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Executive Summary

This report has been prepared to summarize results of spring, summer, and fall 2008 avian and
bat surveys conducted by Stantec Consulting (Stantec) to characterize activity of birds and bats
in the vicinity of the proposed Buckeye Il Wind facility in Champaign County, Ohio (Project).
The surveys have been included as part of the planning process of the Buckeye 1l Wind Farm
(Project), developed by Champaign Wind LLC, (Champaign Wind). The Project will include
erection of a wind farm located primarily on open agricultural lands. Results of these surveys
were first reported in February 2008 as part of the planning process for the Buckeye Wind
Energy Project, developed by Buckeye Wind LLC.

These surveys represent the second year of investigation undertaken at this site. Pre-
construction assessments of the study area began in fall 2007 when Stantec conducted
nocturnal radar, raptor migration, and bat acoustic surveys. To further characterize use of the
study area by birds and bats, Stantec conducted acoustic bat, diurnal raptor, breeding bird, and
hibernacula/swarm surveys in 2008, the results of which will be the basis of discussion for this
report. The results of these field surveys provide useful information about site-specific migration
patterns and breeding activities in the vicinity of the Project, especially when considered along
with the results from the 2007 surveys.

Passive Acoustic Bat Survey

Acoustic bat surveys were conducted from March 29 through September 3, 2008 using six
Anabat detectors. Two detectors were deployed in each of two meteorological (met) towers in
the Project area at two different heights (high [40 meters {m}; 131 feet {ft}], low [20 m; 66 ft]).
One detector was deployed in a tree within the met tower clearing at approximately ground-level
[2 m; 7 ft]) at each of the met towers, for a total of six bat detectors. The habitat surrounding
both met towers was open agriculture or pasture, with scattered hedgerows and isolated trees.
Recordings of acoustic bat call sequences occur on 774 of 954 potential detector-nights (81%
success rate). Individual detector success ranged from 69% to 95% for the total survey period.

A total of 18,715 bat calls sequences were recorded during the March through September
survey period, with a mean nightly detection rate of 23.9 call sequences/detector/night (s/d/n)
for the entire survey period. Number of nightly detections varied from O to 688 across detectors.
Detection rates were generally higher at north met tower detectors than at south met tower
detectors. Mean nightly detection rate was variable across seasons, with the highest rates
recorded during the fall sampling period (August 15 to September 3) at all detectors except the
South Tree detector.

Bat call sequences were identified to the lowest possible taxonomic level and were grouped into
five guilds based on similarity in call characteristics between species. The majority of the
recorded bat call sequences (60%) were identified as the BBSH (big brown/silver-haired bat)
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guild, followed by those identified to the UNKN (unknown) guild (32%), the RBTB (red/tri-colored
bat) guild (4%), the MYSP (Myotis) guild (3%), and the HB (hoary bat) guild (1%). Throughout
the survey period, bat activity was highest one to two hours after sunset and declined thereafter.

Based on qualitative analysis of the average number of call sequences recorded during spring,
summer, and fall 2008, a possible relationship existed between average nightly temperature and
bat activity, such that the number of call sequences recorded remaining relatively low at
temperatures less than 10 °C (50 °F). Activity also appeared to be related to wind speed, with
few calls sequences recorded at wind speeds greater than 7.5 m/s (16.8 mph).

When comparing detection rates in the study area to other wind project sites for which data are
publicly available, average detection rates at the four met tower detectors (1.8 s/d/n in spring;
12.4 s/d/n in fall) were within the range of those recorded during acoustic surveys at other wind
project sites in the east at the time of the survey. While the average detection rate recorded at
the two tree detectors (17.7 s/d/n) during the spring was also similar to rates observed at other
wind project sites, an exceptionally high number of calls recorded at the North Tree detector
(256.5 s/d/n) accounted for a high average detection rate at tree detectors during the fall (128.0
s/d/n). The call sequences recorded at the North Tree detector during the fall were mostly
identified to the BBSH guild (74%; n=3228), with the majority likely produced by big brown bats.
Thus, it is likely that the North Tree detector was placed in close proximity to a big brown
maternity colony.

Raptor and Sandhill Crane Migration Survey

Diurnal surveys were conducted to document raptor species and sandhill cranes (Grus
canadensis) migrating through the study area, as well as behavioral characteristics such as
flight altitude and direction relative to the study area. Thirty-two days (216 hours) of raptor
surveys were conducted from March 1 to May 15, 2008, and again for 24 days (167 hours) from
September 1 to November 15, 2008. Sandhill crane surveys occurred on 12 days (84 hours)
from November 16 to December 15, 2008. All surveys were conducted on an open hillside in
the central portion of the study area near a communication tower which provided a reference for
determining raptor flight altitudes.

A total of 1,476 raptors representing twelve species were observed in the spring, yielding an
observation rate of 6.8 birds/hour. A total of 581 raptors representing seven species were
observed during the fall, yielding an observation rate of 3.5 birds/hour. During the sandhill
crane survey, 27 raptors representing six species were observed, yielding an observation rate of
0.3 birds/hour during this period. No federally threatened or endangered species were
observed during the survey period. Four raptor species observed during the survey are listed
by the Ohio Department of Natural Resources: the northern harrier (Circus cyaneus) is state-
listed as endangered, the peregrine falcon and bald eagle are state-listed as threatened, and
the sharp-shinned hawk (Accipiter striatus) is a state species of concern. Although no sandhill
cranes were observed from November 15 to December 15, four sandhill cranes, a state
endangered species, were observed during a raptor survey on March 6, 2008.
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The majority (spring n=1,347, 91%; fall n=527, 91%) of raptors observed during the survey
period were turkey vultures (Carthartes aura). Red-tailed hawks (Buteo jamaicensis) were the
second most commonly observed species, accounting for 7% of the total observations (n=98) in
the spring, and 6% (n=32) in the fall. The majority of raptors (95% in spring and 93% in fall)
were observed flying below 150 m. However, migrating raptor numbers were relatively low
compared to other regional hawk counts, and raptors do not appear to concentrate within the
study area.

Breeding Bird Survey

A breeding bird survey (BBS) was conducted in spring 2008 to document the use of the study
area by breeding birds. One round of surveys was conducted in May, two rounds were
conducted in June and early July, and one was conducted in July. Surveys consisted of 90 10-
minute point count surveys positioned throughout the study area in agricultural or forested
habitat in one control plot and two treatment plots. Point count surveys documented a total of
97 species. The habitat with the greatest species richness (SR =39) and relative abundance
(RA=7.67) in the control plot was forested habitat. The habitat with the greatest species
richness (SR=47) and relative abundance (RA=9.22) in the treatment plots was agricultural
habitat.

No federally endangered or threatened species were detected in the study area during the
spring 2008 breeding bird surveys. One state endangered species, the northern harrier, was
detected, and one state threatened species, the least flycatcher (Empidonax minimus), was
detected. Two state species of concern were detected: the bobolink (Dolichonyx oryzivorus)
and the northern bobwhite (Colinus virginianus). Two state species of special interest were also
detected: the magnolia warbler (Setophaga magnolia) and the blackburnian warbler (Setophaga
fusca).

Subsequent to the spring 2008 breeding bird surveys, turbines included in the northern portion
of the 2008 layout have been removed, such that one set of treatment points is no longer within
the area to be developed. However, the combined treatment and control points still provide an
adequate representation of the breeding bird community and will enable comparison to post-
construction conditions.

Hibernacula and Fall Swarm Survey

Stantec conducted a hibernacula survey in late winter 2008 and a swarm survey in fall 2008 to
document the species composition and number of bats using Sanborn’s Cave/Streng Cave and
another nearby, unnamed cave in the study area. In addition to these caves, 11 potential or
documented karst locations, identified by the ODNR’s Natural Areas Program (DNAP) were
evaluated for use by bats. Of the 11 potential karst features surveyed, only one had evidence of
karst geology, and no openings were discovered.

A hibernacula survey was conducted on March 4, 2008 at Sanborn’s Cave and the nearby,
unnamed cave. Only a partial survey of Sanborn’s Cave and the unnamed cave were
conducted due to landowner access restrictions or cave entry related safety issues. Only four
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tri-colored bats (Perimyotis subflavus) were observed on the ceiling of Sanborn’s Cave during
the partial survey of the cave. Biologists were not able to get far enough into the interior of the
unnamed cave to document the presence of any hibernating bats.

Swarm surveys were conducted at both cave openings in fall 2008. A total of 884 bats were
captured using harp traps and mist-nets during five swarm surveys at both cave openings on
September 15 (365 bats captured), September 24 (168 bats captured), October 6 (244 bats
captured), October 20 (99 bats captured), and October 27 (8 bats captured). Three species
were captured in harp traps: tri-colored bats, little brown bats (Myotis lucifugus), and northern
long-eared bats (Myotis septentrionalis). Big brown bats (Eptesicus fuscus) were captured only
in mist-nets placed over a stream during the September 15 survey.

Northern long-eared bats were the most common species captured at the cave openings (74%;
n= 653), with males representing 58% of all northern long-eared bats captured. The second
most frequently captured species was the little brown bat, representing 23% (n= 201) of all bats
captured. Males represented the majority (82%) of all little brown bats captured. The least
frequently captured bats were tri-colored bats (n=18; 2%) and big brown bats (n=12; 1%).
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1.0 Introduction

This report has been prepared to summarize results of spring, summer, and fall 2008 avian and
bat surveys conducted by Stantec Consulting (Stantec) to characterize activity of birds and bats
in the vicinity of the proposed Buckeye Il Wind Farm (Project), developed by Champaign Wind
LLC (Champaign Wind). Results of these surveys were first reported in February 2008 as part
of the planning process for the Buckeye Wind Energy Project, developed by Buckeye Wind LLC
(Buckeye Wind). Both Champaign Wind and Buckeye Wind are wholly owned subsidiaries of
EverPower Wind LLC (EverPower). Following is a brief description of the Buckeye Il Project; a
review of methods used to conduct scientific surveys and their results; and a brief discussion of
the implications of survey results. Both the Buckeye and Buckeye 1l Wind Projects will be
located in the same area as depicted in Figure 1-1.

11 PROJECT CONTEXT

Champaign Wind has proposed to develop a wind power facility in central Ohio, in Champaign
County. The facility would include construction of turbine towers and pads, transmission lines,
and access roads.

The Project will be located on approximately 13,500 acres (21 square miles; mi?) of privately
owned, predominantly agricultural lands near the towns of Mutual, Mechanicsburg, and
Woodstock. The Project is expected to consist of 56 turbines, up to four meteorological (met)
towers and associated access roads, underground and overhead electrical collection lines, and
an electrical substation. The turbines will have a capacity rating of up to 2.5 MW (depending on
the final turbine model selected) and be mounted on tubular steel towers. The height
specifications of proposed turbines have not yet been determined®, but turbines would have a
maximum height of 150 m (492 ft) as measured from the ground to the tip of the blade at its
highest point.

In advance of permitting activities for the Project, Stantec was contracted by EverPower to
conduct wildlife surveys to provide data to help assess the potential impacts to birds and bats
from the proposed Project. Pre-construction assessments of the study area began in fall 2007
when Stantec conducted nocturnal radar, raptor migration, and bat acoustic surveys. To further
characterize use of the study area by birds and bats, Stantec conducted acoustic bat, diurnal
raptor, breeding bird, and hibernacula/swarm surveys in 2008, the results of which will be the
basis of discussion for this report.

This document and all field surveys conducted in support of this document, are in accordance
with the work plan that was developed cooperatively and approved by the Ohio Department of
Natural Resources (ODNR) and the Reynoldsburg Ohio Ecological Services Field Office of the
United States Fish and Wildlife Service (OH USFWS) in May 2008. Surveys were also

! Turbine heights had not been determined prior to analysis of data for this report. Turbine heights are currently
proposed to be 150 m.
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conducted in accordance with standard methods that are developing within the wind power
industry and are consistent with the survey protocols approved for several other wind energy
projects conducted recently in the eastern region of the United States. Champaign Wind met
with ODNR on November 10, 2011 to receive any comments regarding the surveys completed
in this report as they relate to the Buckeye Il Project.

1.2 PROJECT AREA DESCRIPTION

The study area (Figure 1-1) is a 21,755.9 ha (84 mi®) mosaic of active agricultural lands, mostly
corn and soybean, interspersed with relatively small stands of mixed hardwood forest. It lies on
an approximately 396 m (1,300 ft) plateau that rises 91 to 152 m (300 to 500 ft) above the
surrounding landscape. The local topography is characterized by small rolling hills. Many areas
are underlain by karst geological features, or those formed by the dissolution of layers of soluble
bedrock that creates subterranean drainages and sinkholes. The northern edge of the study
area has more karst topography features and a greater density of woodlots bordering
agricultural fields than the remainder of the study area. Land use in the area includes active
agricultural operations and low density residential developments, and some tourist activity at
historical sites.

The area is comprised of predominantly agricultural habitat, with scattered areas of upland and
riparian forests, as well as shrub habitats. Forested habitat that supports water features such
as streams comprises 1,640 hectares (4,052 acres) or 7% of the total study area. Most of the
forest stands are mixed hardwood dominated by oaks (Quercus spp.), maples (Acer spp.),
hickories (Carya spp.), and ash (Fraxinus spp.), with few conifer trees. Many forest stands are
even-aged, while some are more structurally diverse. Many stands contain both live and dead
trees and provide potential habitat for birds and bats. The majority, if not all, of the turbines
currently proposed are to be located in open agricultural settings.

1.3 SURVEY OVERVIEW

Stantec conducted field investigations, or surveys, for bird and bat migration during spring,
summer, and fall 2008. The overall goals of the surveys were to document:

e activity patterns of bats in the study area, including the seasonal peaks in detections
rate, guild and species composition, and relationship with weather factors;

e passage rates for diurnal raptor and sandhill crane (Grus canadensis) migration in the
vicinity of the study area, including the number and species of migrants, their flight
direction, and their flight altitude;

e species composition and abundance of breeding birds within the study area, and where
possible, the presence of any rare, threatened, or endangered species; and

e species composition and abundance of bats swarming and/or hibernating within the
study area.
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2.0 Acoustic Bat Survey

2.1 INTRODUCTION

Stantec conducted passive acoustic surveys during spring, summer, and fall 2008 to
supplement 2007 acoustic survey efforts. The goal of spring and fall acoustic surveys was to
document migratory bat activity patterns in the proposed study area, and the goal of the
summer survey was to document bat activity in the study area during the breeding season.
Acoustic bat detectors allow for passive and long-term monitoring of bat activity in a variety of
habitats, including the air space approaching the rotor-swept zone of modern wind turbines.
The acoustic bat survey was designed to document bat activity patterns near the rotor zone of
the proposed turbines, at an intermediate altitude, and near the ground. Acoustic surveys were
also intended to document bat activity patterns in relation to weather factors including wind
speed, temperature, and relative humidity.

A total of eleven bat species known to occur in the state of Ohio, based on their normal
geographic ranges, have potential to be documented in acoustic surveys. These include Myotis
species: Indiana bat (Myotis sodalis), little brown bat (M. lucifugus), northern long-eared bat (M.
septentrionalis), eastern small-footed bat (M. leibii); as well as other Microchiroptera species:
silver-haired bat (Lasionycteris noctivagans), tri-colored bat (Perimyotis subflavus)?, big brown
bat (Eptesicus fuscus), eastern red bat (Lasiurus borealis), hoary bat (L. cinereus), evening bat
(Nycticeius humeralis), and Rafinesque’s big-eared bat (Corynorhinus rafinesquii). Of these,
the Indiana bat is listed as a federally endangered species, and the eastern small-footed bat
and the Rafinesque’s big-eared bat are listed as state-endangered by the ODNR. Although the
study area is slightly north of Rafinesque’s big-eared bat's normal distribution, there is some
potential for its occurrence in the vicinity of the study area.

