eagle nestingabitatwas calculated by measuring the
distance from water at which 95 percent of all nests were fiond 2012 2013 (ABR 2014).
This habitat delineatiomill be refinedfurtherafterthe wildlife habitat map is completed (Study
11.5) andaccurate delineations fafrested habitats can be overlaid vilike buffer, thus identifying
and eliminating much nenesting habitat.

7. CONCLUSION

To further the progress afldressinghe Study Plarobjectivesin 2014, the raptor study completed
occupancy and productivity surveys in sig survey areas: thBam and Camp Facilities Area,
Denali East, Denali WesttExpande Golden Eagle, Gold Creeland Reservoir areasA
geospdally referenced database of raptor nests was created and eagle nesting habitat was
delineatedurther. These data were collected ddvancethe objective of estimating the Project
effects omesting raptors.

The field work to be conducted in the final year of the study will be similar to that conducted in
2013and 2014continuingthevariances described above andSR, Part C, Section 7.1.2

Futurefield efforts for this studywill include occupancyand productivity surveysas well as
woodland raptor survey@ncluding sightability surveys for each of thesehich will provide
raptor nest avoidance informati¢m limit disturbanceas well as data to address the Study Plan
objectives To fulfill therelevant Study Planabjective, asecond year of raptenigration surveys
should be conducteéstimation of Projecteffectson eagles and other raptaiingtheoccupancy,
productivity, and migration survegatacollected for this study will redl to be conducted after
completion of Study 10.19, Evaluation of Wildlife Habitat Use

7.1. Modifications to Study Plan

As was discussed in the ISR meeting on October 21, 20d4wo years of surveys conduciad
2012 and 2013 did not find any indicationdaf and winter communal roasand foraging sites
usedby Bald Eaglesr other raptors in the Study Arddence AEA proposes that further surveys
for this study task not be conducted. Therefore, the workeaketedfulfill Study Plan Objective 4
(in Section 2 above) is considered to be completed.
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9. TABLES
Table 2-1. Raptor Species Occurring in the SusitndVatana Study Area @daptedfrom AEA 2011).
English Scientific Conservation Seasonal |Relative
Name Name Status Statug Abundancé
Osprey Pandion haliaetus FS M rare
Bald Eagle Haliaeetus leucocephal FS B uncommon
Northern Harrier Circus cyaneus FS B fairly common
Shargshinned Hawk Accipiter striatus FS B uncommon
Northern Goshawk Accipiter gentilis FS B uncommon
Redtailed Hawk Buteo jamaicensis FS B uncommon
Golden Eagle Aquila chrysaetos BLM, FS B fairly common
Merlin Falco columbarius FS B uncommon
Gyrfalcon Falco rusticolus PIF, FS R uncommon
Peregrine Falcon | Falco peregrinus anaty BCC, FS M unknown
Greahorned Owl Bubo virginianus FS R uncommon
Northern Hawk Owil Surnia ulula FS R uncommon
Great Gray Owl Strix nebulosa PIF, FS ? rare
Shoreared Owl Asio flammeus BLM, FS B?, M, S uncommon
Boreal Owl Aegolius funereus PIF, FS R rare
1. Conservation Status: FS = Featured Species Z00§)&BCC = Birds of Conservation Concern (USFWS 2008); BLM = BLM
Sensitive Species (BLM 2010); PIF = Boreal Partners in Flight Working Group (BPIFWG 1999).
2. Seasonal Status: M = migrant (transient); B = breeding; S = summering; R = regde(itedselatat. 1982; APA 1985:

Appendices E5.3 and E6.3).
3. From Kessel et al. (1982) and APA (1985: Appendices E5.3 and E6.3).
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Table 5-1. Server Location and File Names foiField Data from the Surveys ofEagles and Other Raptors ©nducted in

20121 2014.

Server Pathway or File/Folder Name

Description

http://gis.suhydro.org/SH/i0life/10.IRaptors Eagles/

Pathway to data files

RPTR_10_1RubliData_2012_2014 ABR.gdb

RPTR_10_14 RPTR_Nests_2012_2014_NoCoordinates

Geodatabase file containing spatial layers of the |
Other Raptor Stughcluding nest habitat suitability
20122014 study areas, and Golden Eagle nest h
Microsoft Excel file containing raptor nest occup
productivity data, 2A®14Geographimordinates a
omitted due tbbesensitive nature of nest location d

Table 5.21. Mean monthly temperatures at the Watana Dam Sitand Cantwell 4E, 2013 and 2014

