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SUMMARY

The purposes of this study were to compile existing information on nest sites and habitat use of
Bald Eagles, Golden Eagles, and other raptors; delineate survey areas; conduct occupancy and
productivity surveys; and conduct surveys of Bald Eagles inrdllearly winter. Additional
objectives were to provide current information that can be used to identify critical data gaps;
inform the development of the 2012014 study plan in consultation with AEA, the U.S. Fish

and Wildlife Service (USFWS), and oth@dnsing participants; and provide data for use in
identifying potential Projeetelated impacts on eagles and other raptors.

Major accomplishments included occupancy surveys in May and productivity surveys in July,
which were conducted by helicopter wittf miles of the Project area boundaries (as defined in
April 2012) in four sections of the study area (Chulitna, Gold Creek, and Denali corridors and
the reservoir inundation zone; Figure 1), covering over 1,165 square miles of terrain in 18 days
of surveys. A pilot effort was conducted to evaluate the sightability of raptor nests and additional
plots are planned in the 201214 study to provide a sample large enough to create correction
factors. Surveys of potential Bald Eagle concentration areas wéoenped in fall and early

winter to assess the density and distribution of Bald Eagles in the Project area. Finally, nesting
habitat was delineated for both species of eagles using a combination of field and desktop
mapping technique$n 2013 2014 obsenrers will continue to delineate cliff habitats for Golden
Eaglesduring field surveys. Bsting habitator Bald Eaglesvill be quantifiedmore accurately

later, after the plannedildlife habitat map becomes availalite2014(see Sections 10.14.4.3

and 1014.7 in AEA 2012)

In 2012, 99 Golden Eagle nests were located among 25 occupied and 3 additional possibly
occupied territories (Figure 2); only 6 of the nesting pairs were successful (1 or more young).
Forty-one Bald Eagle nests were located amongcEupied territories and one additional

possibly occupied territory; eight of the nesting pairs were successful. Results for other species
included 7 occupied Peregrine Falcon territories (1 successful pair, with 3 young); 4 occupied
Gyrfalcon territoriegnone successful); 1 occupied Reded Hawk territory (successful, with 1
young); and 24 Common Raven nests were located among 6 occupied territories (success
unknown) (Figure 3).

During four Bald Eagle fall and winter concentration surveys conducteeestearly October
and midDecember 2012, 21 Bald Eagles were located on the first survey, 5 on the second
survey, 5 on the third survey, and none on the fourth survey. Except for one found on the
Oshetna River, all of the Bald Eagles were found on InGiaek (26%), Portage Creek (16%),
the mainstem Susitna River downstream from Portage Creek (16%), and the Stephan Lake
outlet/Prairie Creek vicinity (39%).

During the field surveys, 251 cliff areas potentially suitable for Golden Eagle nesting were
identified in the study area (29% classified as high quality, 41% moderate quality, 27% low
quality, 3% unclassified). Bald Eagle habitat occurs primarily along the Susitna River and its
tributaries. Remotsensing analysis was used to identify potential Goldegieenesting habitat
based on slope, elevation, and vegetation. Nifaiy percent (94%) of the Golden Eagle nests
found in the raptor study area in 2012 occurred in areas identified by the latter method.

Susitnai Watana Hydroelectric Project Alaska Energy Authority
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The data collected in 2012 will help provideinfoat i on needed for FERCOs
Environmental Policy Act (NEPA) analysis for the Project license application. Information on

nesting and habitat use by Bald Eagles, Golden Eagles, and other raptor species is required to
comply with the Bald and Golden §a Protection Act (BGEPA), the Migratory Bird Treaty Act

(MBTA), and Executive Order 13186 (Responsibilities of Federal Agencies to Protect Migratory
Birds). Construction and operation of the Project, as described in t#gPplieation Document

(PAD), will affect potential raptor nesting and foraging habitats through clearing of trees and
inundation of forested habitats and some cliffs used for nesting. Project construction and

operation will increase human activity in the Project area, which may drststimg eagles and

other raptors.

Susitnai Watana Hydroelectric Project Alaska Energy Authority
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1. INTRODUCTION

The Alaska Energy AuthoritfAEA) is preparing a License Application that will be submitted to

the Federal Energy Regulatory Commission (FERC) for the Suititana Hydroelectric

Project (Project) using the Integrated Licensing Process (ILP). The Project is located on the

Susitna Ryer, an approximately 36@ile-l ong ri ver i n Southcentral A
site would be located at river mile (RM) 184.

This study provided data to inform the 202814 licensing study program, Exhibit E of the
License Appl i c atonabEnyironmenthl P&lieyR& GNEPANamalysis for the
Project license.

Information on nesting and habitat use by the Bald E&tgéigeetus leucocephalysGolden

Eagle Aquila chrysaetgs and other raptor species is required to comply with the Bald and

Golden Eagle Protection Act (BGEPA), the Migratory Bird Treaty Act (MBTA), and Executive
Order 13186Responsibilities of Federal Agencies to Protect Migratory Bi@struction and
operation of the Project, as described in theAglication DocumenfAEA 2011), will affect

potential raptor nesting and foraging habitats through clearing of trees and inundation of forested
habitats and some cliffsossiblyused for nesting. Construction and operation will increase

human activity in the Project area, whicoulddisturb nesting eagles and other raptors.

Information from aerial surveys conducted in the 1980s for the original Susitna Hydroelectric
Project proposdby the Alaska Power AuthorifAPA; the 1980s project is referred to as the

APA Project)provided the first assessment of the distribution and abundance of raptors nesting
in and near a proposed reservoir impoundment area (Low Watana), which was similar to the
current Project proposal. Those surveys focused on the Bald Eagle, Golden Eagi®nCom
Raven Corvus cora¥, and, to a lesser extent, other species of raptors (e.g., Gyrfahdoq,
rusticolus and Northern GoshawRgccipiter gentili3. Until 2012, however, comprehensive
surveys had not been conducted recently in the Project are@$s #s current distribution and
nesting status of raptors. Historical surveys also did not include the entire Project footprint (all
portions of proposed access road and power transmission corridors), as currently proposed. In
addition, more advanced agttal techniques are now available that enable better assessments
of the potential effects of the Project on raptor habitats.