2.2 METHODS
2.2.1 Field Surveys

Anabat SD1 and Anabat Il detectors (Titley Electronics Pty Ltd.) were used to record bat
echolocation calls. Anabat detectors were selected based upon their widespread use for this
type of survey, their ability to be deployed for long periods of time, and their ability to detect a
broad frequency range which allows detection of all species of bats that could occur in the study
area. Anabat detectors are frequency division detectors that divide the frequency of ultrasonic
calls made by bats by a factor of 16 so that they are audible to humans, and then record the
calls for subsequent analysis. The audio sensitivity setting of each Anabat system was set at
between six and seven (on a scale of one to ten) to maximize sensitivity while limiting ambient
background noise and interference. The sensitivity of individual detectors was then tested using
an ultrasonic Bat Chirp (Reno, NV) to ensure that the detectors would be able to detect bats to a

2 The common and scientific name of the tri-colored bat was recently changed from eastern pipistrelle (Pipistrellus
subflavus).
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minimum distance of at least 10 m (33 ft). Each Anabat detector was coupled with CF Storage
ZCAIMs (Titley Electronics Pty Ltd.), which programmed the detector to record from a half hour
before sunset to a half hour after sunrise. Data were stored on removable 1 GB compact flash
cards.

Detectors were powered by 12-volt batteries charged by solar panels. Each solar-powered
Anabat system was deployed in a waterproof housing enabling the detector to record while
unattended for the duration of the survey. The housing directed the Anabat microphone
downward to give maximum protection from precipitation. To compensate for the downward
position, a reflector shield of smooth plastic was placed at a 45-degree angle directly below the
microphone. The angled reflector allowed the microphone to record the airspace horizontally
surrounding the detector and was only slightly less sensitive than an unmodified Anabat unit.
Maintenance visits were conducted approximately every one to two weeks to check on the
condition of the detectors and to download data to a computer for analysis.

Six detectors were deployed in the study area and were programmed to passively record from a
half hour before sunset until a half hour after sunrise from March 29 through September 3,
2008. Three detectors were deployed at each of the two 60 m (197 ft) met towers and were
positioned to record calls of bats flying within and adjacent to the met tower clearings. One met
tower was located in the northern portion of the study area (Figures 2-1 and 2-2) and another
was located approximately nine miles due south in the southern portion of the study area
(Figures 2-1 and 2-3). The habitat surrounding the met towers was mostly open agriculture or
pasture, with scattered hedgerows and isolated trees. Both towers were within 100 to 200 m
(328 to 656 ft) of mixed hardwood, second-growth forest stands.
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Figure 2-2. View looking northwest from the north meteorological tower

Figure 2-3. View looking south from the south meteorological tower
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Detectors at each met tower were placed in the following locations: ‘high’ detectors were
deployed at a height of approximately 40 m (131 ft) in met towers; ‘low’ detectors were
positioned at a height of 20 m (66 ft); and ‘tree’ detectors were placed in nearby trees
approximately 1.5 to 3 m (5 to 10 ft) above the ground at the base of the met towers. The
individual detectors will be referred to as “North High”, “North Low”, "North Tree”, "South High”,
"South Low”, and “South Tree” throughout this report.

2.2.2 Data Analysis

Potential call files were extracted from data files using CFCread® software which screens all
data recorded by the bat detector and extracts call files using a filter. A call is a single pulse of
sound produced by a bat. A call sequence is a combination of two or more pulses recorded in a
call file. The default settings for CFCread® were used during this file extraction process, as
these settings are recommended for northeastern bats and they increase comparability between
data sets. Settings used by the filter include a max TBC (time between calls) of 5 seconds, a
minimum line length of 5 milliseconds, and a smoothing factor of 50. The smoothing factor
refers to whether or not adjacent pixels can be connected with a smooth line. The higher the
smoothing factor, the less restrictive the filter is and the more noise files and poor quality call
seguences (sequences) are retained within the data set. Understanding the parameters of
these settings is important in terms of determining when individual calls are classified as
“unknown”.

Following extraction of call files, each file was visually inspected to ensure that files created by
static or some other form of interference that were still within the frequency range of Ohio bats
were not included in the data set. Bat calls typically include a series of pulses characteristic of
normal flight or prey location (“search phase” calls) and capture periods (feeding “buzzes”). Bat
calls look very different than static, which typically forms a diffuse band of dots at either a
constant frequency or widely varying frequency, caused by wind, vibration, or other interference.
Using these characteristics, bat call files are easily distinguished from non-bat files.

Bat call sequences were individually marked and categorized by species group, or “guild” based
on visual comparison to reference calls. Qualitative visual comparison of recorded call
sequences of sufficient length to reference libraries of bat calls allows for relatively accurate
identification of bat species (O’Farrell et al. 1999, O’Farrell and Gannon 1999). A call sequence
was considered of suitable quality and duration if the individual call pulses were “clean” (i.e.,
consisting of sharp, distinct lines) and at least five pulses were included within the sequence.
Call sequences were classified to species whenever possible, based on criteria developed from
review of reference calls collected by Chris Corben, the developer of the Anabat system, and
other bat researchers. However, due to similarity of call signatures between several species, all
classified calls have been categorized into five guilds for presentation in this report. This
classification scheme has been maodified from Gannon et al. (2003) as follows:

e Unknown (UNKN) — All call sequences with too few pulses (less than five) or of poor
guality (such as indistinct pulse characteristics or background static). These calls were
further identified as either “high frequency unknown” (HFUN) for call fragments with a
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minimum frequency above 30 to 35 kHz; or “low frequency unknown” (LFUN) calls for
call fragments with a minimum frequency below 30 to 35 kHz.

e Myotid (MYSP) — All four species of Myotis potentially occurring in the study area: little
brown bat, northern long-eared bat, eastern small-footed bat, and Indiana bat. Of these
species, the little brown bat and northern long-eared bat have calls that tend to be
slightly more distinguishable using the Anabat system. While there are some general
characteristics believed to be distinctive for several of the species in this genus, these
characteristics do not occur consistently enough for any one species to be relied upon at
all times when using Anabat recordings.

¢ Red bat/tri-colored bat (RBTB) — Eastern red bats and tri-colored bats. Eastern red
bats have relatively unique calls which span a wide range of frequency and have a
characteristic hooked shape and variable minimum frequency. Tri-colored bats tend to
have relatively uniform calls, with a constant minimum frequency and a sharply curved
profile. These two species can produce calls distinctive only to each species. However,
significant overlap in the call pulse shape, frequency range, and slope can also occur.
This guild would include evening bats if they occurred in the study area.

e Big brown/silver-haired/hoary bat (BBSH) — Big brown and silver-haired bats. Calls of
silver-haired bats and big brown bats are occasionally distinguishable, but often overlap
in range and can be difficult to distinguish, especially when comparing short duration
calls typical of those recorded during passive monitoring. These species’ call signatures
commonly overlap and have therefore been included as one guild in this report.

e Hoary bat (HB) — Hoary bats. The hoary bat has easily distinguishable calls
characterized by highly variable minimum frequencies, often extending below 20 kHz,
and a hooked profile similar to the eastern red bat.

This method of guild grouping is a conservative approach to bat call identification. Bat calls
were identified to guild within this report, although calls were provisionally categorized by
species when possible during analysis. Certain species, such as the eastern red bat and hoary
bat have easily identifiable calls; whereas other species, such as the big brown bat and silver-
haired bat are difficult to distinguish acoustically. Similarly, certain members of the Myotis
genus, such as the northern long-eared bat, are far more common and have slightly more
distinguishable calls than other species.

Since some species sometimes produce calls unique only to that species, calls were identified
to the lowest possible taxonomic level before being grouped into the listed guilds. Tables and
figures in the body of this report will reflect those guilds. However, since species-specific
identification did occur in some cases, each guild will also be briefly discussed with respect to
potential species composition of recorded call sequences. Once all of the call files were
identified and categorized in appropriate guilds, nightly tallies of detected calls were compiled.
Mean detection rates (number of call sequences/detector-night) for the entire sampling period
were calculated for each detector and for all detectors combined.
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2.2.3 Weather Data

Weather data was collected at 10-minute intervals by instruments placed in the north and south
met towers. The 10-minute sample data were averaged to derive nightly estimates of
temperature and wind speed, which were then qualitatively compared with numbers of bat call
seqguences recorded at each detector.

2.3 RESULTS
2.3.1 Detector Operation

Detectors were operational for a total of 774 of 954 potential detector-nights (81%) between
March 29 and September 3, 2008 (Table 2-1). Each detector recorded a large quantity of data,
and some of the detectors experienced data loss due to occasional power-down or other
unexpected technical problems. Detector success ranged from 69% at the North Tree detector,
to 95% at the South Tree detector. Data loss in this survey is not considered to be of significant
concern because there was always at least one detector functioning at both the north and south
sample locations at all times during the survey (Appendix A; Tables 1-6).

2.3.2 Detection Rates

A total of 18,715 bat calls sequences were recorded at the six bat detectors, with a mean nightly
detection rate of 23.8 call sequences/detector/night (s/d/n; Tables 2-1 and 2-2) for the entire
survey period. Mean nightly detection rate was variable for individual detectors (Table 2-1), with
the highest mean detection rate recorded at the North Tree detector (108.3 s/d/n for the entire
survey). Detection rates at the four detectors suspended from the met towers ranged from 0.2
s/d/n (South High - spring) to 24.3 s/d/n (North Tree - fall). Detection rates at the two tree
detectors ranged from 12.5 s/d/n (North Tree - spring) to 256.5 s/d/n (North Tree -fall). Number
of nightly detections varied from 0 to 688 across detectors (Figures 2-4 through 2-8; Appendix
A, Tables 1 through 6).
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Spring, Summer, and Fall 2008 Bird and Bat Survey Report

February 2012

Table 2-1. Seasonal summary of 2008 acoustic survey results at Buckeye Anabat detectors
Number of Detector- Sequences Detection Max
Detector / Season* Dates Nights nights** Rgcorded Rate *** Recorded****
North High
Spring 29 Mar—15 May 48 25 24 1.0 7
Summer 16 May—15 Aug 92 85 158 1.9 6
Fall 16 Aug—3 Sep 19 19 90 4.7 14
North Low
Spring 29 Mar—15 May 48 24 66 2.8 13
Summer 16 May—15 Aug 92 85 778 9.2 26
Fall 16 Aug-3 Sep 19 19 461 24.3 46
North Tree
Spring 29 Mar—15 May 48 24 300 12.5 94
Summer 16 May-15 Aug 92 69 7251 105.1 688
Fall 16 Aug-3 Sep 19 17 4361 256.5 682
South High
Spring 29 Mar-15 May 48 13 2 0.2 1
Summer 16 May—15 Aug 92 79 259 3.3 14
Fall 16 Aug-3 Sep 19 19 123 6.5 16
South Low
Spring 29 Mar-15 May 48 48 108 2.3 9
Summer 16 May—15 Aug 92 92 477 5.2 22
Fall 16 Aug—3 Sep 19 19 265 13.9 33
South Tree
Spring 29 Mar—15 May 48 a7 957 20.4 204
Summer 16 May—15 Aug 92 85 2787 32.8 480
Fall 16 Aug-3 Sep 19 19 248 13.1 95
Overall Results
Sp.ring Met Average 29 Mar-15 May 48 28 50 1.8 --
Spring Tree Average 96 71 1257 17.7
Summer Met Average 16 May—15 Aug 92 85 418 4.9 -
Summer Tree Average 184 154 10038 65.2
Fall Met Average 16 Aug-3 Sep 19 19 235 12.4 --
Fall Tree Average 38 36 4609 128.0
Survey Totals 954 788 18715 23.8
*Seasons are not equal in length: spring = March 29 to May 15; summer = May 16 to August 15; fall = August 16 to September
3
** Detector-night is a sampling unit during which a single detector is deployed overnight. On nights when two detectors are
deployed, the sampling effort equals two detector-nights, etc.
*** Number of ultrasound sequences recorded per detector-night.
**+* Maximum number of ultrasound sequences recorded from any single detector for a 12-hour sampling period.
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Table 2-2. Monthly summary of 2008 acoustic survey results at Buckeye Anabat detectors
Number of Detector- Sequences Detection Max Recorded
Detector / Month Dates Nights nights* Recorded Rate ** rkk
North High
March 29 Mar—31 Mar 3 3 0 0.0 0
April 01 Apr—30 Apr 30 7 0 0.0 0
May 01 May—31 May 31 31 35 1.1 7
June 01 Jun—30 Jun 30 30 59 2.0 6
July 01 Jul-31 Jul 31 24 49 2.0 5
August 01 Aug—31 Aug 31 31 111 3.6 14
September 01 Sep—03 Sep 3 3 18 6.0 10
North Low
March 29 Mar—31 Mar 3 3 0 0.0 0
April 01 Apr—30 Apr 30 6 6 1.0 6
May 01 May—31 May 31 31 118 3.8 13
June 01 Jun—30 Jun 30 30 205 6.8 21
July 01 Jul-31 Jul 31 24 329 13.7 26
August 01 Aug—31 Aug 31 31 581 18.7 46
September 01 Sep—03 Sep 3 3 66 22.0 37
North Tree
March 29 Mar—31 Mar 3 3 0 0.0 0
April 01 Apr—30 Apr 30 6 17 2.8 7
May 01 May—31 May 31 26 768 29.5 95
June 01 Jun—30 Jun 30 29 1980 68.3 398
July 01 Jul-31 Jul 31 23 2713 118.0 517
August 01 Aug—31 Aug 31 20 4733 236.7 688
September 01 Sep—03 Sep 3 3 1701 567.0 682
South High
March 29 Mar—31 Mar 3 0 0 0.0 0
April 01 Apr—30 Apr 30 12 2 0.2 1
May 01 May-31 May 31 17 23 1.4 5
June 01 Jun—30 Jun 30 17 50 2.9 6
July 01 Jul-31 Jul 31 31 118 3.8 14
August 01 Aug—31 Aug 31 31 167 5.4 16
September 01 Sep-03 Sep 3 3 24 8.0 11
South Low
March 29 Mar—31 Mar 3 3 0 0.0 0
April 01 Apr—30 Apr 30 30 63 2.1 9
May 01 May-31 May 31 31 84 2.7 9
June 01 Jun—30 Jun 30 30 109 3.6 7
July 01 Jul-31 Jul 31 31 163 5.3 18
August 01 Aug—31 Aug 31 31 401 12.9 33
September 01 Sep-03 Sep 3 3 30 10.0 11
South Tree
March 29 Mar—31 Mar 3 2 0 0.0 0
April 01 Apr—30 Apr 30 30 354 11.8 106
May 01 May-31 May 31 31 2446 78.9 480
June 01 Jun—30 Jun 30 30 337 11.2 182
July 01 Jul-31 Jul 31 24 499 20.8 113
August 01 Aug—31 Aug 31 31 316 10.2 95
September 01 Sep—03 Sep 3 3 40 13.3 24
Overall Results 954 788 18715 23.8 --
* Detector-night is a sampling unit during which a single detector is deployed overnight. On nights when two detectors are
deployed, the sampling effort equals two detector-nights, etc.
** Number of ultrasound sequences recorded per detector-night.
*** Maximum number of ultrasound sequences recorded from any single detector for a 12-hour sampling period.
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2.3.2.1 Detection Rates per Guild Group and Species

The majority of the recorded call sequences for all detectors combined belonged to the BBSH
guild (n = 11,238; 60.0%; Table 2-3). Calls identified as BBSH consisted primarily of calls that
could not be identified as either species (n = 9148; 82%), followed by calls identified as big
brown bats (n= 1948; 17%) and silver-haired bats (n = 106; 1%). The majority of call sequences
at each individual detector was also identified as BBSH, except for the North and South High
detectors, where LFUN calls were the most common (n=112; 41% and n= 161; 42%,
respectively; Table 2-3 and Figure 2-4 through Figure 2-7). Together, LFUN, HFUN, and
unknown calls (the UNKN guild) comprised 32% (n=6009) of call sequences recorded at all
detectors. When considered separately, the LFUN guild was the second most commonly
identified guild across all detectors (n=3253; 17%), followed by the HFUN guild (n=2439; 13%;
Table 2-3).

Calls identified as RBTB consisted primarily of call sequences identified as red bats (n = 496;
69%), followed by calls that could not be identified as either red bats or tri-colored bats (n = 213;
30%,; Figure 2-7; Appendix A). Only 1% (n=9) of call sequences in the RBTB guild were
identified as tri-colored bats. Only 3% of all calls were identified to the MYSP guild and 91%
(n=546) of these call sequences were recorded at the North Tree detector. Call sequences
identified as HB comprised only 1% of all calls sequences (n=148). The majority of HB calls
(n=44; 30%) were recorded at the North Tree detector (Table 2-3). The detection rates of
Lasurine species recorded at high and low positions within met towers showed peaks in silver-
haired bat activity in early May and mid-June, peaks in hoary bat activity in early June and mid-
July, and peaks in red bat activity in mid to late August (Figure 2-8).