Watana Dam Site Mean Air Temp¢tgjurel Cantwell 4E Mean Air Tempe(a)re
Month 2013 2014 2013 30yr Mean
April 17.5 27.6 11.6 27.2
May 36.8 46.1 35.7 414
June 58.7 47.6 56.8 51.3
July 56.7 53.7 56.6 55.2
August 52.8 51.8 53.2 50.6
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Table 5.1-2. Eagle Nest Success and Territory Occupandpr Golden Eagles in the Golden Eagle Survey Area) and Bald
Eagles (in theRaptor Survey Area), 2014. Numbers in parentheses indicatadditional possible territories or nests as a
result of nests with an unknown occupancy status.

No. off No. ofl No. off No. of
Species| Survey Area Occupied Occupied Breeding Successful | No. oivoung
Nests Territoriés Pairs Paird
Golden | Dam and Carfpcility Are{ 0 0 0 0 0
Eagle | Denali East 2 2 1 0 0
DenaliVest 8 (1) 8 5 0 0
Expanded Golden Eaglel 14 (4) 14(4) 8 2 2
Gold Creek 6 (3) 73(2) 33 13 13
Reservoir 7 6 5 1 1
Total Golden Eagle 37 (9) 373(6) 23 43 43
Bald Dam an@amp Facility Ar{ O 0 0 0 0
Eagle | Denali East 0 0 0 0 0
DenaliWest 2 2 1 1 1
Gold Creek 4 54 34 2 3
Reservoir 8 8 7 4 6
Total Bald Eagle 14 154 114 7 10
1. Some occupied territories cantai® than omecupied nest.
2. Young fedgihgage (&stimated by comparing witage@olvatos).
3. One neqtl72GOEAyith an incubating adult was located 440 m outside of theisiadyoaireluded in Occupied Nests, but
the occupied territory was includéaihecalculatiorsecause of its proximity to the study area.
4. One neqi050BAEAyith an incubating adultle@ated 185 m outside of the studytaseaot included in Occupied Nests, but
the occupied territory was included in all other calculations bpcaxisgityftiighe study area.
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Table 5.1-3. Eagle Nest Number and Conditiorfor Golden Eagles in the Golden Eagle Survey Area) and Bald Eagles (in
the Raptor Survey Area), 2014.

Nest Condition ggg?gjgg ]
Species | Survey Area Total Beyond
Good | Fair | Poor | Remnant | Unknown Recognition
in 2014
Golden | Dam and Camp Facility A 0 0 1 0 0 1 0
Eagle | Denali East 3 2 1 1 0 7 0
DenalWest 352 12 8 15 0 70 1
Expanded Golden Eagle | 403 16 |5 17 1 79 0
Gold Creek 194 4 3 8 0 34 0
Reservoir 15 1 6 4 0 26 0
Total Golden Eagles 112 35 24 45 1 217 1
Bald Dam and Camp Facility A 0 0 0 0 0 0 0
Eagle Denali East 0 0 0 0 0 0 0
DenaliVest 3 2 0 0 0 5 0
Gold Creek 5 0 0 1 0 6 1
Reservoir 14 2 2 0 0 18 1
Total Bald Eagles 2 4 2 1 0 29 2

A

Total nests located does not include collapsed nests.
One nest was occupied by a Gyrfalcon in 2014.
One nest was occupied by a Common Raven in 2014.
One nest was occupied by Merlins in 2014
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Table 5.1-4. Raptor Nests Below2,050 ft (predicted maximum pool) in the Reservoir Survey Area.

. 2012 Maximum Né 2013 Maximu| 2014 Maximu| 5414 Nes
Species Nest ID Occupancy Nest Nest Condition
Occupancy Occupancy

Golden Eagle SUO15GOEA | Occupied Occupied Occupied Good
SU092GOEA | Occupietl Unoccupied | Unoccupied | Remnant
SU098GOEA | Unoccupied Unoccupied | Unoccupied | Remnant

Bald Eagle SUOO1BAEA Occupied Occupied Occupied Good
SUO02BAEA | Occupied Occupied Occupied Collapsed
SUO20BAEA | Occupied Unknown Unoccupied | Good
SUO021BAEA Unknown Unoccupied | Unoccupied | Poor
SUO30BAEA Occupied Occupied Occupied Good
SUO31BAEA Unoccupied Unoccupied | Unoccupied | Good
SUO032BAEA Occupied Occupied Occupied Good
SUO45BAEA Unoccupied Unoccupied | Unoccupied | Good
SUO063BAEA | i Occupied Occupied Good