This technical memorandum presents the results of the analytical effort described in the 2012
Study Plan title®V S3: Eagle an&®aptor Net Study(AEA 2012a). The survey of Eagles and
Other Raptors is a mulyiear study initated in 2012. The study effort will continue in 22034

as RSP Section 10.14.

2. STUDY OBJECTIVES

The objectives of the 2012 study were to compile existingmnétion on nest sites and habitat
use by eagles and other species of raptors, conduct occupancy and productivity surveys of all
species, conduct surveys of Bald Eagles during fall and early winter, and delineate nesting
habitats. The 2012 study was degdro provide current information that can be used to identify
remaining data gaps; inform the development of 20034 study plans in consultation with

Susitnai Watana Hydroelectric Project Alaska Energy Authority
FERC Project No. 14241 Page 1 February 2013
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AEA, the U.S. Fish and Wildlife Service (USFWS), and other licensing participants; and provide
data foruse in identifying potential Projectlated impacts on eagles and other raptors, for
eventual use during impact assessment, mitigation planning, and permitting for the Project.

3. STUDY AREA

The raptor study area was designed to include forested, ripanid]iff habitats that potentially
could be affected by the Project. The 2012 raptor study area (Figure 1; totalingquiéd

miles [mi?] or 3,018square kilometerski?]) was subdivided for analysis into four sections
extending 2 nies(3.2kilometers[km]) around three potential access road and power
transmission corridors (Chulitr@orridor section, 224quare milesr 581square kilometers

Gold CreekCorridor section, 308quare milesr 794square kilometerdenaliCcorridor

section, 313quare ntes or 810square kilometejsand within and near the reservoir inundation
zone (reservoir section, 33guare milesr 833square kilometersvith the 2mile buffer

applied around the 2,260t elevation contour). The composite of these sections comdsp

to the Project area description in the Proposed Study Plan that was filed with FERC 8y July
2012. The 2nile buffer surrounding the Project area boundary was developed through
consultation with USFWS in April 2012, before beginning the surveys. In addition, some
additional Bald Eagle territories are included in this report, having been detected outside of and
downstream from the raptor study area during refueling trips or while searching for historical
nest sites.

At the end of October 2012, after most of the 2012 surveys were completed, the Project area was
modified and the boundaries were revised for the Rev&udy Plan filed with FERC. Hence,

the raptor study area used in 2012 was superseded. Future analyses will account for the
difference in study areas, which are minor. As is explained in Section 10.14 of the Revised Study
Plan(AEA 2012), the study arewill be expanded in 2013 and 2014 to evaluate the extent of
Golden Eagle nesting territories in relation to the reservoir inundation zone.

4. METHODS

4.1. Deviations from Study Plan

Surveys were performed as outlined in the 2012 Study(REBA 2012a) with no nmajor

deviations. A minor deviation occurred because the last Bald Eagle survey had to be delayed
approximately 12 weeks in December due to safety concerns caused by poor weather conditions
and limited helicopter availability. Raptor nesting habitats wletmeated in 2012 but foraging
habitats were not, because a suitable wildlife habitat map wagtwtailable; that mapping

will be completed in 2012014. A pilot effort to develop a sightability correction factor for
detecting eagle nests was perfodhire 2012 but was not applied to 2012 data; the results of that
effort will be supplemented in 2013 and 2014 to produce a correction factor.

Susitnai Watana Hydroelectric Project Alaska Energy Authority
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4.2. Territory Occupancy and Productivity

Survey methods followed aerial and grothaked protocols established for eagést surveys
(USFWS 2007Pagel et al. 2010). Trained observers conducted aerial surveys from a small
pistontengine helicopter (Robinson R44) during four periods in 2012. Nest occupancy surveys
for early and latenesting raptors were conducted duringyMal4 and May19i 21,

respectively. Nest productivity surveys for eadyd latenesting raptors were conducted during
July 81 12 and July25i 26, respectively.

We searched fastick nests of large tremesting speci€s Bald Eagle Northern Goshawk, Red
tailed Hawk(Buteo jamaicens)s Great Horned Ow(|Bubo virginianu}, Great Gray Ow(Strix
nebulosy and Common Ravénalong drainages at lower elevatiok$e searchetbr stick

nests of Golden EagleGyrfalcons, Peregrine Falcorsalco peregrinugy and Common Ravens
on cliff substrates at all elevations. Historiadations ofBald Eagle and Golden Eagle nests
identified duringAPA Projectstudies in the 1980s were revisited even if they were outside the
2012 raptor study area. Peregrine Falcons@yrfllcons often nest on dirt scrapes on cliff
ledges and in nests built by other raptors. Therefore, quantitygngccupancy dalcon

territories is difficult unless the nest is currently occupied. Unoccupied, previously used nest
ledges of Peregrinéalcons and Gyrfalcons were not recorded unless an adult currentlysatcup
a territory containing the cliff with the nest ledgen exceptionwas made forGyrfalcon nestst
whichthick layers of feces indicadenumerous years of uge.g., a fresh nesolwl being
maintained on top of >1.Meter[m] [3.28 feet])of feces was recorded in the study area).

Two observers seated on the same side of the helicopter participated in each survey. Standard
survey procedure included flying along the center of a dgginthen angling toward prospective

tree or cliff-nesting habitats when the aircraft was withiri @.8 mies(0.8 1.6kilometerg of

these habitats. Slow (180 mi/h, 1% 60 km/h) approaches and passes were made within 100

300 fed (301 100 nreterg from diffs and trees to search for nests. Mountainsides and tall cliffs

were surveyed at multiple elevations to ensure complete coverage of all cliff faces. Multiple
passes or hovering flights were made to inspect nests only when incubating adults or young were
not detected. If young were present, age was estimated from body size and the stage of feather
development, through comparison with a&pecific photos (Golden Eagle: Hoechlin 1976; Bald
Eagle: NWF 1977; Peregrine Falcon: TCPF 2012).