Appendix A provides a series of tables with more specific information on the nightly timing,
number, and species composition of recorded bat call sequences. Specifically, Appendix A
Tables 1 through 6 provide information on the number of call sequences, by guild and
suspected species, recorded at each detector and the weather conditions for that night. Stantec
can provide a digital file of all acoustic calls, including all information about species identification
and timing of calls from each detector on an hourly and nightly basis, should that information be
desired.

Table 2-3. Distribution of detections by guild, March - September, 2008.
Guild
Detector BBSH | HB | RBTB | MYSP UNKN Total
HFUN | LFUN | Unknown
North High 91 9 20 4 35 112 1 272
North Low 495 17 173 21 249 318 32 1,305
North Tree 7891 | 44 333 546 1586 | 1312 200 11,912
South High 120 | 29 25 4 44 161 1 384
South Low 343 24 70 4 102 304 3 850
South Tree 2298 | 25 96 24 423 1046 80 3,992
Total 11238 | 148 717 603 2439 | 3253 317 18715
Guild Composition % 60% | 1% 4% 3% 13% 17% 2%
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Figure 2-4. Nightly detections at the North and South High met detectors from March through September,

*Guild codes: UNKN (unknown); RBTB (red bat/tri-colored bat); BBSH (big brown/silver haired); MYSP (Myotis); and HB
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Figure 2-6. Nightly detections at the North and South Tree detectors from March through September,

2008.
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Figure 2-7. Summary of call sequences recorded during from March to September, 2008 by guild and
species in the Project area. *Species codes: EPFU = big brown bat; LANO = silver-haired bat; PESU = tri-colored bat; LACI =
hoary bat; LABO = red bat. *Guild codes: RBTB = red bat/ tri-colored bat; BBSH = big brown/ silver-haired bat; HB = hoary bat;
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Figure 2-8. Nightly detections of Lasiurine species (silver-haired, red, and hoary bats) at met tower
detectors from March through September, 2008.

2.3.2.2 Seasonal and Nightly Variation in Detection Rates

When comparing the total number of call sequences recorded in each month during the spring
(March 29 through May 15), summer (May 16 through August 15), and fall (August 16 through
September 3), all detectors, with the exception of the South Tree detector, showed similar
trends in seasonal activity, whereby activity increased steadily throughout the sampling period
and was the greatest in the fall (Figures 2-9 a and b). Detection rates at the South Tree
detector dropped sharply in early June (Figure 2-9 b). This is not consistent with what would be
expected, given typical bat activity associated with summer breeding and foraging activities.
The sharp drop in detection rates after June 1 is difficult to explain. Although careful
examination of field data sheets and detector status files did not indicate any problems, it is
possible that some unknown malfunction (e.g., reduced microphone sensitivity as a result of
water damage) was responsible for this unexpected trend, rather than a real biological
phenomenon.

During the spring, call sequences recorded per night for all detectors combined ranged from a
minimum of zero (nine nights) to 324 call sequences (May 5). During the summer, call
sequences ranged from a minimum of 3 (June 30) to 749 call sequences (August 5). During the
fall, call sequences ranged from a minimum of 32 (August 16) to 751 call sequences
(September 3). Peaks in call volume varied with time of night, with the greatest activity
occurring one and two hours after sunset (Figure 2-10).
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Figure 2-9a. Mean nightly detection rate summarized by month for all detectors suspended in met towers
in the Project area from March through September 2008 (*note that March and September each included only three
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Figure 2-9b. Mean monthly detection rate for all tree detectors from March through September, 2008.

*Note that March and September each included only three possible detector-nights.
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Figure 2-10. Distribution of hourly recorded call sequences at all detectors, March through September,
2008.

When the total number of call sequences recorded per night for all detectors combined is plotted
against mean nightly temperatures, some patterns appear (Figure 2-11). Based on qualitative
analysis, the number of recorded call sequences appears to remain relatively low at
temperatures less than 10 °C (50 °F) and nights with peak activity were all recorded at
temperatures greater than this. Similarly, when the total number of call sequences recorded per
night for all detectors combined is plotted against mean nightly wind speeds, the number of call
sequences recorded tended to be low at wind speeds greater than approximately 7.5 m/s (16.8
mph), although there were relatively few nights that had wind speeds greater than this (Figure 2-
12).
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Figure 2-11. Total number of bat call sequences recorded each night at Met High, Low, and Tree

detectors during spring, summer, and fall 2008, plotted against average nightly temperature (°C). *Note that

weather data were not available from 3/29 through 3/31.
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Figure 2-12. Total number of bat call sequences recorded each night at Met High, Low, and Tree

detectors during spring, summer, and fall 2008, plotted against average nightly wind speed (m/s). *Note that

weather data were not available from 3/29 through 3/31.
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2.4 DISCUSSION AND CONCLUSIONS

Bat echolocation surveys provide insight into activity patterns, possible species compaosition,
and timing of movements of bats in the study area. In general, activity decreased with
increasing detector height, with the highest activity recorded at ground-level detectors and the
lowest activity recorded at the highest detectors suspended from the met towers. The highest
overall numbers of call sequences per detector-night were recorded at the North Tree detector
and the lowest numbers were recorded at the North High detector.

Differences in detection rates between guilds at the various detectors deployed in the study
area may reflect varying vertical distribution, habitat preferences, and unique foraging
characteristics and behaviors of different bat species (Hayes 2000). The majority of Myotis call
seguences were recorded at the tree detectors. This is not surprising since bats in the MYSP
guild generally forage at or below tree canopy height and thus are more often picked up by
ground-level detectors. Recent research using Anabat detectors recorded Myotis species more
frequently at lower heights and larger species such as big brown and hoary bats were more
frequently at higher heights (Arnett et al. 2006). While the Myotis calls in this survey followed
this trend, the detection rates for big brown and hoary bats did not, as these species were also
most frequently recorded at tree detectors.

The interpretation of guild composition is confounded by the high number of UNKN call
sequences. Unknown call sequences could not be identified to guild or species due to short call
seqguences (less than five pulses) or poor call signature formation, often a result of bats flying at
the edge of the detection zone of the detector or flying away from the microphone. The
relatively small area sampled by bat detectors makes scenarios leading to un-identifiable call
seguences common, but some information can still be gleaned from these poor recordings.
Specifically, 41% of UNKN sequences were identified as being HFUN, which likely consisted of
red bats, tri-colored bats, and Myotis species, since these species nearly always produce
ultrasound sequences greater than 30 kHz. Eighty-two percent of HFUN calls of were recorded
at ground-level detectors. Because Myotis species are more frequently detected beneath the
canopy level (Arnett et al. 2006), we suspect that the majority of HFUN sequences represent
Myotis species. Thus, the Myotis species are likely more common in the study area than the
3% detection rate of the MYSP guild suggests.

Recent studies have found that bat activity patterns are influenced by weather conditions (Arnett
et al. 2006, Arnett et al. 2008, Reynolds 2006). Acoustic surveys have documented a decrease
in bat activity rates as wind speed increase and temperatures decrease, and bat activity has
been shown to correlate negatively to low nightly mean temperatures (Hayes 1997, Reynolds
2006). Similarly, weather factors appeared related to bat collision mortality rates documented at
two facilities in the southeastern United States, with mortality rates negatively correlated with
both wind speed and relative humidity, and positively correlated to barometric pressure (Arnett
2005). These patterns suggest that bats are more likely to be active on nights with low wind
speeds (less than 4-6 m/s) and generally favorable weather (warm temperatures, low humidity,
high barometric pressure). Thus, several weather variables individually affect bat activity, as
does the interaction among variables (i.e., warm nights with low wind speeds, and high
pressure).

© EverPower Wind LLC; Champaign Wind LLC 23



Spring, Summer, and Fall 2008 Bird and Bat Survey Report
February 2012

A qualitative look at trends in weather conditions and detection rates (Figures 2-11 and 2-12)
shows a potential relationship between temperature, wind speed, and bat activity rates.
However, modeling these effects and interactions in a scientifically robust manner would require
a substantially larger sample size and replication across the landscape. Sampling at the spatial
and temporal scales used in this acoustic survey is not capable of showing interactions among
conditions and the role of seasonal behaviors.

Additionally, nightly trends in mean detections and mean weather conditions mask small-scale
variation that occurs within a night. There are many factors driving such small-scale variation in
hourly number of recordings. Most North American bats species emerge from their roosts in
large numbers shortly after dusk, periodically returning to their roosts for short periods during
the night (see Hayes 1997 and cited references). This night-roosting behavior results in
relatively higher activity levels shortly after dusk, when bats have not eaten or drank in many
hours, and again just before dawn when many individuals will forage and drink again before
returning to their roost for daylight hours. The observed hourly distribution of bat activity
documented at acoustic detectors in the study area is largely consistent with this literature,
although a peak in activity before dawn was not observed.

Detection rates were generally higher at north met tower detectors than at the south met tower
detectors. When comparing detection rates in the study area to other wind project sites for
which data are publicly available (Tables 2-4 and 2-5), average detection rates at the four met
tower detectors (1.8 s/d/n in spring; 12.4 s/d/n in fall) were within the range of those observed at
other sites in recent years. The average detection rates at the north and south tree detectors
(17.7 s/d/n in spring; 128.0 s/d/n in fall) were relatively high when compared to other sites
(although very few sites were available for comparison during the spring [n=4]).

Although the fall detection rate at the South Tree detector (13.1 s/d/n) was comparable to rates
observed at other sites in the east, the rate at the North Tree detector (256.5 s/d/n) was very
high. Acoustic activity at the North Tree detector comprised mostly call sequences identified to
the BBSH guild (74%; n=3228). Fourteen percent of these calls were identified to species as
big brown bat, and the majority of the remaining calls were likely also big brown bats, given that
no silver-haired bats were captured during summer mist-netting surveys and big brown bats
were the most frequently captured species, comprising 57% of all individuals captured (Stantec
2008). Given the exceptionally high number of call sequences recorded, it is likely that the
North Tree detector was placed in close proximity to a big brown maternity colony and the
detector was picking up local activity of bats foraging along the field edge where the detector
was placed.
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Table 2-4. Summary of publicly available spring bat detector surveys (results reported for individual detectors)
Year Project State Location Habitat H((erir?)ht Dﬁrgﬁtgr Start End Calls Rate Reference
Tree or low tower detectors (10 m or below)
2008 | Oakfield ME Penobscot County forest edge 3-5 31 5/1 5/31 58 8.4 Stantec 2009a
2008 | Oakfield ME Penobscot County forest edge 4 31 5/1 5/31 24 3.4 Stantec 2009a
2008 | Record Hill ME Oxford County forest edge 2 21 5/27 6/16 378 87.9 Stantec 2009b
2008 | Record Hill ME Oxford County forest edge 5 20 5/28 6/16 231 20.6 Stantec 2009b
2006 | Lempster NH Lempster forest edge 5 21 4/5 6/12 16 0.8 Woodlot 2007a
2006 | Howard NY Howard field 8 35 4/15 6/3 29 0.8 Woodlot 2006f
2008 | Allegany NY Cattaraugus County | forest edge 2 48 4/2 5/31 7 0.8 Stantec 2008b
2008 | Buckeye OH Urbana field 2 24 3/29 5/15 300 12.5 this report
2008 | Buckeye OH Urbana field 2 47 3/29 5/15 957 20.4 this report
2005 | Sheffield VT Sheffield forest edge 10 4 5/12 5/29 0 0 Woodlot 2006a
2006 | Sheffield VT Sheffield forest edge 8 38 4/24 6/13 840 22.1 Woodlot 2006a
2006 | Sheffield VT Sheffield forest edge 9 37 4/24 6/13 90 2.4 Woodlot 2006a
2006 | Sheffield VT Sheffield forest edge 8 34 4/24 6/13 178 5.2 Woodlot 2006a
2006 | Deerfield VT Searsburg forest edge 2 37 4/14 6/11 4 0.1 Woodlot 2005¢c
2008 | New Creek WV | Grant County forest edge 15 34 4/11 5/14 565 38.3 Stantec 2008a
2008 | New Creek WV | Grant County talus slope 0 29 4/11 5/14 57 13.3 Stantec 2008a
Met tower detectors
2006 | Kibby ME Eustis forest edge 50 14 5/4 6/19 Woodlot 2006h
2006 | Kibby ME Eustis forest edge 50 24 5/4 6/19 0 Woodlot 2006h
2006 | Kibby ME Eustis forest edge 20 35 5/4 6/19 31 0.7 Woodlot 2006h
2006 | Kibby ME Eustis forest edge 50 35 5/4 6/19 0 Woodlot 2006h
2008 | Oakfield ME | penobscot County | forestedge 22 36 5/1 6/16 5 Stantec 2009a
2008 | Oakfield ME | penobscot County | forestedge 11 36 5/1 6/16 2 0.1 Stantec 2009a
2008 | Record Hill ME | Oxford County forest edge 45 45 5/1 6/16 4 0.7 Stantec 2009b
2008 | Record Hill ME | Oxford County forest edge 20 47 4/23 8/13 3 0.3 Stantec 2009b
2008 | Record Hill ME | oxford County forest edge 45 45 4123 8/13 6 05 Stantec 2009b
2008 | Record Hill ME | Oxford County forest edge 20 37 4/23 8/17 3 0.3 Stantec 2009b
2006 | Lempster NH Lempster forest edge 40 60 4/5 6/12 7 0.1 Woodlot 2007a
2006 | Lempster NH Lempster forest edge 20 50 4/5 6/12 3 0.1 Woodlot 2007a
2005 | Cohocton NY Cohocton field 30 29 5/2 5/30 21 0.7 Woodlot 2006¢
2005 | High Sheldon NY Sheldon field 30 36 4/21 5/30 6 0.2 Woodlot 2006b
2005 | Jordanville NY Jordanville field 30 29 4/14 5/13 15 0.5 Woodlot 2005n
2005 | Marble River NY Churubusco field 30 46 4/14 5/30 12 0.3 Woodlot 2005I
2005 | Prattsburgh NY Prattsburgh field 30 17 4/15 5/10 0.5 Woodlot 2005b
2005 | Prattsburgh NY Prattsburgh field 15 20 4/11 5/30 0.4 Woodlot 2005b
2005 mliﬁlsl\tllunnsville NY Munnsuville field 30 22 5/10 5/31 6 0.3 Woodlot 20059
2006 | Chateaugay NY Chateaugay field 40 54 4/16 6/8 117 2.2 Woodlot 2006e
2006 | Chateaugay NY Chateaugay field 20 54 4/16 6/8 103 1.9 Woodlot 2006e
2006 | Howard NY Howard field 50 36 4/15 6/4 5 0.1 Woodlot 20050
2006 | Howard NY Howard field 20 45 4/15 6/7 16 0.4 Woodlot 20050
2005 | Clayton NY Clayton forest edge 20 42 4/20 5/31 55 1.3 Woodlot 2005m
2005 | Clayton NY Clayton forest edge 15 36 4/20 5/31 12 0.3 Woodlot 2005m
2005 | Stamford/Moresville NY Stamford forest edge 30 27 4/12 5/8 8 0.3 Woodlot 2005e
2008 | Allegany NY Cattaraugus County forest edge 40 59 4/2 5/31 15 Stantec 2008b
2008 | Allegany NY Cattaraugus County | forest edge 20 59 4/2 5/31 13 18 Stantec 2008b
2008 | Allegany NY Cattaraugus County | forest edge 12 50 412 5/31 28 51 Stantec 2008b
2008 | Buckeye OH Urbana field 40 25 3/29 5/15 24 1.0 this report
2008 | Buckeye OH Urbana field 20 24 3/29 5/15 66 2.8 this report
2008 | Buckeye OH Urbana field 40 13 3/29 5/15 2 0.2 this report
2008 | Buckeye OH Urbana field 20 48 3/29 5/15 108 2.3 this report
2005 | Deerfield VT Searsburg forest edge 15 40 4/19 6/15 4 0.1 Woodlot 2005j
2005 | Sheffield VT Sheffield forest edge 20 31 5/1 5/31 6 0.2 Woodlot 2006a
2006 | Deerfield VT Searsburg forest edge 35 60 4/14 6/13 4 0.1 Woodlot 2005s
2006 | Deerfield VT Searsburg forest edge 15 47 4/14 5/31 0 Woodlot 2005s
2006 | Deerfield VT Searsburg forest edge 30 29 4/14 5/20 0 Woodlot 2005s
2006 | Deerfield VT Searsburg forest edge 15 21 4/14 5/16 7 0.3 Woodlot 2005s
2006 | Sheffield VT Sheffield forest edge 31 36 4/24 6/13 5 0.14 Woodlot 2005a
2005 | Liberty Gap WV | Harper forest edge 30 21 4/17 6/7 2 0.1 Woodlot 2005k
2005 | Liberty Gap WV | Harper forest edge 15 21 4/17 6/7 19 0.9 Woodlot 2005k
2008 | New Creek WV | Grant County forest edge 40 34 4/11 5/14 13 1.9 Stantec 2008a
2008 | New Creek WV | Grant County forest edge 20 28 4/11 5/14 25 4.5 Stantec 2008a
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Table 2-5. Summary of publicly available fall bat detector surveys (results reported for individual detectors
Height Detector
Year Project State Location Habitat (m) Nights Start End Calls Rate Reference
Tree or Low Tower detectors (10 m or below)