Northern Goshaw SUOOINOGO |1 Occupied Unoccupied Good
SUO02NOGO | i Unoccupied | Unoccupied | Good
SUOO3NOGO | i Unoccupied | Occupied Good
SUO04NOGO | i Unoccupied | Unoccupied | Good

Peregrine Falcon| SUOO3PEFA Occupied Unknown Occupied Good
SUOO4PEFA Occupied Unknown Unoccupied | Unknown
SUOO5PERA Occupied Occupied Unoccupied | Good
SUOO6PEFA Occupied Unoccupied | Occupied Good
SUOOQ9PEFA Occupied Unknown Occupied Good
SUO11PEFA Occupied Unoccupied | Unknown Unknown
SUO14PEFA T Occupied Occupied Good
SUO15PEFA | i Occupied Occupied Good
SUO17PEFA | i Occupied Occupied Good
SUO22PEFA |1 i Occupied Good

Common Raven | SUO0OLCORA | Unoccupied Unoccupied | Unoccupied | Good
SUO02CORA | Occupied Unoccupied | Unoccupied | Good
SUOO3CORA | Unoccupied Unoccupied | Unoccupied | Good
SUO04CORA | Occupied Unoccupied | Unoccupied | Good
SUOO5CORA | Unoccupied Collapsed Collapsed Collapsed
SUOO6CORA | Occupied Unoccupied | Unoccupied | Good
SUO07CORA | Occupied Unoccupied | Unoccupied | Remnant
SUOO8CORA | Unoccupied Occupied Unoccupied | Good
SUOO9CORA | Unoccupied Unoccupied | Nest Collapse| Collapsed
SUO10CORA | Unoccupied Unoccupied | Unoccupied | Good
SUO11CORA | Unoccupied Unoccupied | Unoccupied | Good
SU023CORA | Unoccupied Unoccupied | Unoccupied | Good
SU027CORA | Unoccupied Unoccupied | Unoccupied | Remnant
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. 2012 Maximum Né 2013 Maximuj 2014 Maximu 2014 Nes
Species Nest ID Occupancy Nest Nest Condition
Occupancy Occupancy
SU029CORA | i Unoccupied | Unoccupied | Poor
SUO30CORA | i Unoccupied | Unoccupied | Good
SUO31CORA | i Unoccupied | Unoccupied | Remnant
SUO41CORA |7 Unoccupied | Unoccupied | Good
SU043CORA | i i Unoccupied | Good
SUO44CORA | i i Unoccupied | Good
SUO045CORA | i i Occupied Good
SUO46CORA | i i Occupied Good
SUO047CORA | i i Unoccupied | Good
SU048CORA | i i Occupied Good
SUO49CORA | i i Occupied Good
SUO50CORA | i i Occupied Good
) N SUO01XRAP | Unoccupied Unoccupied | Occupied Fair
Unidentified Rapt SUO04XRAP Unoccupied Unoccupied | Occupied Remnant

SUO020XRAP Unoccupied Unoccupied | Occupied Remnant

1. Nest was occupied by an incubating Peregrine Falcon.

2. These three nest ledges are likely within 1 territory and have evidence they prexdounsglythataheair did not appear to

nest in 2012 or 2013.

3. These two nestere within the same territory.

4. These two nestere within the same territory.

5. These two nestere within the same territory.
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Table 5.1:5. Other Raptor Nest Success anderritory Occupancy for Gyrfalcon, Merlin, Peregrine Falcon and Common
Raven (n the Golden Eagle Survey Area) and Northern Goshawk (in theRaptor Survey Area), 2014. Numbers in

parentheses indicate additional possible territories or nests as a resultrdsts with an unknown occupancy status.