Geographical coorditaswere obtainedor each nest by using a Global Positioning System
(GPS) receiver to record a waypoint directly over the nest. For nests where birds were present,
we briefly hovered at least 508d (150 reter9 above the nests to reduce disturbances GP
coordinates were entered into a geodatabase for analysis Gaugeaphicalnformation

System (GIS).

Nests were classified as occupied if territorial or incubating birds were present or the nests were
decorated with fresh vegetation or contained fresh feathers. Even if a site containémbkiegh

sticks or vegetation, showed sign of some improvements) adult was seen near the nest,
occupancy status was recorded as unknown if the amount of evidence was insufficient to confirm
occupancy. Unoccupied nests showed no signs of use in the current breeding season. Nests that
were classified as occupiedwanknown during occupancy surveys were revisited during
productivity surveys to evaluate the final status of the nests (e.g., successful, unsuccessful) and
the number and age of young.

Susitnai Watana Hydroelectric Project Alaska Energy Authority
FERC Project No. 14241 Page 3 February 2013



2012 TECHNICAL MEMORANDUM EAGLES AND OTHER RAPTORS

Potential raptor territories were defined as occupied nests thatogated more than 1

kilometer (0.6 mile) from the nearest occupied nest of the same spémesxception to this rule
wasmadeif an occupied nest that was classified as belonging to an unidentified species of raptor
(e.g., a stick nest containing freslkegn vegetatiorbut with no adults present) was located

within 1 kilometerof an occupied nest of a raptor spec¢he builds similarlooking nestsin

such a casd¢he formemestwas not considered to represent a separate, distinct territory. In this
first year of study, we applied a conservative estimatddqé&tel) of the nearesteighbor

distance between nests of each large raptor species to estimate potential territories. This distance
was based on the minimum distances of close nestugted fa three key species in western

North America: Peregrine Falcon (Yukon and Tanana River areas, Ritchie and Shook 2011; S.
Ambrose, personal communication); Golden Eagle (Idaho and Utah, Beecham and Kochert
1975 Smith and Murphy 1982); and Bald Eagle (Stadter 1987). Additional surveys 2013

and 2014n the study area under varying conditions of prey availabilityvesather conditions

will allow refinement of territory distribution and near@gtighbor distancesee Section

10.14.4 in AEA 201B).

Nestcondition was classified as good, fair, poor, remnant, or unknown. Nests in good condition
could be used by a raptor with little or no repair, whereas nests in fair condition could be used
after moderate improvement (e.g., additional sticks required &btecaeflat platform). Nests in

poor condition would require major improvement to create a usable platform. Remnant nests had
only a few sticks remaining after substantial weathering and probably would require complete
reconstruction to be usable again.eMfnests located during Bald Eagle surveys in fall and early
winter were classified as being of unknown condition because they were covered in snow.

4.3. Nest Sightability Assessment

In 2012, a pilot effort was conducted to assess the sightability of rajstst méaich will aid in
interpreting the 2012 results and planning the 2Q034 surveys. Subsamples of the study area,
consisting of quadrats with a size of 2 minutes of latitude by 5 minutes of longitude, or
approximately 6. quare mile§15.7square kibmeter$, were searched intengly for

additional nests, following a method developed by the Alaska Department of Fish and Game
(ADF&G) for moose surveys (Kellie and DeLong 2006). Five quadrats were resurveyed at the
end of the first occupancy survey, fsing on Golden Eagle habitat.

4.4. Fall and Winter Surveys of Bald Eagles

Trained observers conducted aerial surveys from a Robinson R44 helicopter to assess the
distribution and abundance of Bald Eagles in areas of open wateraptbe studyarea As

winter progressed and wataodies froze, less of tteudy area was seaetheach timeBald

Eagle surveys were flown on Octoldét and 31 Novemberl3, and Decembet4. Two

observers seated on opposite sides of the helicopter participated in eachStanvegrd survey
procedure included flying 130 netersabove the tallest treetops at approximately 50 mph along
the center of a stream or along the edge of unfrozen lakes, ponds, and river sloughs. Observers
recorded the number, age, and locations of alll EEagles, as well as the locations and counts of
salmon carcasses and waterfowl.

Emphasis was placed on locating congregations of Bald Eagles. Within the raptor study area, we
searched all streams without natural barriers to salmon (i.e., waterfalla)l amfrozen lakes

Susitnai Watana Hydroelectric Project Alaska Energy Authority
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where waterfowl might congregate. We also surveyed the Susitna River between the raptor study
area and Talkeetna on the first two surveys, while traveling to Talkeetna for fuel.

4.5. Delineation of Eagle Nesting Habitat

Preliminary maps ofiesting habitat for both species of eagles were generated using a
combination of field observations, aerial photography, and GIS analysisaudgital elevation
model (DEM) anddata orvegetative biomass (indicated by the Normalized Difference
Vegetaton Index, or NDVI). During nest occupancy and productivity surveys, obsenasis

notes on maps to delineate cliffs suitable for Golden Eagle nesting. An experienced raptor

bi ol ogist ranked suitabl e ¢ighestvale)l wi 6 B86a( bowks
value). Aranked habitats were steep cliffs with multiple flat ledges and/or protective overhangs
and difficult access by mammalian predatorgsaBked habitats included moderately steep cliffs,
fewer flat ledges and/or protective overhatigs Aranked cliffs, and moderate to difficult

access by mammalian predatorsiaiked habitats had crumbling slopegus or small rock
outcrops, limitedr no ledges and/or overhangs, with easy to moderate access by mammalian
predators. Additional mpping and a more thorough evaluation of cliff habitats will be completed
in 2013. Fielddelineated notes on maps from 2012 were digitized using a GIS.

Remotesensinglataanalysis was employed to map potential Golden Eaglendsting habitat.