2008 | Highland ME Somerset Cty forest edge 5 17 8/12 8/28 3731 219.5 Stantec 2009¢
2008 | Highland ME | Somerset Cty forest edge 5 23 8/11 9/2 37 1.6 Stantec 2009c
2008 | Highland ME | Somerset Cty forest edge 8 17 8/11 8/27 5475 322.2 Stantec 2009c
2008 | Highland ME | Somerset Cty forest edge 5 29 8/11 9/8 2197 75.8 Stantec 2009¢
2008 | Highland ME | Somerset Cty forest edge 2 23 8/11 9/2 73 3.2 Stantec 2009¢
2005 | Lempster NH Lempster forest edge 7.5 34 9/20 10/31 27 0.8 Woodlot 2005d
2005 | Lempster NH Lempster forest edge 2 42 9/20 10/31 2 0 Woodlot 2005d
2006 | Lempster NH Lempster forest edge 10 29 9/9 10/24 2 0.1 Woodlot 2007a
2006 | Lempster NH Lempster forest edge 3 44 9/9 10/24 384 8.7 Woodlot 2007a
2005 | High Sheldon NY Sheldon field 2 49 8/1 10/4 5535 113 Woodlot 2005n
2005 | Howard NY Howard field 2 25 8/3 8/27 1493 51.5 Woodlot 20050
2005 | Jordanville NY Jordanville field 2 34 8/12 9/22 124 4.4 Woodlot 2005q

Marble
2005 | River/Churubusco NY Churubusco field 10 34 8/1 10/11 150 4.4 Woodlot 2005I

Marble
2005 | River/Churubusco NY Churubusco field 2 18 8/1 10/11 113 6.3 Woodlot 2005I
2005 | Top Notch NY Fairfield field 2 34 8/19 9/21 44 1.3 Woodlot 2005p
2005 | West Hill NY Munnsville field 2 30 8/1 10/21 10 0.3 Woodlot 2005r
2005 | Clayton NY Clayton forest edge 2 33 8/19 9/20 154 4.7 Woodlot 2005m
2005 | Stamford/Moresville NY Stamford forest edge 2 58 8/15 10/15 280 4.8 Woodlot 2005e
2008 | Allegany NY Cattaraugus forest edge 2 85 8/16 11/14 62 9 Stantec 2008c
2008 | Buckeye OH Urbana field 2 17 8/15 9/3 4361 256.5 this report
2008 | Buckeye OH Urbana field 2 19 8/15 9/3 248 13.1 this report
2008 | New Creek WV | Grant County forest edge 15 64 8/15 10/17 565 38.3 Stantec 2008a
2008 | New Creek WV | Grant County talus slope 0 64 8/15 10/17 241 35.8 Stantec 2008a

MET Tower Detectors

2005 | Dans Mountain MD Loarville forest edge 11 53 8/1 9/22 574 10.8 Woodlot 2005a
2005 | Dans Mountain MD Loarville forest edge 23 31 8/1 9/22 388 12.5 Woodlot 2005a
2006 | Kibby ME Eustis forest edge 45 72 6/20 10/25 18 0.3 Woodlot 2006m
2006 | Kibby ME Eustis forest edge 45 76 6/20 10/25 0 0 Woodlot 2006m
2006 | Kibby ME Eustis forest edge 20 44 6/20 10/25 4 0.1 Woodlot 2006m
2006 | Kibby ME Eustis forest edge 45 20 6/20 10/25 0 0 Woodlot 2006m
2006 | Redington ME Redington forest edge 15 21 8/10 10/24 0 0 Woodlot 2005u
2006 | Redington ME Redington forest edge 15 48 8/10 10/24 0 0 Woodlot 2005u
2006 | Redington ME Redington forest edge 30 29 8/10 10/24 0 0 Woodlot 2005u
2006 | Redington ME Redington forest edge 30 37 8/10 10/24 0 0 Woodlot 2005u
2006 | Stetson ME Danforth forest edge 30 73 6/28 10/16 8 0.1 Woodlot 2007b
2006 | Stetson ME Danforth forest edge 30 76 6/28 10/16 170 2.2 Woodlot 2007b
2006 | Stetson ME Danforth forest edge 15 105 6/28 10/16 108 1 Woodlot 2007b
2006 | Stetson ME Danforth forest edge 15 107 6/28 10/16 651 6.1 Woodlot 2007b
2008 | Highland ME | Somerset Cty forest edge 45 54 8/28 10/20 21 0.4 Stantec 2009¢
2008 | Highland ME | Somerset Cty forest edge 25 53 8/29 10/20 10 0.2 Stantec 2009¢
2008 | Highland ME | Somerset Cty forest edge 45 48 9/3 10/20 17 0.4 Stantec 2009¢
2008 | Highland ME | Somerset Cty forest edge 25 54 8/28 10/20 15 0.3 Stantec 2009¢
2008 | Highland ME | Somerset Cty forest edge 45 42 9/9 10/20 4 0.1 Stantec 2009¢
2005 | Lempster NH Lempster forest edge 15 42 9/20 10/31 14 0.3 Woodlot 2005d
2006 | Lempster NH Lempster forest edge 40 43 9/9 10/24 16 0.4 Woodlot 2007a
2005 | High Sheldon NY Sheldon field 15 65 8/1 10/4 335 5.2 Woodlot 2005n
2005 | High Sheldon NY Sheldon field 30 58 8/1 10/4 137 2.4 Woodlot 2005n
2005 | Howard NY Howard field 30 13 8/3 8/19 30 2.3 Woodlot 20050
2005 | Howard NY Howard field 27 15 8/3 8/14 30 2 Woodlot 20050
2005 | Jordanville NY Jordanville field 15 34 8/12 9/22 143 4.2 Woodlot 20059
2005 | Jordanville NY Jordanville field 30 41 8/12 9/22 255 6.2 Woodlot 2005g

Marble
2005 | River/Churubusco NY Churubusco field 20 39 8/1 10/11 243 6.2 Woodlot 2005I
2005 | Top Notch NY Fairfield field 15 34 8/19 9/21 30 0.9 Woodlot 2005p
2005 | Top Notch NY Fairfield field 30 34 8/19 9/21 99 3 Woodlot 2005p
2005 | West Hill NY Munnsville field 15 47 8/1 10/21 179 3.8 Woodlot 2005r
2005 | West Hill NY Munnsville field 30 52 8/1 10/21 106 2 Woodlot 2005r
2006 | Steuben NY Hartsville field 15 76 7126 10/10 119 1.6 EDR 2006b
2006 | Steuben NY Hartsville field 30 49 7/26 10/10 84 1.7 EDR 2006b
2006 | Wethersfield NY Wethersfield field 15 54 7125 10/9 0 0 Woodlot 2006!
2006 | Wethersfield NY Wethersfield field 30 26 7125 10/9 22 0.8 Woodlot 2006!
2006 | Centerville NY Centerville field 15 48 7125 10/10 2 0 Woodlot 2006!
2006 | Centerville NY Centerville field 35 41 7125 10/10 3 0.1 Woodlot 2006I
2006 | Chateaugay NY Chateaugay field 40 58 7125 10/4 173 3 Woodlot 2006j
2006 | Chateaugay NY Chateaugay field 20 44 7125 10/4 345 7.8 Woodlot 2006j
2006 | Dutch Hill NY Cohocton field 15 43 8/12 10/11 46 1.1 Woodlot 2006¢
2006 | Dutch Hill NY Cohocton field 30 47 8/12 10/11 57 1.2 Woodlot 2006¢
2005 | Clayton NY Clayton forest edge 30 0 8/19 9/20 0 0 Woodlot 2005m
2005 | Stamford/Moresville NY Stamford forest edge 15 43 8/15 10/15 293 6.8 Woodlot 2005e
2005 | Stamford/Moresville NY Stamford forest edge 30 54 8/15 10/15 285 5.3 Woodlot 2005e
2008 | Allegany NY | Cattaraugus forest edge 40 85 8/16 11/14 15 2.6 Stantec 2008c
2008 | Allegany NY | Cattaraugus forest edge 20 91 8/16 11/14 55 10.4 Stantec 2008c
2008 | Allegany NY | Cattaraugus forest edge 12 91 8/16 11/14 41 55 Stantec 2008c
2008 | Buckeye OH Urbana field 40 19 8/15 9/3 90 4.7 this report
2008 | Buckeye OH Urbana field 20 19 8/15 9/3 461 24.3 this report
2008 | Buckeye OH Urbana field 40 19 8/15 9/3 123 6.5 this report
2008 | Buckeye OH Urbana field 20 19 8/15 9/3 265 13.9 this report
2008 | New Creek WV | Grant County forest edge 40 64 8/15 10/17 34 9.1 Stantec 2008a
2008 | New Creek wy | Grant County forest edge 20 64 8/15 10/17 46 16.9 Stantec 2008a
2008 | New Creek wy | Grant County forest edge 40 58 8/15 10/17 55 10.6 Stantec 2008a
2008 | New Creek wy | Grant County forest edge 20 64 8/15 10/17 84 22.2 Stantec 2008a
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The detection rates at individual detectors during fall 2008 were different than those recorded at
the same locations during fall 2007 from August 28 to October 29, 2007 (Stantec 2007). For
example, the South Tree detector had the highest call rate (28.4 s/d/n) in fall 2007, while the
North Tree detector had the lowest call rate (3.5 s/d/n) of all six detectors in fall 2007. However,
the North Tree detector suffered from a large number of malfunctions during fall 2007 and only
operated on 25 of the 63 potential detector nights (40% success rate), making it difficult to
interpret and compare results. Differences in survey results between years is somewhat
expected, given that the survey periods only overlapped slightly and each survey likely captured
different biological phenomena, such as migration peaks of different species. Additionally, it is
expected that year to year variation in local bat populations and weather conditions will also
affect acoustic survey results.

Thus, caution should be used when comparing the levels of activity among different years, or to
rates detected in other acoustic surveys. Numbers of recorded bat call sequences are not
necessarily correlated with numbers of bats in an area because acoustic detectors do not allow
for differentiation between a single bat making multiple passes, and multiple bats each recorded
individually (Hayes 2000). Additionally, differences in methodology, sampling duration, habitat,
detector placement, and physiographic conditions among surveys limit our ability to make
meaningful comparisons. Further limiting our interpretation of acoustic survey results, in terms
of predicting risk to bats, is the fact that no studies to date have linked pre-construction acoustic
activity rates with post-construction fatality rates.

Despite these limitations, the discussed patterns in peak timing of detection rates, and patterns
of species at different detector heights may be useful for predicting peak timing of potential bat
fatalities and the species that are most at risk during those times. Recent studies of mortalities
at wind developments have found bat mortality rates are highest among the Lasiurines (red,
silver-haired, and hoary bats) known to be long-distance migrants (Cryan 2003, Kunz et
al.2007a, Arnett et al. 2008). This pattern in mortality has led some to suggest that it is related
to the species’ migratory behavior (Cryan and Brown 2007). Peak mortality rates beginning
around August 1 is typical among post-construction studies from the eastern United States
(Arnett et al. 2008, Kunz et al. 2007a).

Trends in bat activity suggest that there is migratory activity occurring in the study area. This is
evidenced by a peak in total bat detections at almost all detectors during the period from mid-
August to early September. However, when looking at detections of Lasiurine species at high
and low detectors in met towers from mid-August to early September, only red bats displayed
an obvious peak in activity. Conversely, hoary and silver-haired bats did not display peak
activity during this time, but rather had high detection rates earlier in the survey, during the
spring migratory or summer breeding season. Because red bats were the only Lasiurine
species to show a peak in activity at met tower detectors during the early fall migratory period
when bat fatalities have been found to be most numerous, it is possible that bat mortalities at
the Project could be greatest in mid to late August and early September, and that these
mortalities could consist mostly of red bats.

© EverPower Wind LLC; Champaign Wind LLC 27



Spring, Summer, and Fall 2008 Bird and Bat Survey Report
February 2012

However, it is important to note that sampling was not continued beyond September 3, 2008
because an acoustic survey in the study area was conducted from September 1 through
October 15, 2007, as per the approved ODNR work plan (Stantec 2007). Therefore, it is
possible that silver-haired bats and hoary bats experienced peaks later in the fall that were not
captured in the 2008 survey. Results from the fall 2007 survey showed minimal hoary bat
activity overall, with no conspicuous peaks in activity during the fall (Stantec 2007). However,
there was a peak in silver-haired detections in early October, 2007, which could indicate
increased risk for this species later in the fall. On the other hand, it is very important to
acknowledge that precise estimates of mortality are not possible, and number of bat call
sequence recordings per night may not be as useful in predicting mortality as are the results of
post-construction surveys at nearby wind developments.

3.0 Diurnal Raptor and Sandhill Crane Survey

3.1 INTRODUCTION

The study area is located in the Central Continental Hawk Flyway. Geography and topography
are major factors in shaping migration dynamics in this flyway. The orientation of the Great
Lakes and inland mountain ranges influence diurnal migrants in central Canada and the mid-
west to fly generally southwestward to their wintering grounds in fall and northeastward in the
spring, with considerable east to west movement along the Great Lake shorelines (Kerlinger
1989, Kellogg 2004). The juxtaposition of the Appalachian Mountain ranges and large bodies of
water influence the distribution of raptor migration. Away from features such as the Lake Erie
shore, the Alleghany and Appalachian plateaus may provide "leading lines" for hawks to follow
(Kellogg 2004). Away from “leading lines” and shores, raptors may utilize low relief upland
areas; however, migration is not expected to concentrate in landscapes suboptimal for
migration, such as the interior of the mid-west. There are twenty species of raptors typically
observed in this flyway.

In order to minimize energy expenditure, raptors typically use ridgelines or shorelines to gain
altitude via thermal development or ridge-generated updrafts (Kerlinger 1989). Areas of
northern Ohio, on and near Lake Erie, support concentrations of migrant raptors which typically
avoid lengthy water crossings. The topography surrounding the Project does not contain any
outstanding features that typically concentrate raptors by providing reliable updrafts, such as
high relief ridges and plateaus. Raptor migration through central Ohio is likely less concentrated
than in other areas of the Central flyway because ridges and lake shores are not prevalent.

The Project is located in the south-central portion of the state in the Bellefontaine Uplands
physiographic region, a sub-region of the Central Ohio Till Plains. This region is characterized
by low to moderate relief (76 m; 250 ft) hills formed by glacial processes during the last glacial
maximum. Well to the east, the Alleghany Plateaus rise to slightly higher elevations with much
greater relief. Itis suspected that the majority of raptor migration, away from the Lake Erie
shoreline, would occur along the escarpments and leading lines of the Alleghany Plateau area.
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It is therefore likely that raptors migrating through central Ohio exhibit broad front migratory
behavior, in which the migrants move across the landscape with little or no deviation due to
topographic features.