No. _ No. _ No. _ No. No. of
Species Survey Area Occupied Occgpn_ad Brgedlng Su_ccessful Young
Nests Territoriés | Pairs Pairs
Northern Dam and Camp Facility 4 0 0 0 0 0
Goshawk Denali East 0 0 0 0 0
Denali West 0 0 0 0 0
Expanded Golden Eagle| 0 0 0 0 0
Gold Creek 0 0 0 0 0
Reservoir 1 1 0 0 0
Total Northern Goshawk | 1 1 0 0 0
Merlif Dam and Camp Facility 4 O 0 0
Denali East 0 0 0
Denali West 1 1 1
Expanded Golden Eagle| O 0 0
Gold Creek 1 1 1
Reservoir 0 0 0
Total Merlin 2 2 2
Gyrfalcon Dam and Camp Facility 4 0 0 0 0 0
Denali East 1 1 0 0 0
Denali West 2 2 1 1 23
Expanded Golden Eagle| 2 2 2 0 0
Gold Creek 0 0 0 0 0
Reservoir 0 0 0 0 0
Total Gyrfalcon 5 5 3 1 23
_ Dam and Camp Facility 4 0 0 0 0 0
Peregrine Falcor o i East 0 0 0 0 0
Denali West 2 1 1 0 0
Expanded Golden Eagle| 0 0 0 0 0
Gold Creek 4(1) 4 (1) 3 0 0
Reservoir 8 (1) 6 3 0 0
Total Peregrine Falcon | 14 (2) 11 (1) 7 0 0
CommoRaven | Dam and Camp Facility 4 0 0 0 0 0
Denali East 1 1 1 1 Unks
Denali West 0 0 0 0 0
Expanded Golden Eagle| 1 1 1 1 Unks
Gold Creek 4 4 4 2 Unké
Reservoir 6 6 4 2 unké
Total Common Raven | 12 12 10 6 Unké
Unidentified Dam an@amp Facility Ar{ 0 0 0 0 0
Raptor Denali East 0 0 0 0 0
Denali West ) 2) 0 0 0
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wi t h

No. No. No. No. No. of
Species Survey Area Occupied Occppi(_ad Brgeding Supcessful Young
Nests Territoriés | Pairs Pairs
Expanded Golden Eagle| (1) (1) 0 0 0
Gold Creek 0 0 0 0 0
Reservoir 0 0 0 0 0
Total Unidentified 0(3) 0 (3) 0 0 0
1. Some occupied territories cantai® than omecupied nest.
2. Young O75% of fledging ag@geplotes.ti mated by comparing
3. Gyrfalcons often fledged before our final productivity survey, but a minimum count of young was possible
4, Ledges and nests were only recorded if cumapitlyl oy a Merlin or Peregrine Falcon.
5. Common Ravens fledged too early to count young, but successful nests could be determined by copious feces at the nest.
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Table 5.1:6. Other Raptor Nest Numbers and Conditionfor Gyrfalcon, and Common Raven {h the Golden Eagle Survey
Area) and Northern Goshawk (in theRaptor Survey Area), 2014.

Nest Condition Collapsed
Species Survey Area : Totd | in 2014
Good | Fair Poor Remnant
Northern Dam and Camp Facility Al 0 0 0 0 0 0
Goshawk Denali East 0 0 0 0 0 0
DenaliVest 0 0 0 0 0 0
Expanded Golden Eagle | 0 0 0 0 0 0
Gold Creek 0 0 0 0 0 0
Reservoir 4 0 0 0 4 0
Total Northern Goshawks| 4 0 0 0 4 0
Gyrfalcon Dam and Camp Facility Aj 0 0 0 0 0 0
Denali East 0 0 0 0 0 0
DenaliVest 2 0 0 0 2 0
Expanded Golden Eagle | 2 0 0 0 2 0
Gold Creek 1 0 0 0 1 0
Reservoir 1 0 0 0 1 0
Total Gyrfalcons 6 0 0 0 6 0
Common Dam and Camp Facility Al 0 0 0 0 0 0
Raven Denali East 2 0 0 0 2 0
DenaliVest 2 0 0 1 3 0
Expanded Golden Eagle | 0 1 1 0 2 0
Gold Creek 9 0 0 3 12 1
Reservoir 19 1 2 3 25 1
Total Common Ravens | 32 2 3 7 44 2
Unidentified | Dam and Camp Facility Aj 0 0 0 0 0 0
Raptor Denali East 0 0 0 0 0 0
DenaliVest 2 1 1 5 9 0
Expanded Golden Eagle | 3 0 0 2 5 0
Gold Creek 2 0 2 4 8 2
Reservoir 3 1 0 2 6 0
Total Unidentified 10 2 3 13 28 2
1. Total nests located does not include collapsed nests.
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10. FIGURES
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Figure 3-1. Raptor Study Area for the SusitnaWatana Hydroelectric Project, 2014.

Susitnai Watana Hydroelectric Project Alaska Energy Authority
FERC Project No. 14241 Page 30 November 2015



STUDY IMPLEMENTATION REPORT SURVEYS OF EAGLES AND OTHER RAPTORS (STuDY 10.14)

Figure 5.1-1. Distribution and Occupancy of Bald Eagle and Golden Eagle Nests, 2014.
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