DEM (slopeand elevation) and NDVI raster data were available at a spatial resolutionetéb
pixels. Using a GIS, wextracted slope and NDVI valsiat the locations of all Golden Eagle

nests found during the 2012 surveVe.define the lower range of cliff hdats that were suitable

for nesting, v used thé& T 2 SD (mean 2 standard deviations) of slope and NDVI values at
Golden Eagle nesbcatiors. We used the maximum elevation (5,26@ 6r 1,585 neter9 at

which a Golden Eagle nest has bemunid near the Projeatea, from a 2fyear dataset compiled

in Denali National Park and Preserve (C. Mcintyre, National Park Service [NPS], personal
communication), as the upper limit of Golden Eagle nesting. Areas meeting all criteria for slope,
NDVI, andelevation were mapped at a spatial resolution of[36v feet]®? 5 m.

Bald Eagle nests were founéar watethroughout the forested portions of the raptor study. area
Using aGIS, we selecteall lakes and noiperennial streams with adjacent latgges To map
potential nesting habitat for Bald Eagles, we used a GIS to apply a buffer #nesadvater
bodiesby the maximum distance (134eters[440 feet) from water at which Bald Eagles were
found nesting in 2012. We also buffettbe streams anthkes using diberal estimateof the
maximum distancat whicha Bald Eagle might nest from water (80@tars[2,625 feet].

Because a suitable vegetation map was not available at the time this report was written,
identification of streams and lakes bartk by tall trees was limited to direct observation while
flying surveys and to review of aerial photography.

5. RESULTS

Survey conditions were fair to good, with good visibility and limited turbulence, for most of the
surveys in 2012, allowing complete @vage of the raptor study area during each survey period.
High winds, sun glare, snow, rain, and low cloud ceilings occurred during some surveys,
however, requiring adjustments for safety and efficiency. Two weather stations located near the
Project aregCantwell 4E and Chulitna Rivergcorded temperatures during the 2012 field

Susitnai Watana Hydroelectric Project Alaska Energy Authority
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season that were near average, whereas precipitation was slightly below normal (Table 1). In
June (during the early nestling stage for many raptors), however, precipitatiorfCauttira

River station was more than double they&a@ mean, a factor that may have contributed to the
low nesting success observed for all raptor species in 2012, as is discussed in the next section.

5.1. Territory Occupancy and Success
5.1.1. Golden Eagle

Ninety-nine Golden Eagle nestgere locatedn the 2012 raptor study area (Table 2, Figure 2,

Appendix 1). Two other Golden Eagle nests were occupied by falcons in 2Qh2ysere

excluded from density calculations for Golden Eagles. Golden Eagle nesyaeasiwest in

the reservoir section (0.023 nestglare kilometerd-igure 3), intermediate in the Gold Creek

and Denali corridor sections (0.034 and 0.036 regisie kilometersespectively; Figures 4

and 5) and highest in the Chulitna corridor sect{@r041 neststjuare kilometerd=igure 4).

Within the ChulitnaCorridor section, 11 of 24 nests (46%) were found in the Portage Creek
drainage. Nests in the Gold Creek and Resefumiridor sections were located primarily along

the Susitha Riverandonamy of t he canyon 0 Corrdor sebtiont, adl but e s . |
three nests were in the western half where the terrain is more mountainous.

Thirty-two Golden Eagle nests (32%) showed signs of occupancy during at least one survey in
2012, and anber five nests (5%) were possibly occupied. These 37 rgstssente@5

occupied and 3 possibly occupied territories in the 2012 raptor study area (T&uy4.of

the 25 occupied territorig®4%)were successfulith at least 1 young thatreach®¥ 5% of t he
estimated fledging agécubating birds were observed at 13 (52%) of the occupied Golden
Eagle territoriesproducinga total of8 young for a mean brood size of 0.32 young/occupied
territory (1.3 young/successful territory; Table Bypur other nests, representing two additional
territories, were found incidentally outside of the 2012 raptor study area (Appendices 2 and 3).
Golden Eagles also exhibited low productivity in 2012 in Denali National Park and Preserve,
producing 1.0 younguccessful territory (C. Mcintyre, NPS, personal communication).
Snowshoe hare numbers declined substantially in Denali National Park and Preserve between
2011 and 2012, and were thought to be at a similarly low level in the Project area, according to
ADF&G biologists commenting on furbearer study plans (M. Burch, ADF&G, personal
communication).

Golden Eagle nests were found on cliffs at elevations between 286815 meterg and 4,850

fed (1,478 neterg throughout the 2012 raptor study area; noneevi@und in trees. Sixtgeven
Golden Eagle nests (68%) were in good or fair condition, 19 (19%) were in poor condition, and
13 (13%) were remnant nests (Table 2). Two Golden Eagle nests were found below the
maximumpool elevation of the proposed reser@ij050 £d or 625 neters Table 3); one of

those nests was occupied in 2012.

A number of characteristics of breeding raptors, especially Golden Eagles, complicate
assessment of the total number of territories that are present in a given area. kFosggemay

not be occupied in a given year (Kochert et al. 2002). Weather, prey abundance, and winter
mortality of adults can influence the number of nesting adults each year. For example, during six
consecutive survey years in Denali National Park aedd?ve, only 43 of 74 (58%) Golden

Susitnai Watana Hydroelectric Project Alaska Energy Authority
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Eagle territories were occupied every year (Mcintyre 1995), demonstrating that occupancy of
territories is highly variable.

Due to the dynamic nature of territory occupancy, multiple years of suavesequired to
accuately identify the maximum number of Golden Eagle territoriesgivenarea. Like many
other raptors, Golden Eagles normally construct alternate, or supernumerary, nests (Kochert et al.
2002). The number of alternate nests per territory has ranged fi@dd] but 2 or 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 kilometekddrteteror >3 mles McGahan

1968). Territorial eagles may improwgore than one alternate nest in a breeding season, further
complicating an estimate of territorial pairs in an area (Kochert et al. 2B89d on the number
and distribution of Golden Eagle nests found in the study area, annual variability in territory
occupancy, and a positive relationship between the number of nesting Golden Eagles and the
population level of snowshoe hares in Denali National Park and Preserve (C. Mcintyre, NPS,
personal communication), more territories may be identified in the stadydaring the surveys
that will be conducted in 2013 and 2014 (see Section 10.14. AHAR012).