Stantec conducted raptor surveys on 11 days in 2007 during August, September, and October
to determine if significant raptor migration occurs in the vicinity of the proposed Project. The
ODNR subsequently requested that Stantec perform additional surveys in spring and fall 2008
to provide additional information on raptor activity in the study area. In addition to this, the
ODNR requested that sandhill crane surveys (Grus canadensis) be conducted, following the
same protocol as the raptor surveys, during late winter 2008 to document their use of the study
area. The goal of both surveys was to document the occurrence of diurnally migrating birds in
the vicinity of the study area, including the number and species, approximate flight altitude,
general direction and flight path, as well as other notable flight behavior.

3.2 METHODS
3.2.1 Field Surveys

Surveys were conducted from a hill top clearing northwest of Mingo, Ohio at an elevation of
approximately 442 m (1,450 ft) (Figure 3-1). The observation site was in open and active
pastureland in the central region of the study area that offered excellent views to the south,
east, and west, and good views to the north. The observation site was near a 100 m (328 ft)
communication tower that provided a reference point for judging bird flight altitudes.

Raptor surveys were targeted to occur at least three days per week from March 1 to May 15,
2008 and from September 1 to November 15, 2008. Sandhill crane surveys were targeted to
occur at least three days per week from November 16 to December 15, 2008. Surveys were
conducted from 9:00 am to 5:00 pm in order to include the time of day when the strongest
thermal updrafts are typically produced and when the majority of raptor migration activity
generally occurs. Days with favorable flight conditions, produced by high-pressure systems and
the passage of weather fronts were targeted.

Surveys were based on methods developed by the Hawk Migration Association of North
America (HMANA 2007). Observers scanned the sky and surrounding landscape for raptors
flying through the area. Observations were recorded onto HMANA data sheets, which
summarize data by hour. Detailed notes on each observation, including location and flight path,
flight altitude, and activity of the bird were recorded.

Flight altitudes were categorized as less than or greater than 150 m (492 ft) above ground, the
proposed maximum height of the proposed wind turbines with blades oriented straight up.
Nearby objects with known altitudes, such as a communication tower and surrounding trees,
were used to gauge flight altitudes. Information regarding the bird’s behavior, and whether a
bird was observed in the same locations throughout the survey period, was used to differentiate
between migrant and resident raptors. The general flight paths of observed individuals were
plotted on topographic maps of the study area.
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Hourly weather observations, including wind speed, wind direction, temperature, percent cloud
cover, and precipitation were also recorded on HMANA data sheets. Birds that flew too rapidly
or were too far to accurately identify were recorded as unidentified to their genus or, if the
identification of genus was not possible, unidentified raptor.

3.2.2 Data Analysis

Field observations were summarized by species for each survey day and for the entire survey
period. This included a tally of the total number of individuals observed for each species, the
observation rate (birds/hour), and an estimate of how many observations were suspected
residents. The total number of birds, by species and by hour, was also calculated, as was the
species composition of birds observed flying below and above 150 m (492 ft). Finally, the
mapped flight locations of individuals were reviewed to identify any overall patterns for migrating
raptors.

Raptor observations from the study area were compared to publicly available data from similar
wind project sites. (Appendix B, Table 4 and Table 5).

3.3 RESULTS

Raptor surveys occurred on 32 days (216 hours) from March 1 to May 15, 2008, and on 24 days
(167 hours) from September 1 to November 15, 2008. Sandhill crane surveys occurred on 12
days (84 hours) from November 16 to December 15, 2008. A total of 1,476 raptors representing
twelve species were observed in the spring, yielding an observation rate of 6.8 birds/hour
(Figures 3-2a and 3-2b; Appendix B, Table 1a). A total of 581 raptors representing seven
species were observed during the fall raptor survey, yielding an observation rate of 3.5
birds/hour (Figures 3-2a and 3-2b; Appendix B, Table 1b).

Although no sandhill cranes were observed from November 15 to December 15, four sandhill
cranes were observed during a raptor survey on March 6, 2008. During the sandhill crane
survey, 27 raptors representing six species were observed, yielding an observation rate of 0.3
birds/hour during this period (Appendix B, Table 1c). Throughout the spring and fall, daily count
totals ranged from 1 to 94 observed raptors and passage rates ranged from 0.1 to 14.3
birds/hour. The high count of 94 raptors occurred on May 6 when winds were moderate (3.4 —
7.5 km/hr) and predominantly from the southwest.

Surveys were conducted on mostly clear to partly cloudy days with no or minimal precipitation,
allowing for optimal visibility. The development of thermals on survey days was evident as
temperatures increased and cumulus clouds developed. Winds were variable throughout the
survey period, wind speed was generally moderate to high (0 — 8 m/s; 18 mph), and
temperatures ranged from -5 °C (23 °F) to 32 °C (90 °F).
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Figure 3-2a. Species composition of low-occurrence raptor species observed during spring (March 1
through May 15) and fall (September 1 through November 15) 2008 raptor surveys.
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Figure 3-2b. Species composition of high-occurrence raptor species observed during spring (March 1

through May 15) and fall (September 1 through November 15) 2008 raptor surveys.
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Turkey vulture (Cathartes aura) ® was by far the most abundant species observed in the area
during both the spring and fall survey period (spring n=1,347, 91%; fall n=527, 91%). Red-tailed
hawks (Buteo jamaicensis) were the second most commonly observed species accounting for
7% of the total observations (n=98) in the spring, and 6% (n=32) in the fall. A number of
unidentified raptors were observed that were too far from the observer to accurately determine
genus. Other species observed in low numbers in the spring or fall included three species of
accipiter [Cooper’s hawk (Accipiter cooperii), sharp-shinned hawk (Accipiter striatus), and
northern goshawk (Accipiter gentilis)]; two species of buteo [broad-winged hawk (Buteo
platypterus) and red-shouldered hawk (Buteo lineatus)];three species of falcon [merlin (Falco
columbarius), peregrine falcon (Falco peregrinus), and American kestrel (Falco sparverius)]; two
species of eagle [bald eagle (Haliaeetus leucocephalus) and golden eagle (Aquila chrysaetos)];
and northern harriers (Circus cyaneus). Of the species observed during the survey, the
northern harrier is state-listed as endangered, the peregrine falcon and bald eagle are state-
listed as threatened, and the sharp-shinned hawk is a state species of concern in Ohio (ODNR
2007).

Eight percent of observed raptors were believed to be residents of the study area because they
were seen repeatedly foraging and perching at consistently similar locations throughout the
survey period. In these cases, a particular individual may have been repeatedly observed flying
back and forth across a section of hillside or perching in an area during the same day or on
more than one survey day. However, for the most part (92%), raptors that were observed were
believed to be actively migrating.

In addition to varying daily counts, the timing of raptor observations varied within each survey
day. On average, raptor counts peaked between 10:00 and 11:00 am during the spring, and
between 11:00 am and 12:00 pm during the fall (Figure 3-3; Appendix B, Tables 2a and 2b).
Observations of raptors during the spring remained relatively consistent between 10:00 am and
4:00 pm, but during the fall observations declined steadily after 12:00 pm as the day progressed
(Appendix B, Tables 2a and 2b).

During the spring, 95% of the observed raptors were flying less than 150 m agl and during the
fall 93% of raptors were observed below 150 m agl (Appendix B, Tables 3a and 3b).
Differences in flight altitudes between species were also observed (Figures 3-4a, 3-4b, 3-5a,
and 3-5b). The mean flight altitude of turkey vultures was less than 39 m (128 ft); with 94%
flying below 150 m. The mean flight altitude of red-tailed hawks was 38 m (125 ft), with 99%
flying below 150 m.

Only four sandhill cranes were observed during the spring raptor survey, all seen on March 6,
2008. The first pair of cranes was observed between 2:00 and 3:00 pm flying at approximately
100 m (328 ft) agl at an azimuth of 50 degrees. The pair attempted to land in a nearby field, but
then continued to fly through the study area. The second pair of cranes was observed between
3:00 and 4:00 pm flying at approximately 200 m (656 ft) agl at an azimuth of 10 degrees.

% While turkey vultures are not true raptors, they are diurnal migrants that exhibit flight characteristics similar to hawks
and other raptors and are typically included during hawk watch surveys.
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Figure 3-4a. Summary of flight altitudes and number of individuals for low-occurrence species observed

above and below 150 m during spring 2008 raptor migration surveys
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Figure 3-4b. Summary of flight altitudes and number of individuals for high-occurrence species observed
above and below 150 m during spring 2008 raptor migration surveys
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Figure 3-5a. Summary of flight altitudes and number of individuals for low-occurrence species observed
above and below 150 m during fall 2008 raptor migration surveys
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Figure 3-5b. Summary of flight altitudes and number of individuals for high-occurrence species observed
above and below 150 m during fall 2008 raptor migration surveys

3.4 DISCUSSION AND CONCLUSIONS

During spring and fall 2008, a total of 2,084 individuals representing thirteen different species of
raptors were observed during 68 days and 467 hours of observation, for a total observation rate
of 4.5 birds/hour. Turkey vultures, considered one of the most common raptor species in the
eastern United States (Wheeler 2003), accounted for 91% of all raptor observations and was
the most commonly observed species during the survey. No federally threatened or
endangered species were observed during the diurnal raptor surveys. Five northern harriers, a
state-listed endangered species, were observed in the spring and four were observed in the fall.
Four sandhill cranes, also a state endangered species, were observed in the spring. State
threatened species observed included two bald eagles, one in the spring and one in the fall, and
one peregrine falcon observed in the fall. Two sharp-shinned hawks, a state species of
concern, were observed in the spring.

When compared to 49 other publicly available spring raptor surveys conducted from 1999 to
2010 for wind projects, the passage rate observed for the study (6.8 birds/hour) was similar to
many in agricultural settings. The average passage rate for these sites was 6.1 birds/hr, with a
range of 0.1 birds/hr at Whethersfield, New York, to 25.6 birds/hr at Westfield, New York
(Appendix B, Table 4). When compared to passage rates for 50 other fall surveys conducted
from 2004 to 2010 for wind projects, the passage rate observed in the study area (3.1
birds/hour) is among the lowest Passage rates for the 50 other surveys ranged from a low of 0.0
raptors/hour in Clinton and Wyoming Counties, New York in fall 2005, to a high of 12.7 raptors
/hour in Bennington County, Vermont in fall 2004 (Appendix B, Table 5).
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Flight heights of raptors observed in the study area indicate that the majority of migrating raptors
occur within the zone of the blade-swept area of the proposed turbines. This trend has also
been observed at other proposed wind sites in the east, where the majority of raptors have been
observed below the height of proposed turbines (Tables 3-1 and 3-2). Variation in flight heights
is due to the particular flight behaviors of different raptor species, as well as daily weather
conditions. Typically, accipiters and falcons use up-drafts from side slopes to gain lift and,
therefore, usually fly low over ridgelines. Buteos tend to use lift from thermals that develop over
side slopes and valleys and tend to fly high during hours of peak thermal development. Raptors
(accipiters in particular) typically fly lower than usual during windy or inclement conditions.

The high percentage of low flight heights was likely influenced by the large number of observed
turkey vultures which typically fly at lower heights than other migrants, as they are undertaking
relatively small-scale movements while foraging. The frequent observation of turkey vultures
relative to the other raptor species observed was notable but not unexpected. Turkey vultures
have been known to historically occur in central Ohio in relatively high densities (Coles 1944)
and regional hawk watch counts often have high numbers of turkey vulture observations

Although the greater occurrence of migrants at low altitudes increases the potential for migrating
raptors to come into the vicinity of the proposed wind turbines, raptor mortality in the United
States, outside of California, has been documented to be very low. For example, mortality rates
found at onshore wind developments, outside of Altamont Pass in California, have documented
0 to 0.07 fatalities/turbine/year from 2000-2004 (GAO 2005). A more recent study at the Maple
Ridge Wind Power facility in New York also documented very low raptor mortality. A single
American kestrel was found during the 2006 study which surveyed 50 of 120 operational turbine
sites (Jain et al 2007). The second year of monitoring at 64 of 195 turbines at Maple Ridge
documented at total of 6 raptors (including those found incidentally and not during standard
surveys): 1 sharp-shinned hawk and 5 red-tailed hawks (Jain et al. 2008). Raptors represented
6% (Jain et al. 2008) of the 96 total birds found during the second year of monitoring at Maple
Ridge.

Out of more than a dozen sites surveyed in the U.S. in recent years, few had greater than 20
documented raptor fatalities (Osborn et al. 2000, Johnson et al. 2002, Kerlinger 2002, Young et
al. 2003, Erickson et al. 2000, Kerlinger 2006, Erickson et al. 2002, Johnson et al. 2003, Kerns
and Kerlinger 2004, Arnett et al. 2005, Koford et al. 2005, Fiedler et al. 2007, Jain et al. 2007,
Jain et al. 2008). Studies have documented avoidance behaviors of raptors in response to
turbines at modern wind facilities (Whitfield and Madders 2006, Chamberlain et al. 2006).
Because most raptors are diurnal, they are likely able to visually, as well as acoustically, detect
turbines during periods of fair weather, thereby reducing the chances of collision.

The results of the spring and fall 2008 surveys indicate that spring raptor migration at the study
area is comparable or low relative to other sites in the region. The results of the 2008 survey
indicates that raptors do not concentrate in large numbers through the study area, probably
because the site lacks the major topographical features that occur in other locations of the
Central Continental Flyway which concentrate raptor activity. Only four sandhill cranes were
observed incidentally during the spring raptor survey. The relatively low numbers of migrating
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raptors and sandhill cranes observed in the study area decreases the potential risk of collision
with the proposed turbines during migration.

4.0 Breeding Bird Survey

4.1 INTRODUCTION

Stantec conducted a breeding bird survey (BBS) during spring and summer 2008 to document
the species composition, abundance, and distribution of breeding birds in the study area.

4.2 METHODS

4.2.1 Field Surveys

Stantec biologists conducted breeding bird surveys within the study area once during May, twice
in June, and once again in July 2008. Survey timing and methods were based on
recommended protocol developed by the ODNR and modified from the USGS North American
Breeding Bird Survey protocol as described by Sauer et al. (1997). Surveys focused on
assessing the presence or absence of state or federally-listed species, but also documented all
species of breeding birds either heard or visually detected within the study area.

The point count method was used to count individuals of each species located at a series of
survey points located in three survey grids positioned in the north, central, and southern
portions of the study area (Figure 4-1). Two sample plots were initially designed to survey
breeding bird activity as close to the proposed turbines as possible based on the layout at the
time of surveys, referred to as “treatment plots”. One sampling grid was designed to survey
breeding bird activity that would not be affected by the development of the Project, and was
referred to as the “control plot”. The control plot was positioned as far as possible from any
proposed turbines, based on the best knowledge of long term project design. However, turbine
locations are subject to change based on changing circumstances, such as land access and
wind resources.

Each grid had a 10 x 10 configuration, with each cell 250 m by 250 m (820 ft by 820 ft) in size,
and a sampling point located at or near the center of each cell. Thus, each grid was composed
of 100 cells with 100 points, each a minimum of 250 m (820 ft) apart. The points were designed
to sample available habitats in proportion to their availability. The ODNR specified in their
recommended sampling protocol that no more than 20 points need be sampled in agricultural
habitats, regardless of whether or not it comprised greater than 20% of the habitat in the
sampling grid. The habitat in each of the sampling grids (and the larger study area in general)
consisted of approximately 10 to 12% forested habitat, and 88 to 90% agricultural habitat.

Thus, proportionally there were 10 to 12 points sampled in forested habitat, and 18 to 20 points
sampled in agricultural habitat in each sample grid. There was a total of 30 points sampled in
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each grid, for a total of 90 points sampled during the BBS. At least 25% of all points in each
grid were placed at least 100 m from a roadway to minimize effects of roads and related
disturbance on breeding birds.
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Surveys were targeted to begin 30 minutes before sunrise and to be complete four hours after
sunrise. Surveys were only conducted on days with suitably clear weather, with mild
temperatures, and when rain or wind would not inhibit the detection of birds. GPS location,
time, weather, habitat, species, number of individuals, and other behavioral notes were
recorded during each point count. For each 10-minute point count, a 50 m (164 ft) radius circle
around the observer was estimated and the area was divided into four quadrants. During the
point count, the observers oriented themselves toward the north and plotted the location of each
bird heard or seen within one of the four quadrants.