5.1.2. Bald Eagle

Fifty-six Bald Eagle nestwere documenteduringthe 2012surveys, including 41 nests in the
raptor study area and another 15 nests outsidgtuildg area. During the breeding season, 34
Bald Eagle nestaere recordeth the raptor study area and 10 others outside of the study area
(Table 4, Figure 2, Appendix 3). During surveys after the breeding season (see Section 5.3
below), another seven rigsvere locatedn the raptor study area and five nests outside of the
study area (Table 2, Figure 2, Appendix 2).

Nests were most common along the Susitna River and its tributaries (Table 2, Figyres\y
four nests were found in the Denali corridor section, all on Deadman Creek (Figure 5). Nest
densities were highest in the reservoir section (0.020 sgstsEilometel), moderate in the

Gold Creek and Chulitna corridor sections (0.014 and 0.015 sepsasé kilometer

respectively), and lowest in the Denali corridor section (0.005 sgetake kilometgr Most

(56%) of the nests in the Chulitna corridor secti@re located in the Portage Creek drainage.
Bald Eagle nests in the Gold Creek corridor section were located primarily along the Susitna
River or along Prairie Creek and Stephan Lake; five meske Gold Creek corridor section
were occupied in 2012. @rto three nests were located along major tributaries of the Susitna
River in the reservoir section (Watana, Jay, and Kosina creeks and the Oshetna River).

Breedingseason surveys revealed that 19 (56%) Bald Eagle stestged signs of occupancy

and the ocupancy status of 2 nests (6%) was unknown (Table 4). These 21 nests represented 17
occupied nesting territories and one possibly occupied territory in the 2012 raptor study area.
Nests in 8 of the 17 occupied territor{dd%)weresuccessfylwith at least one young that
reached O75 %. locibatihg beds$ gererfayindand 2 (71%) of the occupied

territories, producind0 young for a mean brood size(x%9 young/occupied territorfl.25
young/successful territoryJ.erritory occupancy could naie evaluated for theegen nests side
andthefive nests outsidef theraptorstudy areahatwere found during theurveys irfall and

early winter

The majority (88%) of Bald Eagle nests found in the 2012 raptor study area were in good or fair
condiion, none were in poor condition, three (7%) were remnant nests, and two (5%) were of

Susitnai Watana Hydroelectric Project Alaska Energy Authority
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unknown condition (Table 2). All Bald Eagle nests were located within dreof water
bodies. Eight nests in the reservoir section were below the maxpoohelevaton of the
proposed reservoir (2,056d or 625 neters Table 3).

Fifteen nests (representing six more territories) were identified opportunistically outside the 2012
raptor study area (Appendices 2 and 3). Three of those six territories were |locatetiedowos

the study area on the Susitna River and were not revisited later in the summer. Two of the other
three occupied territories were successful and produced three nestlings.

5.1.3. Other Raptors

Seven territories occupied by Peregrine Falomese identifie in 2012, located primarily along
the Susitna Riveandits tributaries (Table 5, Figure$ ®). In the reservoir section, four of the
occupied territories were below the maxinypool elevation of the proposed reservoir (Table 3).

Incubating Peregrine Falos were found in four territories (57%, Table 5). Only one (14%) of

the occupied territories was successful, prod
(0.43 young/occupied territory). In territories with incubating pairs, 25% were sucgessful

producing 0.75 nestlings/incubating pair or 3.0 young/successful territory. Another Peregrine

Falcon territory was locatedkdlometeroutside of the raptor study area (Appendix 3); it was

successful and produced one nestling. One Peregrine Falcosgaia mest originally built by

Golden Eagles.

Four Gyrfalcon territoriesvere identifiedn 2012 (Table 5, Figured 8), three of which were
located in alpine or tundra habitats in the Denali corridor section. All the territories contained
incubating bird, but none were successful. One pair used a nest originally constructed by
Golden Eagles.

Only one Redailed Hawk territory was found in the study are2012(Tables 5 and 6, Figure
8). The Reeailed Hawk pair occupied a cliff nest located on a tabyof the Susitna River.
The pair produced a single fledgling. The nest appeareavebeenoriginally built by Golden
Eagles additional smaller fresh sticke/ereadded on topf the old structureRedtailed Hawks
normally nest in treeim forestedareagPreston and Beane 1998dthis nest may represent an
outlier.More comprehensive surveys of Rieiled Hawks and other woodland tneesting
species were not conducted in 2012, but are planned for 2013 an(s2613ection 10.14.4.1 in
AEA 2012%).

Twenty-four Common Raven nestgere identifiedn the study area (Tables 5 and 6, Figuiies 6
9). Common Raven nests were locgteidharily on the Susitna River aiitg tributaries. In the
reservoir section, 13 nests (4 occupied) were below the maxpoohelevation of the proposed
reservoir (2050 fed or 625 neters Table 3). Twentytwo (92%) Common Raven nests were in
good or fair condition and two (8%) were remnant nests (Table 6). Six of the nests (25%) were
occupied and the occupancy of another (W%t) was classified as unknown, representing six
territories and one possible territory (Table 5). All occupied nests contained incubating birds.
Three nests, representing one additional territory, were located outside the study area
(Appendices 2 and 3Because Common Ravens fledged befbeproductivity surveys began,

it was not possible to evaluate nest success or produdbvitige species

Susitnai Watana Hydroelectric Project Alaska Energy Authority
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Two Merlin territories were identified in the 2012 raptor study area (Figures 6, 8, and 9;
Appendix 1), butvere not included in the tabular summary (Table 5) because nests of this
species are difficult to locate and their occupancy is difficult to assess from an aircratft.

Two (11%) of the 19 unidentified raptor nests found in 2012 were occupied, 16 (84%) were
unoccupied, and the occupancy status of another nest (5%) was classified as unknown (Table 5).
Some unidentified raptor nests were considered occupied because, although the builder of the
nest structure was not clear, they were located on cliffs at \alich raptors showed territorial
behavior over an entire cliff face on which multiple nest structures (of multiple species) were
located. Because the raptors could not be associated definitively with the nest structure, the
species using the nest remaingadentified. Compared with nests having known species
associations, a higher proportion of unidentified raptor nests were in poor or remnant condition.

5.2. Nest Sightability Assessment

Approximately5.75hours were speméesurveying sightability quadrats,exaging 1.15

hour/block (range 0.61.75 hourg. Two quadrats contained large amounts of complex cliff

habitat, two contained moderate amounts of cliff habitat, and one contained a small amount of
cliff habitat. Only half of one quadratwas resurveye(D.5hourg because the other half was

outside the raptor study area. In three of the quadrats, six additional Golden Eagle nest structures
were locatedhat had not been detected during the primary survey, including an additional

territory with an incubatingpird. No additional nests of other species were found. Of the nests
missed on the first survey, three were very difficult to see (two were remnants, one was behind a
small tree) and three nests (including the one with an incubating adult) were on algfripkst

was missed during the first survey because of poor visibility (foggy, windy weather).

Sightability of nests depends on many factors, including species, nest size, location, survey
weather, light conditions, substrate, tree size and densityahglyie, observer experience, and
survey platform (Booms et al. 2010). Although eagles often construct large, conspicuous stick
nests, some less conspicuous nests or habitats may be missed during surveys, especially during
marginal weather conditions. Tlyeal of sightability assessment is to develop a sightability
correction factor for the target species to adjust density estimates for missed nests. No
sightability correction factor could be developed or applied to the 2012 survey results because
thesanple size of resurvey plots was small. More effort is planned for this analysis in 2013 and
2014(see Section 10.14.4i1 AEA 201%).

5.3. Fall and Winter Surveys of Bald Eagles

Bald Eagle surveys were conducted on OctdiFeand 31 Novembern3, and Decembet4

(Appendix 4). Twenty-oneBald Eaglesvere locatean the first surveys on the second survey,

5 on the third survey, and none on the fourth survey. All Bald Eagles, except for one on the
Oshetna River, were found émdian River(26%), Portage Creek §%), the Susitna River
downstream from Portage Creek (16%), and the Stephan Lake/Prairie Creek complex (39%)
which is part of the Talkeetna River badiixcept for the Oshetna River, those bodies of water

all remained partiayl or completely free of ice into early winter, after other wataties had

frozen over. Thewppeared tsupport spawning runs of salmon amaterfowl were present at

Prairie Creek (the outlet of Stephan Lake) at least inteDeickmber 2012. Salmon carsas

were only obvious on the first survey at one location on the Susitna just south of Gold Creek, but
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high water levels and floodirig fall 2012may have washed awayhersalmon carcasses. In
years when such flooding does not occur, salmon carcassdsemaye common and allow
more Bald Eagles to remain in the study area longer in winterSeaigon spawning runs of
salmon elsewhere in Interior Alaska provide winter food sources that support winter
concentrations of Bald Eagles (e.g., Delta and Kaméistvers; R. Ritchieynpublished daja

During these latseason surveys, leaves were off the treessaadmulatednow in nests made
them more visible, aiding in locating seven additional Bald Eagle nests within the raptor study
area and five other nissoutside the study area (Table 2, Figure 2, Appendix 2). The occupancy
status of those nests in the 2012 breeding season was unknown.

5.4. Delineation of Eagle Nesting Habitat

During survey flights in 2012, observers identified and delineated 251 cliff thisgasere
judged to be suitable for Golden Eagle nesting (FigutesaBigh5). Seventytwo (29%) were
ranked a\-quality cliffs, 103 (41%) were Buality, 69 (27%) were Quality, andquality was
not recorded for (3%)cliffs. Suitable clifinesting hhitat was concentrated in mountains and
along steep ripariaslopes but small cliff outcrops were found throughout the study area. No
spatial patterns were evident in the distribution of cliffs of different quality.

Remotesensing angkes successfully identified the areas of habitat in which 94% of Golden
Eagle nests were located in 2012. Golden Eagle nests occurred acrossrangeaidslopes
(x=42.3°, SD=9° Figure 10) and NDVI values= 0.05; SD= 0.21;Figure 11). By

incorporating thec'i 2 SD range of values of slope and NDie habitat model identified

potential Golden Eagle nesting habitat, not just those habitats with the highest probability of
nesting. As higher quality aerial imagery, DEM data, and vegetation mapping become available
in 2013 and 2014, this habitat model viaél refinedseeSections 10.14.4.3 and 10.14.7 in AEA
201D).

Bald Eagle nesting habitat occurred primarily along the Susitna River and its tributaries (Figures
3 and 4). Most lakes with forested shorelines suitable for nesting were located near Sa&phan
and the lower Fog Lakes. Only one Bald Eagle nest was found outsidedelitteatechabitat.

That nest was found in a very small, isolated patch of cottonwood trees in tundra habitat along
upper Deadman Creek (Figure 5).

6. DISCUSSION

In the study ar®, 99 Golden Eagle nests were located in 2012. Nests were fouhe reservoir
area anaach of theaccessorridors, including 3237 nests showing signs of occupancy,
representing 228 occupied territories. Only 6 of 13 nests that had incubating\wecs
successful. The low productivity recorded in the study er@812was similar to results from
nearby Denali National Park and may have been caused bywimlers osnowshoe hares or
poor weather during the early nesting stage. Two Golden Eag&(pnastof which was
occupied) were located below the maximpool elevation of the proposed reservoir (2,050
fed). Because the breeding biology of Golden Eagles is dynamic and the environmental
conditions that influence nesting may vary annually, the murabnests and territories is likely
to vary substantiallpn an annual basis
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Bald Eagle nests were locatedlirereservoir section and each of the corridor sections; 34
nests were found during the breeding season and 12 nests were found duriysyisdaleand
early winter. Of the nests found during the breeding seasd@1Iests were occupied,
representing 1i718 occupied territorie®©f the 12neststhathad incubating birdsight were
successful. Fifteen other nests were found outside th2r2@ior study area. Eight Bald Eagle
nests were found below the maximyomool elevation of the proposed reservoir.