Each point count was broken into three time periods: the first three minutes, the following two
minutes, and the final five minutes. For the duration of the 10-minute count surveys, the
species and the number of individuals occurring between 0-50 m (0-164 ft), 50-100 m (164 —
328 ft), or greater than 100 m (328 ft) from the observer, or flying overhead, were recorded in
the period during which they were first heard. During each consecutive time period, observers
determined the location of previously recorded birds and tracked any movements within the
count circle in order to avoid recounting birds. Other notes related to breeding behavior,
weather conditions and habitat descriptions were recorded. When possible, observers made
digital recordings of rare or unusual birds for purposes of documentation.

4.2.2 Data Analysis

Observational data collected during each round of point count surveys were used to determine
species composition and distribution. Quantitative data collected during the second, third and
fourth rounds of surveys were used to calculate the species richness (e.g., total number of
species observed), relative abundance (e.g., evenness of species observed), and frequency of
breeding birds within the available habitats of the study area. The control plot was analyzed
separately from the treatment plots, and the surveyed habitats were summarized into two types:
agricultural and forested. Data collected during the first survey round (May 1 -21) were not
included in the statistical analysis due the large numbers of migrants included in point counts.
Birds recorded as flyovers and greater than 100 m (328 ft) from the observer were also not
included in statistical analyses; however these data were used to determine overall species
richness and the total number of birds observed.

4.3 RESULTS

One round of surveys was conducted in May (May 3, 4, 6, 7, 9, 15, 20, and 21), one was
conducted in June (June 1, 2, 4-7), one was conducted in both June and July (June 10-13, 24,
29 and July 7), and one was conducted in July (July 19, 20, 23-25, 27 and 29). Surveys were
conducted when wind or rain conditions had no adverse effect on bird detection. Wind
conditions during the surveys were predominantly calm to 5.4 m/s (12 mph); wind speeds did
not exceed 10.7 m/s (24 mph) during the surveys. Weather conditions ranged from clear to
overcast skies, although there were periods of fog during point count surveys on June 2 and
June 13. Temperatures during the surveys ranged from 7 to 27° C (45° to 81° F).
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A total of 90 breeding bird survey point counts were sampled during the site visits. A total of
5947 individual birds representing 97 species were observed during the point count surveys.
The species most commonly observed among the 90 points included the red-winged blackbird
(Agelaius phoeniceus) (n=1324), horned lark (Eremophilia alpestris) (n=427), American robin
(Turdus migratorius) (n=304), song sparrow (Melospiza melodia) (n=297), American crow
(Corvus brachyrhynchos) (n=246), and European starling (Sturnus vulgaris) (n=206) (Appendix
C, Table 1).

The majority of birds (n=1996; 34%) were detected outside of the 100 m distance zone.
Twenty-eight percent of birds (n=1663) were detected within the 50 to 100 m distance zone
(Appendix C, Table 1). Birds that were detected outside of the 100 m zone or were observed
flying overhead (n=1003; 17%) were not included in the species richness, abundance, or
frequency analyses for each habitat due to the probability that they were not breeding within the
100 m circle. The habitat with the greatest species richness (SR) (SR=39) and relative
abundance (RA) (RA=7.67) in the control plot was forested habitat (Appendix C, Table 2). The
habitat with the greatest species richness (SR=47) and relative abundance (RA=9.22) in the
treatment plots was agricultural habitat (Appendix C, Table 3).

In the control plot, 10 points were located in forested habitat and 20 points were located in
agricultural habitat. SR among 10 points in forested habitat was 39. The species with the
greatest relative abundances among these points included the indigo bunting (Passerina
cyanea) (RA=0.90), American robin (RA=0.63), and song sparrow (RA=0.60). The species with
the greatest frequency among forested points were the indigo bunting (Fr=100%), American
robin (Fr=90%), blue jay (Fr=70%), downy woodpecker (Picoides pubescens) (Fr=70%) and
song sparrow (Fr=70%) (Appendix C, Table 2). The twenty points in the control plot located in
agricultural habitat had a SR score of 27. The species with the greatest relative abundances at
the agricultural points in the control plot included the red-winged blackbird (RA=2.17), horned
lark (RA=1.15), and song sparrow (RA=0.5). The species with the greatest frequency (Fr)
among agricultural points were the red-winged blackbird (Fr=90%), horned lark (Fr=80%), and
song sparrow (Fr=70%) (Appendix C, Table 2).

Between the two treatment plots, 37 points were located in agricultural habitat and 23 points
were located in forested habitat. SR among these agricultural points was 47. The species that
exhibited the greatest relative abundances in agricultural habitat were the red-winged blackbird
(RA=3.95), horned lark (RA=0.87) and song sparrow (RA=0.70). The species with the greatest
frequency among agricultural points were the song sparrow (Fr=81%), red-winged blackbird
(Fr=70%) and horned lark (Fr=65%) (Appendix C, Table 3). The 23 points located in forested
habitat in the in treatment plots had a SR score of 45. The species that demonstrated the
greatest relative abundances among these points included the northern cardinal (Cardinalis
cardinalis) (RA=0.78), American robin (RA=0.72), and house wren (Troglodytes aedon)
(RA=0.39). The species with the greatest frequencies were also the American robin (Fr=100%),
northern cardinal (Fr=96%), and house wren (RA=70%) (Appendix C, Table 3).

No federally endangered or threatened species were detected during the surveys. One state
endangered species, the northern harrier, was detected, and one state threatened species, the
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least flycatcher (Empidonax minimus), was detected (ODNR 2007). Two state species of
concern were also detected: the bobolink (Dolichonyx oryzivorus) and the northern bobwhite
(Colinus virginianus; ODNR 2007). Two state species of special interest were also detected:
the magnolia warbler (Setophaga magnolia) and the blackburnian warbler (Setophaga fusca;
ODNR 2007).

4.4 DISCUSSION AND CONCLUSIONS

Breeding bird surveys documented a total of 97 species in the study area. Surveys were
conducted during the peak of the nesting season, in the morning when detection of birds is
greatest, and during optimal weather conditions for detection. Therefore, it is likely that the
species richness detected during surveys is a suitable reflection of the species composition of
breeding birds in the area. However, certain species that make infrequent vocalizations, such
as some species of woodpeckers, can be underrepresented during bird surveys (Farnsworth et
al. 2002). Itis also important to note that some surveys were conducted before and after the
peak of the nesting season; therefore, it is possible that some birds detected during the earlier
and later survey dates were not breeding in the study area.

Species richness represents the total number of species observed, while relative abundance
takes into account the evenness of the distribution of species. The control plot and the
treatment plots differed in terms of the habitat types that yielded the highest species richness
and relative abundance. In the control plot, points counts located in forested habitat yielded a
higher value for species richness than points in agricultural habitat. Conversely, point counts
located in agricultural habitat in the treatment plots had a higher value for species richness
(although only slightly) than points in forested habitat. Species richness can be affected by a
number of factors including proportion of forest cover, heterogeneity of habitat types, spatial
arrangement of forest and agricultural patches (e.g., fragmentation), and proximity to riparian
and wetland areas. Although a detailed habitat characterization was not included as part of this
study, these factors may have influenced the different species richness and abundance values
observed in different portions of the study area.

Another important factor in understanding the species richness and relative abundance of birds
in different habitat types is to consider the functional role of observed birds, or the ecological
guild group to which they belong. For example, the higher species richness value in forested
areas within the control plot was attributed to large numbers of common forest-dwelling species
such as the indigo bunting, American robin, and blue jay. This was contrasted by large
numbers of common field-dwelling species, such as red-winged blackbirds, horned larks, and
song sparrows that were observed in agricultural areas in the treatment plots.

In general, the species observed in the Project area are common to the region and are typical of
habitats in which they were observed. The exceptions to this were several birds detected during
the first round of surveys in May (May 3 to 21), before the peak of the breeding season. A
white-throated sparrow (Zonotrichia albicollis) was detected during this period, even though
white-throated sparrows typically winter in the area and breed in more northern latitudes. A
Louisiana waterthrush (Seiurus motacilla) was also detected during this period, however they
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are typically known to breed in riparian habitats and not the habitats sampled in the study area.
Several other birds detected during the first survey round are also suspected to be migrants
based on their early observation dates and the fact that they were not observed during
consecutive surveys. These include an Acadian flycatcher (Empidonax virescens), a least
flycatcher, a black-throated green warbler (Setophaga virens), and a prairie warbler (Setophaga
discolor).

Subsequent to 2008 breeding bird surveys, the project layout has changed such that the
northernmost treatment grid is no longer within an area proposed for development. However,
each the three grids of survey points included a ratio of points in agricultural versus forested
habitats in similar proportions matching the overall availability of habitat within the project area.
Therefore, the surveyed points provide an adequate representation of breeding bird species
composition in the project as currently designed and will enable comparison to post-construction
conditions. Breeding bird surveys did not document unusual abundance of breeding birds or
especially high diversity, and given the existing land use in the area, project development is not
likely to cause dramatic shifts in the distribution or habitat use of breeding birds. Levels of
collision mortality of breeding birds cannot be predicted based on pre-construction breeding bird
surveys, although results of post-construction surveys suggest that bird mortality levels are
typically low during the breeding period and instead are concentrated during the spring and
particularly fall migration periods.

5.0 Bat Hibernacula and Swarm Survey

5.1 INTRODUCTION

Hibernation is a physiological state undergone by many species of North American bats that
reduces energy expenditure during the winter months when food (i.e., insects) is not available
and when water availability is reduced. The length of hibernation in Ohio for many cave
dwelling species, including Indiana bat, is roughly the period from mid-October to mid-April, with
the exact timing influenced by insect availability and seasonal temperatures and weather
conditions, among other things.

Stantec conducted a hibernacula survey in late winter (March 2008) and a swarm survey in fall
2008 to document the species composition and number of bats using Sanborn’s Cave/Streng
Cave (hereafter Sanborn’s Cave) and one other unnamed cave in the study area (Figure 5-1).
In addition to these caves, 13 potential karst geological features identified in the Ohio Natural
Heritage Database, maintained by the ODNR’s Division of Natural Areas and Preserve (DNAP)
were evaluated for use by bats. If any of these karst features were suspected to be suitable for
use by bats, a fall swarm survey or winter hibernacula survey was to be subsequently
completed.
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5.2 METHODS

Stantec used the criteria established in the document “Bat Survey Protocol for Assessing Use of
Potential Hibernacula” (USFWS 2008) to determine the suitability of potential hibernacula in the
study area. Potential hibernacula identified in the study area were investigated in one of two
ways: 1) if the potential hibernaculum was safely accessible by human beings, it was surveyed
during the winter to document the presence/absence of hibernating bats of any species as well
as species composition; or 2) if human access was not possible or safe, any area determined to
be a potential hibernaculum was subject to a fall swarming survey to determine if bats of any
species are using the area for swarming or hibernation. The timing and frequency of fall
swarming surveys followed the protocol identified by the ODNR and took place once every two
weeks from September 15 to November 15, 2008.

Fall swarming surveys were conducted using harp traps that were either 91 cm wide by a
maximum of 112 cm tall (36 in X 44 in), or 183 cm wide by a maximum of 229 cm tall (72 in X
90 in), depending on the size of the cave opening. Harp traps were placed in the openings of
caves and netting or plastic tarps were secured around the traps to close off as much of the
flyway in and out of the cave as possible. During the first swarm survey on September 15,
2008, bats were also captured in 38 mm (1.5 in) diameter polyester mist-nets (Avinet, Inc.,
Dryden, NY) placed over the stream adjacent to the cave openings, to catch bats that were
foraging over the stream. Mist-nets 9 m (30 ft) in width were vertically stacked up to three nets
high (7.8 m [25.6 ft]) in order to more completely fill the flight corridor. Nets and harp traps were
in place approximately 30 minutes before sunset and remained open for a minimum of five
hours. In accordance with the USFWS protocol (2008), surveys were targeted to occurred on
nights with temperatures greater than or equal to 10°C (50° F) for at least the first two hours of
sampling, temperatures that remained above 1.7°C (35° F) for the first five hours of sampling,
and were free of heavy rain for at least three hours of the survey period.

All bats captured during surveys were identified to species. If there was sufficient time to safely
process bats as well as record additional information, the following data were recorded: age,
sex, reproductive condition, and right forearm length. Because of concern regarding the
potential spread of “white nose syndrome” (WNS), Stantec did not use any nets or holding bags
from projects in those states, or any bordering states. Harps traps used were either new, or had
never been used outside the Midwest. Additionally, Stantec followed mist-netting guidelines
and bat handling procedures currently being developed by the USFWS for minimizing the
spread of WNS. Swarming survey efforts were completed under Ohio Division of Wildlife Wild
Animal Permit # 11-139, and Federal USFWS Permit #'s TE152002-1 and TE174547-0.

Documented and potential karst areas in the study area identified by the ODNR DNAP were
visited to determine if there were any openings in the ground that were indicative of the
presence of a cave that could be used for hibernation by bats. An approximately 100 m (328 ft)
area around the indicated feature on the map was searched for any potential openings, where
landowner permission allowed. If any openings were discovered, a GPS location and physical
description of the site was taken to identify and locate the opening for a subsequent swarming
survey.
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5.3 RESULTS
5.3.1 Karst Survey

A total of 10 of 14 potential karst features in the study area documented by DNAP were visited
to determine if the features had any openings that could be used by hibernating bats (Figure 5-
1; Table 5-1). Only one of the 14 features was identified as being a “documented karst” by
DNAP. This feature (K13 in Figure 5-1) was visited on March 3, 2008, and was found to have
extensive exposed rock faces, but no openings were discovered. A total of ten additional
features identified as being “faux karst” were visited on September 15, 2008. Table 5-1 lists
each of these sites and provides a description of what was found during the survey.
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Table 5-1. Survey of potential and documented karst features in the Project area

Karst ID DNAP Description Karst Survey Notes
K1 Faux Karst - pit or burrow No evidence of karst features
K2 Faux Karst - glacial depression No evidence of karst features
A pond and a sink are located in an adjacent field; no
K3 Faux Karst openings
K4 Faux Karst Not searched
K5 Faux Karst Not searched
K6 Faux Karst Large sink in field; no openings
K7 Faux Karst Sink in field - gravel pit; no openings
K8 Faux Karst Searched from road and saw no evidence of karst features
K9 Faux Karst Searched from road and saw no evidence of karst features
Old gravel pit; looks like something may have been filled in;
K10 Documented Karst Feature no openings
This is in the middle of an agricultural field; looks like just a
K11 Faux Karst - Soils Spring depression; no openings
K12 Faux Karst - Soils Spring Soil spring; no openings
Investigated March 08;extensive exposed rock faces, but
K13 Karst Feature no openings were discovered
K14 Faux Karst - glacial depression Not searched

Three additional faux karst areas were not visited during the survey. This decision was made
because the characterization of karst features by DNAP as being “faux” rather than
“documented” was accurate, based on the 10 areas that were visited during the survey. It was
therefore assumed that the remaining three features would also be faux karst areas and would
not have any evidence of true karst topography or any openings that could be used by bats. In
order to better utilize staff time and project resources, the remaining three faux karst features
(K4, K5, and K14 in Figure 5-1) were not searched.

5.3.2 Hibernacula Survey

A hibernacula survey was conducted on March 4, 2008 at Sanborn’s Cave. Megan Seymour of
the USFWS and Erin Hazleton of DNAP patrticipated in the visit to Sanborn’s Cave. During the
visit to Sanborn’s Cave, another nearby cave located approximately 150 m (492 ft) north of
Sanborn’s Cave was brought to Stantec’s attention by a local landowner. Only a partial survey
of Sanborn’s Cave and the nearby, unnamed cave were conducted due to landowner access
restrictions or cave entry related safety issues. Only four tri-colored bats were observed on the
ceiling of Sanborn’s Cave at the time of the partial survey. Biologists were not able to get far
enough into the interior of the unnamed cave to document the presence of any hibernating bats.
Consequently, due to safety issues and logistical constraints, a swarm survey was planned for
both opening for the following fall.
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5.3.3 Swarm Survey

A total of 884 bats were captured during five nights of swarm surveys that were conducted
simultaneously at both cave openings on September 15 (365 bats captured), September 24
(168 bats captured), October 6 (244 bats captured), October 20 (99 bats captured), and October
27 (8 bats captured; Table 5-2). Temperatures remained above 7.2°C (45° F) for all nights
surveys were conducted, except during the October 6 survey when the temperature dropped to
1.6°C (35° F) at approximately 11:00 pm and remained approximately at this temperature until
the end of the survey at 12:30 am.