Survey results also included seven occupied Peregrine Falcon territories; four occupied
Gyrfalcon territories; one occupied R&dled Hawk érritory; and six occupied Common Raven
territories(24 Common Raven nest§jestingPeregrine Falcons were not recordedurnveys
conducted in th&970s and 980s,a period of low population numbers (White 19Z&L 1984).
Hence, hepresence of this species in 20hay represerdn expansion of the rangerecovery
of thebreedingpopulation similar to whathas been seen elsewherérnterior Alaska (Ritchie
and Shook 2011Dther than Bald EaglessW nests of treaesting specie@Northern Goshawk,
Redtailed Hawk, Great Horned Owl, Great Gray @wkre foundn 2012, possibly becausiee
surveyswerefocused orpotentialBald Eaglenestinghabitatnear watebodies More
comprehensiveamplingof forested habitataway from watebodiesis plannedn 2013and
2014 whichmay locate additiondtee nests-our of the occupied Peregrine Falcon territories
and four of the occupied Common Raven territories (containing 13 mests)ocatedelow the
maximumpool elevation of the progsed reservoir

A pilot effort to evaluate the sightability of Golden Eagle nests revealed a few additional nests on
the resurvey plots, indicating that a sightability correction factor will be a valuable tool to obtain
more accuratestimates ohest desity. Additional resurvey plots are planned in the 201834
suveysto provide a sample large enoughd&rivecorrection factors.

Largenumbers oconcentrations of Bald Eagles weret recorded during the four surveys
conducted between early October and-Da&tember 2012. The largest number of Bald Eagles
(21) was recorded on the first survey, five eagles were recordid@ middle two surveysnd
none were found on the last surv@&e only concentration of eagles beyond singles or pairs was
a group of nine at the Stephan Lake and Prairie Gaéisk-bearing tributary within the
Talkeetna River basion the first surveyOnly one Bald Eagle was observed in the proposed
reservoir areamongthefour lateseason surveys. No indication of lsgawning salmon runs or
associated major concentrations of Bald Eaglasrecorded in 2012. High water levels and
flooding in fall 2012 may have removed many salmon carcasses, however. Othenoirati
Interior Alaska that have latgpawning runs of salmon host winter concentrations of Bald
Eagles.

The nesting habitat model¥eveloped using a combination of field and GIS delineation
methodsindicate that a substantial amount of Bald and Golesgle nesting habitat is available
in the study area. During the field surveys, 251 cliff areas that were judged to be suitable for
Golden Eagle nesting were identified in the study area, primarily aboengeBald Eagle
habitat occurs primarily alonipe forested margins of the Susitna River and its tributaries.
Additional field delineation in 2012014, combined with the wildlife habitat map to be
produced in 201132014, will allow further refinement afur models opotential nesting habitat
(seeSedions 10.14.4.3 and 10.14.7 in AEA 2®)2
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Table 1. Mean monthly air temperature and cumulative precipitation for two weather reporting
stations near the Project area, Apliily 2012.

Mean Air Temperature (° F) CumulativéPrecipitation (inches)

Stationt Month | 30yr Mean 2012 Anomaly | 30yr Mean 2012 Anomaly
Cantwell 4E April 27.2 30.7 35 0.71 1.14 0.43
May 41.4 40.2 1.2 0.77 0.59 70.18
June 51.3 51.3 0 1.87 1.06 710.81
July 55.2 52.1 3.1 2.53 1.29 i1.24
Chulitna River April 30.6 35.9 5.3 1.38 0.53 10.85
May 42.8 41.7 1.1 1.03 0.59 710.44
June 52.8 52.0 70.8 1.65 3.74 2.09
July 55.5 52.4 3.1 3.92 2.30 11.62

Notes
1Source: Global Histor i caol2. Katonah@imaiid Dag €entdrel. SwDepaktmeint offCamnierce.
http://lwf.ncdc.noaa.gov/oa/climate/ghdaily/index.php
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Table 2. Number and condition of Bald Eagle and Golden Eagle nests from surveys during the
breeding season, fall, and eamhnter in the 2012 raptor study area.

Nest Condition
Species Study Area Sectionn  Good Fair Poor Remnant| Unknown| Total
Bald Eagle Chulitna 6 2 0 1 0
Denali 2 2 0 0 0
Gold Creek 7 0 0 2 2 11
Reservoir 15 2 0 0 0 17
Total 30 6 0 3 2 41
Golden Eagle | Chulitna 11 5 7 1 0 24
Denali 132 7 4 5 0 29
Gold Creek 13 5 4 5 0 27
Reservoir 11 2 4 2 0 19
Total 48 19 19 13 0 99
Notes

1 Includes one nest located 100 m outside 2012 raptor study arélae lassociated territory was within the study area.
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Table 3. Raptor nests located at elevations below 2,050 feet (predicted maximum pool) in the

reservoir section of the 2012 raptor study area.

Species Nest ID Nest Occupancy Nest Condition
BaldEagle SUOO1BAEA Occupied Good
SUOO2BAEA Occupied Good
SUO20BAEA Occupied Good
SUO021BAEA Unknown Good
SUO30BAEA Occupied Good
SUO31BAEA Unoccupied Good
SUO32BAEA Occupied Good
SUO45BAEA Unoccupied Good
Golden Eagle SU015GOEA Occupied Good
SU098GOEA Unoccupied Poor
Peregrine Falcon SUOO3PEFA Occupied Unknown
SUOO4PEFA Occupied Unknown
SUOO5PEFA Occupied Unknown
SUOO6PEFA Occupied Unknown
SUOO9PEFA Occupied Good
SUO11PEFA Occupied Unknown
SU092GOEA Occupied Good
Common Raven SUOO1CORA Occupied Good
SUO02CORA Unoccupied Good
SUOO3CORA Unoccupied Good
SUO04CORA Occupied Good
SUOO5CORA Unoccupied Fair
SUOO6CORA Occupied Good
SUO07CORA Occupied Good
SUOOBCORA Unoccupied Good
SUOO09CORA Unoccupied Remnant
SUO10CORA Unoccupied Good
SUO11CORA Unoccupied Good
SU023CORA Unoccupied Good
SU027CORA Unoccupied Fair
Unidentified raptor SUOO1XRAP Unoccupied Fair
SUO04XRAP Unoccupied Poor
SUO20XRAP Unoccupied Remnant

Notes

1 These 3 nest ledges were likely within 1 territory bad evidence theyreviouslyhatched youngbut pair did not appear to

nest in 2012.