Table 5-2. Species captured at two cave locations in fall 2008 swarm surveys.
Date
Species Sex 9/15 | 9/24 | 10/6 | 10/20 | 10/27 Subtotals Totals
Big brown bat Female 10 10
Male 2 2 12
Little brown bat Female 20 12 5 37
Male 88 48 17 8 3 164 201
Female 109 60 63 16 2 250
Northern long-
eared bat Male 131 41 132 73 3 380
Unknown 22 1 23 653
Tri-colored bat Female 2 3 3 L 9
Male 3 4 2 9 18
Total 365 | 168 | 244 99 8 884

Three species were captured in harp traps: tri-colored bats, little brown bats, and northern long-
eared bats (Table 5-2). Big brown bats were captured only in mist-nets placed over the stream
during the first survey. The majority of bats were captured in the harp trap placed at the
opening of the unnamed cave (n=704; 80%). Thirteen percent of bats (n=111) were captured in
the harp trap placed at the opening of Sanborn’s Cave and 6% of bats (n=52) were captured in
mist-nets placed over a stream adjacent to Sanborn’s Cave. Two percent (n=17) of bats were
not identified as to whether they were captured in the unnamed cave, Sanborn’s Cave, or in
mist-nets due to rapid handling and processing of bats during peak swarming activity. Bats
were marked with a temporary white paint on their wings to identify bats that were captured in
traps or nets more than once, or recaptures. Twenty-four bats (3%) were recaptures from
previous surveys or from an earlier time during the same survey night.

Northern long-eared bats were the most common species captured at the cave openings (74%;
n= 653), with males representing 58% of all northern long-eared bats captured. The second
most frequently captured species was the little brown bat, representing 23% (n= 201) of all bats
captured. Males represented the majority (82%) of all little brown bats captured. The least
frequently captured bats were tri-colored bats (n=18), followed by big brown bats (n=12).
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5.4 DISCUSSION AND CONCLUSIONS

The species captured in the fall 2008 swarm surveys are bats that commonly hibernate in
Ohio’s caves during the winter. No state or federally listed bats, including the endangered
Indiana bat, were captured in swarm surveys. The results of the swarm survey indicate that the
two caves surveyed are used by swarming bats during the fall and probably provide suitable
habitat for winter hibernation. However, the interpretation of swarm survey capture results is not
always clear. Little is known about the behavior of bats during the spring and autumn migration
period, and bats may visit and explore caves and mines during this period, but not hibernate in
them during winter. Thus, it is not clear whether the bats captured in the fall 2008 swarm
surveys are using these same caves for winter hibernation. However, the consistent capture of
relatively high numbers of bats at these two caves throughout the fall swarming period and as
late as October 6, and the relatively high total number of bats captured (n=884), strongly
suggest that these caves provide suitable habitat for several species of bats for winter
hibernation.
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Appendix A Table 1. Summary of aco

stic bat data and weather during each survey night at the North High detector — 2008
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3720001 Y 0
/30/0: Y 0
/31/0: Y 0
4/1/0 Y 0 5.7 0.8
4/2/0 Y 0 7.3 24
4/3/0: Y 0 8.0 .
4/4/0: Y 0 3.6 4.
4/5/0: Y 0 7.4 .
4/6/0 Y 0 5.5 125
4/7/0 6.1 125
4/8/0: 8.8 17.4
419/0: 7.5 7.0
4/10/0¢ 8.9 14.8
4/11/0¢ 8.5 9.
4/12/0¢ 6. 2.
4/13/0¢ 5. 0.
4/14/0¢ 4. 2.
4/15/08] 3 7.
4/16/0¢ 8.5 11.6
4/17/0 7.1 145
4/18/0¢ 54 16.3
4/19/0¢ 4.1 8.7
4/20/0¢ 3.4 10.9
4/21/0¢ 7.0 135
4/22/0 5.7 7.4
4/23/0¢ 9.1 4.
41240 59 8.
| 4/25/0: 8.5 0.
4/26/0¢ N 3.9 10.
4/27/0¢ 5.2 .0
42800 5.1 1
4/29/0¢ 3.9 4.1
4/30/0¢ 0 6.7 113
/1/0: Y 2 1 3 7.8 18.7
/2/0 Y 1 1 1 3 9.5 16.4
/3/0 Y 0 7.4 7.8
/410 Y 1 1 48 11.4
/5/0 Y 3 1 3 7 4.8 14.0
/6/0: Y 1 1 2 6.5 17.1
/710 Y 0 6.2 15.2
/810 Y 0 7.4 4
/9/0¢ Y 0 51 1
5/10/0 Y 3 1 4 6.7 12.1
/11/0 Y 1 1 8.2 9.8
/12/0: Y 0 4.6 8.2
/13/0: Y 0 6.4 13.9
/14/0 Y 1 1 1 3 54 12.1
/15/0 Y (] 8.6 9.0
/16/0: Y 0 6.7 11.6
/17/0: Y 1 1 4.5 119
/18/0: Y 1 1 2 54 .6
/19/0 Y (] 3.0 5
/20/0 Y 0 55 1
/21/0 Y 0 5.8 6
/22/0: Y 0 4.8 1.0
/23/0: Y 0 6.0 0.6
/2410 Y (] 4.6 0.4
5/25/0 Y 1 1 7.2 18.3
|__5/26/0 Y 0 6.3 19.2
/2710 Y 1 1 9.7 6.5
|__5/28/0 Y 0 6.4 9.9
/29/0 Y 0 4.5 6.
5/30/0 Y 2 1 2 5 0.
5/31/0 Y 1 1 8.
/1/0 Y 1 1 7.
/2/0f Y 1 1 2 . 1.
/3/0 Y 1 1 2 5.4 0.
/4/0: Y 1 2 5.1 20.5
/5/0 Y 1 3 7.3 25.8
/6/0 Y 2 4 8.0 27.4
/710 Y 1 4.7 4.1
/8/0 Y 1 4 5 7.0 7.6
9/0: Y 1 1 1 2 5 6.7 .
0/0: Y 1 1 5.9 4
/11/0: Y 1 1 4 6 4.9 .
/12/0: Y 0 5.7 4.
/13/0 Y 2 1 1 4 6.3 4.
/14/0 Y 1 1 4.2 2.
/15/0: Y 0 5.1 2.
/16/0: Y 1 1 6.5 0.
/17/08| Y 1 1 6.2 6.4
/18/0 Y 0 5.6 7.
/19/0 Y 3 3 4.0 8.
/20/0: Y 1 1 2 29 2.
/21/0: Y 0 54 0.
/2210 Y 1 2 3 5.2 9.4
/23/0 Y 1 2 3 4.8 8.
/2410 Y 1 1 1 1 4 3.8 0.
/25/0: Y 0 54 1.
/26/0: Y 1 1 57 4.
/2710 Y 0 4.8 i
[ 6/28/01 Y 1 1 6. 4
[ 6/29/0 Y 1 1 2 7. 2
/30/0: Y 1 1 4. 7
711/0 Y 0 3. .4
71210 Y 1 1 2 8.1 .6
7/3/0 Y 2 1 3 6. N
7/4/0: Y 1 1 4. 7
7/5/0: Y 1 4. 0.
716/0: Y 1 1 5 3. 3.
71710 Y 2 4 4.3 4.
7/810 6.5
7/9/0: 6.2
7/10/0 3.7
7/11/0 5.5 X
7/12/0 6.8 3.4
7/13/0 N 6. 1.
7/14/0¢ N 4. 0.
7/15/0 Y 2 2 2. 2.
7/16/08| Y 0 3. 4.
711710 Y 0 3.7 5.
7/18/0 Y 1 1 1 3 5.1 258 |
7/19/0 Y 1 1 2 4.8 259 |
7/120/0 Y 2 2 6.8 25.
7/21/0 Y 1 1 1 3 5.2 4.
7/22/0 Y 1 2 3 4.7 2.
7/23/0¢ Y 1 1 4.8 0.
7/24/0¢ Y 0 4.3 0.
7125/0 Y 1 1 1 3 3.0 1.4
7/26/0 Y 1 2 3 4.7 2.
7/27/0 Y 0 4.0 1.1
7/28/0¢ Y 2 2 3.8 2.4
7/29/0 Y 1 1 2 3.0 4.
7/30/0 Y 4 4 59
7/31/0 Y 1 3 4.9 3
/1/0 Y 2 1 6 5. 4.3
/2/0 Y 1 3 4. .4
/3/0 Y 3 2.
/410 Y 3 4.
/5/0 Y 1 6 6.2
/6/0 Y 1 1 2 4.7
/7/0 Y 1 1 2 5.5
/8/0¢ Y 1 2 3 4.8
/9/0¢ Y 1 1 2 48
10/0 Y 0 4.8 3
/11/0 Y 1 1 2 4.0 .5
/12/0: Y 1 1 2 9 .0
/13/0: Y 2 1 3 .5
/14/0 Y 1 1 .9 .
/15/0 Y 1 1 4.5 0.
/16/0 Y 3 3 3.8 0.
/17/0: Y 2 2 4.5 0.4
/18/0: Y 1 1 2 45 1.4
/19/08| Y 2 5 5.0 2.
/20/0 Y 1 2 5.3 0.7
/21/0 Y 1 1 1 9 5.8 4.0
/22/0: Y 1 1 6 5.7 25.6
/23/0: Y 3 4.6 257
/2410 Y 1 1 7 4 14 4.5 24.2
| 8/25/0¢ Y 1 1 8.2 20.0
|__8/26/0 Y 1 1 7.4 7
/27/0: Y 2 2 1 1 8 54 .
| 8/28/0 Y 4 7 33 .4
/29/0 Y 1 1 4 4.6
/30/0: Y 1 3 4 5.1
/31/0: Y 1 5.9
)/1/0 Y 2 2 1 1 1 10 55 8
/210 N 1 3 45 262 |
/3/0 Y 1 1 5 34 27..
By Species 53 26 12 9 4 15 0 5 35 112 1 272
By Guild 91 9 4 20 148
BBSH HB MYSP RBTB UNKN Total
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Appendix A Table 2. Summary of acoustic bat data and weather during each survey night at the North Low detector — 2008
BBSH HB MYSP RBTP UNKN
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03/29/0 Y 0
03/30/0 Y 0
03/31/0 Y 0
04/01/0 Y 0 57 0.8
04/02/08 Y 0 7.3 2.4
04/03/08 Y 0 8.0 8.6
04/04/0 Y 0 3.6 4.2
04/05/0 Y 0 7.4 6.8
04/06/0: Y 0 55 2.5
04/07/0 6.1 25
04/08/0: 8.8 7.4
04/09/0 75 7.0
04/10/0 N 89 148
04/11/0 N 8.5 9.2
04/12/08 N 6.9 2.6
04/13/08 N 53 0.9
04/14/0 4.6 2.6
04/15/0 6.9 77
04/16/0 8.5 16
04/17/0 7.1 4.5
04/18/0 54 6.3
04/19/0 N 4.1 8.7
04/20/0 N 3.4 10.9
04/21/0 N 7.0 135
04/22/08 N 57 17.4
04/23/0 9.1 4.
04/24/0 5.9 8.
04/25/0 8.5 0.
04/26/0 3.9 0.
04/27/0 5.2 9.0
04/28/0 5.1 31
04/29/0 N 39 4.1
04/30/0 Y 2 2 2 6 6.7 113
05/01/0 Y 2 1 1 4 7.8 18.7
05/02/08, Y 3 2 1 6 9.5 16.4
05/03/0: Y 0 7.4 7.8
05/04/0 Y 1 1 2 4.8 14
05/05/0: Y 3 2 1 4 1 13 4.8 4.0
05/06/0: Y 1 1 2 5 6.5 7.1
05/07/0: Y 1 2 6.2 52
05/08/0: Y 0 7.4 9.4
05/09/0 Y 1 1 2 51 8.1
05/10/0 Y 5 2 1 1 1 10 6.7 121
05/11/08, Y 1 1 2 8.2 9.8
05/12/08 Y 0 4.6 8.2
05/13/0 Y 1 1 2 6.4 13.9
05/14/0 Y 1 1 3 2 10 5.4 12.1
05/15/0: Y 1 2 8.6 9.0
05/16/0 Y 1 1 1 4 6.7 11.6
05/17/0 Y 1 2 4.5 119
05/18/0: Y 1 1 2 54 .6
05/19/0 Y 1 1 1 1 1 5 3.0 .5
05/20/0 Y 1 1 2 55 1
05/21/08 Y 0 58 8.6
05/22/08 Y 1 1 2 4.8 11.0
05/23/0 Y 1 1 1 3 6.0 0.
05/24/0 Y 1 4 4.6 0.4
05/25/0: Y 1 2 5 7.2 8.
05/26/0: Y 2 1 1 1 5 11 6.3 9.2
05/27/0 Y 0 9.7 6.5
05/28/0: Y 1 2 3 6.4 9.9
05/29/0 Y 2 1 3 4.5 16.9
05/30/0 Y 1 2 1 4 9.2 20.9
05/31/08 Y 2 1 1 1 3 8 6.2 18.8
06/01/0: Y 1 1 2 3 7 5.8 7.5
06/02/0 Y 1 2 1 1 5 3.9 1.3
06/03/0 Y 2 54 0.5
06/04/0 Y 2 1 7 5.1 0.5
06/05/0: Y 2 1 2 3 14 7.3 5.8
06/06/0 Y 1 1 4 13 8.0 7.4
06/07/0 Y 1 1 1 2 10 4.7 4.1
06/08/0 Y 1 1 1 2 8 7.0 7.6
06/09/0 Y 2 1 1 1 1 1 1 10 6.7 6.5
06/10/08 Y 1 1 4 6 59 214
06/11/0 Y 4 3 2 1 4 7 21 4.9 .5
06/12/0 Y 3 1 7 5.7 4.5
06/13/0 Y 6 6.3 4.
06/14/0 Y 2 1 1 10 4.2 2.
06/15/0 Y 1 3 5.1 2.
06/16/0 Y 2 1 3 6.5 0.
06/17/0 Y 1 1 1 1 4 6.2 16.4
06/18/0 Y 1 2 3 56 175
06/19/0 Y 2 2 1 1 2 8 4.0 18.2
06/20/08 Y 4 2 1 1 1 9 29 223
06/21/0 Y 2 3 5 5.4 0.
06/22/0 Y 1 1 2 5 9.4
06/23/0 Y 1 1 1 2 5 4. 8
06/24/0 Y 1 1 3 8 3. 0.
06/25/0: Y 1 4 54 1.
06/26/0 Y 2 3 14 57 4.
06/27/0 Y 1 1 2 4.8 3.
06/28/0 Y 1 2 3 6.5 2.4
06/29/08 Y 1 1 1 1 1 5 7.1 212
06/30/08 Y 1 1 4.9 16.7
07/01/0 3.8 .4
07/02/0 8.1 .6
07/03/0 6.3 .7
07/04/0 4.6 7
07/05/0 4.8 0.6
07/06/0: 3.8 3.1
07/07/0 N 4.3 4.5
07/08/0 Y 2 1 2 5 6.5 3.5
07/09/08 Y 4 1 1 1 7 6.2 225
07/10/08 Y 1 3 2 6 3.7 219
07/11/0 Y 1 1 1 1 4 5.5 4.3
07/12/0 Y 2 3 6.8 3.4
07/13/0 Y 1 1 4 8 6.3 1.
07/14/0¢ Y 2 2 5 4.3 0.
07/15/0¢ Y 4 1 1 3 4 1 14 2.8 2.
07/16/0 Y 2 1 1 4 3 4 23 3.8 4.
07/17/0 Y 2 2 7 19 3.7 5.7
07/18/0 Y 1 1 1 1 4 14 51 5.8
07/19/08 Y 8 3 1 4 3 4 1 24 4.8 259
07/20/0 Y 4 1 2 2 1 2 4 5 2 23 6.8 5.3
07/21/0 Y 5 3 1 1 4 8 1 23 52 4.2
07/22/0 Y 5 2 1 4 5 1 18 4.7 2.5
07/23/0 Y 1 1 7 4.8 0.
07/24/0 Y 1 1 1 3 8 4.3 0.
07/25/0 Y 4 1 7 1 15 3.0 1.4
07/26/0 Y 4 1 1 3 11 4.7 2.9
07/27/0 Y 8 2 2 1 13 4.0 1.1
07/28/0 Y 5 1 2 3 3 14 3.8 2.4
07/29/08 Y 7 3 1 2 2 4 5 2 26 3.0 246
07/30/0 Y 9 2 1 1 2 2 17 59 .8
07/31/0 Y 5 1 1 1 3 9 22 4.9 .7
08/01/0: Y 2 1 5 5 23 5.1 4.3
08/02/0 Y 4 3 11 4.9 .4
08/03/0 Y 2 2 1 1 1 9 2.9 .2
08/04/0: Y 1 2 4.9 .1
08/05/0 Y 7 3 1 3 2 18 6.2 .5
08/06/0 Y 2 1 2 4 12 4.7 .8
08/07/08, Y 10 2 4 5 21 55 20.9
08/08/08, Y 3 1 1 1 2 8 4.8 19.2
08/09/0: Y 4 4 8 4.8 .6
08/10/0 Y 3 1 1 20 4.8 .1
08/11/0 Y 2 7 4.0 .5
08/12/0 Y 13 19 .0
08/13/0 Y 10 35 .3
08/14/0 Y 1 4 4 11 39 .5
08/15/0 Y 4 2 2 2 1 13 4.5 0.1
08/16/0 Y 3 1 1 4 9 3.8 0.5
08/17/08 Y 1 1 1 3 3 1 10 4.5 20.4
08/18/08 Y 6 2 1 3 1 3 8 1 25 4.5 214
08/19/0 Y 7 17 8 1 41 5.0 2.7
08/20/0: Y 4 4 4 5 24 5.3 .7
08/21/0 Y 4 4 5 22 5.8 4.0
08/22/0 Y 1 2 5 21 5.7 .6
08/23/0 Y 1 5 16 4.6 7
08/24/0 Y 1 5 4 15 3 46 4.5 4.2
08/25/0 Y 13 4 1 4 1 34 8.2 0.0
08/26/0 Y 7 4 1 1 1 22 74 19.7
08/27/08 Y 3 4 1 1 2 4 2 17 54 19.3
08/28/0 Y 10 6 3 10 0 3.3 .4
08/29/0 Y 5 2 3 11 1 3 4.6
08/30/0 Y 4 1 2 2 2 0 5.1
08/31/0: Y 2 4 14 4 5 59
09/01/0 Y 4 2 5 11 55
09/02/0: Y 3 3 18 4.5 .
09/03/0 Y 8 4 3 12 10 37 3.4 7.
By Species 347 133 15 17 21 88 7 78 249 318 32 1305
By Guild 495 17 21 173 599
BBSH HB MYSP RBTB UNKN Total
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/Appendix A Table 3. Summary of acoustic bat data and weather during each survey night at the North Tree detector — 2008
BBSH HB MYSP RBTP UNKN
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/29/0: Y 0
/30/0: Y 0
/31/0: Y 0
4/1/0 Y 0 57 0.8
41210 Y 1 1 73 24
4/3/0 Y 0 8.0 8.
41410 Y 1 1 3.6 4.
4/510 Y 2 3 2 7 7.4 6.
4/6/08 Y 1 1 1 2 5 55 12.5
4/7/0¢ 0 6.1 12.5
4/8/0 0 8.8 17.4
4/9/0: 0 7. 7.0
4/10/0¢ 0 14.8
4/11/0¢ 0 9.
4/12/0¢ 0 2.
4/13/0¢ 0 X 0.
4/14/0¢ N 0 4.6 2.
4/15/0¢ N 0 6.9 7.7
4/16/0¢ N 0 8.5 11.6
4/17/0¢ N 0 71 14.5
4/18/0¢ 0 54 16.3
4/19/0¢ 0 4.1 8.7
4/20/0¢ 0 3.4 0.
4/21/0¢ 0 7.0 3.
4/22/0¢ 0 7 7.4
4/23/0¢ 0 .1 4.
4/24/0¢ 0 .9 8.
4/25/0¢ N 0 8.5 0.
4/26/0¢ N 0 3.9 10.0
4/27/0¢ N 0 5.2 9.0
4/28/0 N 0 51 3.1
4/29/0 N 0 39 4.1
4/30/0 N 1 2 3 6.7 13
5/1/0¢ Y 3 1 1 1 1 7 7.8 8.7
5/2/0: Y 1 1 9.5 6.4
5/3/0¢ Y 1 10 1 13 74 78
5/4/0¢ Y 2 2 2 2 9 4.8 11.4
5/5/0¢ Y 56 18 8 4 1 4 94 4.8 14.0
5/6/0¢ Y 6 1 1 1 1 10 6.5 17.1
5/7/0¢ Y 1 1 6.2 15.2
5/8/0¢ Y 1 4 5 10 74 9.4
5/9/0 Y 2 1 2 2 7 5.1 8.1
/10/0f Y 7 1 4 14 6.7 12.1
/11/0¢ Y 16 6 27 8.2 9.8
/12/0: Y 7 1 2 13 4.6 8.2
/13/0: Y 3 1 4 .4 13.9
/1410 Y 23 12 1 1 12 18 67 .4 12.1
5/15/0 Y 1 3 1 1 6 .6 9.0
5/16/0 Y 11 13 1 1 8 34 7 11.6
5/17/0 Y 46 21 1 1 1 19 89 45 11.9
5/18/0 Y 3 2 2 1 2 1 11 5.4 .6
/19/0 Y 6 6 1 2 15 3.0 .5
/20/0: Y 4 17 6 1 28 55 .1
/21/0¢ Y 4 4 6 4 43 61 58 .6
/22/0 Y 4 4 3 2 15 48 1.0
/23/0: Y 14 13 23 56 6.0 0.
/2410 Y 37 23 1 3 29 95 4. .4
5/25/0 Y 2 1 3 7.
5/26/0 Y 37 6 3 10 1 11 10 78 6. .
5/27/0 N 0 9. 6.5
5/28/0 N 0 6.4 9.9
5/29/0 N 0 4.5 6.
5/30/0 0 9.2 0.
5/31/0 0 6.2 8.
/1/0: 0 58 7.
/2/01 7 9 16 39 1.
/310 Y 11 2 6 1 29 54 0.
/410 Y 10 2 4 1 22 5.1 205 |
/5/0 Y 3 1 7 73 25.
/6/0 Y 5 1 9 8.0 7.4
/710 Y 3 3 4.7 4.1
/8/0 Y 5 1 6 7.0 7.6
/9/0 Y 7 4 1 2 1 1 13 23 133 6.7 6.5
/10/0 Y 9 5 1 4 14 65 59 14
/11/0¢ Y 6 20 49
/12/0f Y 4 8 57 4
/13/0¢ Y 9 1 46 32 92 6.3 4.
/14/0: Y 147 14 1 35 10 0 218 4.2 2.,
/15/0: Y 46 87 1 5 3 154 2.1
/16/0: Y 287 6 7 59 4 373 0.
/1710 Y 37 10 8 2 6 63 6.4
/18/0: Y 26 3 8 37 A 7.
/19/0 Y 57 11 45 4 117 4.0 8.
/20/0 Y 11 1 1 7 21 1 42 29 2.
/21/0 Y 6 4 10 54 0.
/22/0! Y 4 1 6 52 9.4
/23/0! Y 53 13 1 1 2 85 48 8.
|__6/24/0 Y 35 7 1 3 62 3.8 0.
|__6/25/0 Y 173 84 7 68 398 54 1.
/26/0: Y 1 3 4 5.7 4.
/2710 Y 1 1 4. A
/2810 Y 0 6. .4
/29/0: Y 0 7. 2
/30/0 Y 0 49 16.7
7/1/0¢ Y 26 2 1 29 38 4
7120 Y 9 1 15 8.1 .6
7/3/0 Y 7 4 6 1 40 6.3 7
7/410 Y 7 4 12 4 59 4. 7
7/510 Y 7 1 1 4 11 75 4. 0.
7/6/0: Y 55 18 1 1 2 1 78 3.
71710 Y 4 5 9 4. 4.
7/8/0: Y 13 7 1 2 4 38 1 66
7/9/0: Y 103 2 3 11 119
7/10/0 Y 10 4 6 20 3 3
7/11/0 Y 6 1 9 55 4.
7/12/0 Y 86 29 1 10 37 5 5 175 6.8 3.4
7/13/0 Y 240 26 3 1 17 26 316 6.3 1.
7/14/0 Y 129 96 1 22 10 259 43 0.
7/15/0 Y 0 4 30 28 2.
7/16/0 Y 4 8 44 3.8 4.
7/17/0 Y 4 1 21 3.7 25.7 |
7/18/0 Y 1 0 40 5. 258 |
7/19/0 Y 39 8 93 4. 259 |
7/20/0 Y 4 8 25 6 3 146 6. 25.
712110 Y 367 28 24 6 49 30 4 517 5. 4.
7122/0 N 0 4.7 2.5
7/23/0 N 0 4.8 0.6
712410 0 4.3 0.9
7/25/0 0 3.0 4
7/2610 0 4.7 .9
7/2710 0 4.0 .
7/28/0 0 .8 .4
7/29/0 0 .0 4.
7/30/0 90 15 4 5 22 3
7/31/0 Y 176 15 1 0 31 4. 7
/1/0 Y 105 1 7 2 4 11 5. 4.3
/2/0 Y 130 17 2 17 0 9 1 244 49 4
/3/0 Y 353 115 28 8 5 65 30 10 614 29 .2
/410 Y 27 4 4 6 16 4 1 62 49
/5/0: Y 216 18 185 31 9 198 27 4 688 6.2
/6/0: Y 69 13 31 4 2 120 12 3 254 4.7
/7/0: 0 5.
/810 0 4.
9/0 0 4.
/0 0 4.
/11/0: 0 4.0 .
/12/0: 0 1.9 .0
/13/0 N 0 35 1.3
/14/0 N ] 39 9.5
/15/0 0 4.5 0.
/16/0¢ 0 38 0.
/17/08 0 45 0.4
/18/0! 7 8 23 2 93 13 17 243 4.5 1.4
/19/0: Y 9 6 5 3 34 5.0 2.
/20/0: Y 0 24 7 3 30 7 6 170 53 0.7
/21/0: Y 4 6 7 51 5.8 4.0
/22/0: Y ) 3 1 3 8 1 85 7 25.6
/23/0: Y 9 10 1 2 9 15 3 155 4.6 25.7
/2410 Y 194 8 3 4 12 1 22 334 4.5 24.2
/25/0: Y 34 4 1 2 3 15 10 81 8.2 20.0
/26/0 Y 191 158 2 6 43 38 459 74 7
/27/08 Y 45 3 8 4 39 1 100 54 .
/28/0 Y 12 3.3 .4
/29/0 Y 87 1 1 2 12 226 4.6
/30/0: Y 46 8 1 348 S.
/31/0: Y 53 14 1 1 362 5.
9/1/0: Y 85 2 1 53 444 5.
9/2/0 Y 459 2 2 23 6 3 575 4.
9/3/0 14 608 4 14 2 30 4 682 .4
By Species 6809 1069 13 44 546 224 1 108 1586 1312 200 11912
By Guild 7891 44 546 333 3098
BBSH HB MYSP RBTB UNKN Total