2 These 2 nest ledges were likely within 1 territory had evidence they previously hatched yqumg pair didnot appear to

nest in 2012.
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Table 4. Bald Eagle and Golden Eagle nest success and territory occupancy in the 2012 raptor
study area. Numbers in parentheses indicate additional possible territories or nests,
due to unknown occupancy status of somesnest

No. of No. of No. of No. of
Total No. | Occupied| Occupied | Incubating| Successful No. of

Species Study Area Sectio| of Nests Nests | Territories Pairs Pairg Nestlings
Bald Eagle | Chulitna 8 5(1) 5 3 2 3

Denali 3 1 1 1 1 1

Gold Creek 8 4 3 2 1 1

Reservoir 15 9(1) 8 (1) 6 4 5

Total 34 19 (2) 17 (1) 12 8 10
Golden Eaglg Chulitna 24 9 5 2 0

Denali 29 53(3) 53(2) 43 23 23

Gold Creek 27 12 (1) 10 4 3 4

Reservoir 19 6 (1) 5(1)

Total 99 32 (5) 25 (3) 13 6 8
Notes

1 Some occupied territories contained several occupied nests.
2Young O75% of fledging age A{agephotoshated by comparing with kno
3 One occupied nest that produced a nestling was located 100 m outside the 202iregyaarea. However, alternate nests

and the occupying pairbés territory were | ocated within the

Susitnai Watana Hydroelectric Project Alaska Energy Authority
FERC Project No. 14241 Page 18 February 2013



2012 TECHNICAL MEMORANDUM

EAGLES AND OTHER RAPTORS

Table 5. Nest success and territory occupancy for other species of raptors in the 2012 raptor

study area. Numbers in parentheses indicatdiaddl possible territories or nests,

due to unknown occupancy status of some nests.

No. of No. of No. of No. of
Total No.| Occupied| Occupied | Incubating| Successfull No. of
Species Study Area Sectio| of Nests| Nests | Territorie$ Pairs Pairg Nestlings
Redtailed Hawk | Gold Creek 1 1 1 1 1 1
Gyrfalcoh Denali 3 3 3 3 0 0
Gold Creek 1 1 1 1 0 0
Reservoir 1 0 0 0 0 0
Total 5 4 4 4 0 0
Peregrine Falcon | Chulitna 2 1 1 0 0
Gold Creek 1 1 1 0 0
Reservoir 8 8 5 2 1 3
Total 11 11 7 4 1 3
Common Ravén | Denali 2 0(1) 0(1) 0 ) T
Gold Creek 9 2 2 2 T T
Reservoir 13 4 4 4 T T
Total 24 6 (1) 6 (1) 6 i i
Unidentified rapto| Chulitha 4 2 0 0 0 0
Denali 0 0 0 0 0
Gold Creek 10 0(1) 0(1) 0 0 0
Reservoir 3 0 0 0 0 0
Total 19 2(1) 0(1) 0 0 0

Notes

1 Occupied territories often contained several occupied nests.

2Young

O075% of

fledging

age

{age photosnat e d
3 Ledges and nests were only recorded if currestiupied by a Peregrine Falcon or Gyrfalcon, except for one Gyrfalcon nest
that showed years of repeated use, as evidenced by a fresh nest bowl maintained on top of >1 m of accumulated feces.

by

comparing

4 Nest success and nestling data were unknown because ju¥lenitgi before productivity surveys were conducted.
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Table 6. Number and condition of Rediled Hawk, Common Raven, and unidentified raptor
nests located in the 2012 raptor study area.

Nest Condition
Species Study Area Section| Good Fair Poor Remnant| Unknown| Total
Redtailed Hawk | Gold Creek 1 0 0 0 0 1
Common Raven | Chulitna 0 0 0 0 0 0
Denali 2 0 0 0 0 2
Gold Creek 7 1 0 1 0 9
Reservoir 10 2 0 1 0 13
Total 19 3 0 2 0 24
Unknown raptor | Chulitna 3 0 0 1 0 4
Denali 0 1 0 1 0 2
Gold Creek 4 0 1 4 1 10
Reservoir 0 1 1 1 0 3
Total 7 2 2 7 1 19
Susitnai Watana Hydroelectric Project Alaska Energy Authority

FERC Project No. 14241 Page 20 February 2013
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9. FIGURES
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Figure 1. Raptor study area in 2012 for the propose8&usitnaWatana Hydroelectric Project.

Susitnai Watana Hydroelectric Project Alaska Energy Authority
FERC Project No. 14241 Page 22 February 2013



2012 TECHNICAL MEMORANDUM EAGLES AND OTHER RAPTORS

149°30W 143'W 145730W 145"W L147°30W 147°W

Eagle Nest Occupancy: 2012
Occupied Unknown Unoccupied
GodenEagle Y (o}
SaldEagle YW )

D Raptor Study Area (2-mi

Buffer of Project Area)

Figure 2. Distribution and occupancy of Bald Eagle and Golde&agle nests in the 2012 raptor study area.
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Figure 3. Nest occupancy and distribution of nesting habitat of Bald Eagles and Golden Eagles in the reservoir section of the 2012aagtudy area.
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Figure 4. Nest occupancy and distribution of nesting habitat of Bald Eagles and Golden Eagles in the Chulitand Gold Creek corridor sections of the 2012 raptor study area.
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Figure 5. Nest occupancy and distribution of nesting habitats of Bald Eagles and Golden Eagles in the Denali corridor section of the2ptor study area.
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Figure 6. Distribution and occupancy of other raptor nests in the 2012 raptor studwrea.
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