© EverPower Wind LLC; Champaign Wind LLC
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/Appendix A Table 4. Summary of acoustic bat data and weather during each survey night at the South High detector — 2008
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/29/0: N
/30/0¢ N
/31/0: N
4/1/0 N 5.7 0.8
4/2/0 7.3 2.4
4/3/0: 8.0 8.6
41410 3.6 4.2
4/5/0: 7.4 6.8
4/6/0: 5.5 25
4/7]0 6.1 2.5
4/8/0: 8.8 7.4
4/9/0: 0 75 7.0
4/10/0: Y 0 8.9 14.8
4/11/0: Y 0 8.5 9.2
4/12/0: Y 0 6.9 2.6
4/13/0: Y 0 53 0.9
4/14/0 Y 0 4.6 26
4/15/0: Y 0 6.9 7.7
4/16/0: Y 1 1 8.5 11.6
4/17/08| Y 1 1 7.1 14.5
4/18/08| Y 0 5.4 16.3
4/19/08| Y 0 4.1 8.7
4/20/08| Y 0 3.4 10.9
4/21/0: N 7.0 135
4/22/0: N 5.7 17.4
4/23/0: N 9.1 4.
4/24/0: N 5.9 8.
4/25/0: N 8.5 0..
4/26/0: N 3.9 0.0
4/27/0: N 5.2 9.0
4/28/0: N 5.1 3.1
4/29/08| N 3.9 4.1
4/30/08| N 6.7 11.3
5/1/0: 7.8 18.7
5/2/0: 9.5 16.4
5/3/0: 7.4 7.8
5/4/0: 4.8 14
5/5/0: 4.8 4.0
5/6/0: 6.5 7.1
5/7/0: 6.2 5.2
5/8/0: 7.4 9.4
5/9/0: 5.1 8.1
5/10/0: 6.7 12.1
5/11/0: 8.2 9.8
5/12/08 N 4.6 8.2
5/13/08| N 6.4 13.9
5/14/08 N 5.4 12.1
5/15/08| Y 0 8.6 9.0
5/16/0 Y 1 1 1 3 6.7 11.6
5/17/0: Y 1 1 2 4.5 11.9
5/18/0 Y 0 54 .6
5/19/0: Y 1 1 3.0 .5
5/20/0 Y 0 55 .1
5/21/0: Y 0 58 .6
/22/0: Y 0 4.8 1.0
/23/0: Y 0 6.0 0.6
/2410 Y 0 4.6 0.4
/25/0: Y 1 2 3 7.2 8.3
/26/0: Y 1 1 3 5 6.3 19.2
/2710 Y 0 9.7 6.5
/28/0: Y 0 6.4 9.9
/29/0: Y 1 1 45 6.
/30/0: Y 2 3 9.2 0.
/31/0: Y 1 1 5 6.2 8.
/1/0¢ Y 1 4 5.8 7.
/2/0¢ Y 1 2 1 6 39 1.
/3/0: N 5.4 0.
/4/0¢ N 5.1 0.
6/5/0: N 7.3 5.
6/6/08| N 8.0 27.4
6/7/08| N 4.7 24.1
6/8/08| N 7.0 27.6
6/9/08| N 6.7 26.5
6/10/08 N 5.9 21.4
6/11/08| N 4.9 235
/12/0: N 5.7 4.
/13/0: N 6.3 4.
/14/0: N 4.2 2.
/15/0: N 5.1 2.
/16/0: Y 2 1 1 4 6.5 0.
/17/0: Y 2 2 6.2 6.4
/18/0: Y 1 1 2 5.6 7.5
/19/0: Y 2 2 4.0 8.2
6/20/0: Y 2 1 1 5 29 2.3
6/21/0: Y 1 5.4 0.1
6/22/0: Y 2 5.2 9.4
6/23/0: Y 1 4.8 8.
6/24/0 Y 1 1 2 3.8 0.,
6/25/0 Y 2 3 5 5.4 1.
6/26/0: Y 2 1 3 5.7 4.
6/27/0 Y 5 5 4.8 A
6/28/0: Y 2 1 3 6.5 4
6/29/0 Y 2 1 3 7.1 2
6/30/0: Y 0 4.9 7
7/1/0: Y 2 1 3 3.8 19.4
7/2/0: Y 1 1 8.1 22.6
7/3/08] Y 0 6.3 19.7
7/4/08| Y 1 1 4.6 17.7
7/5/08] Y 2 2 4.8 20.6
7/6/08| Y 1 1 1 2 5 3.8 23.1
71710 Y 1 1 3 4.3 4.5
7/8/0: Y 1 1 3 6.5 .5
7/9/0: Y 3 5 6.2 .5
7/10/0¢ Y 1 3.7 9
7/11/0: Y 1 1 4 6 5.5 4.3
7/12/0 Y 0 6.8 3.4
7/13/0¢ Y 1 2 3 6.3 1.
7/14/0: Y 0 43 0.
7/15/0¢ Y 1 2 2 2 7 2.8 2.
7/16/0: Y 1 3.8 4.
7/17/0¢ Y 1 4 3.7 5
7/18/0¢ Y 1 1 1 6 5.1 5.
7/19/0 Y 1 4.8 5.
7/20/0¢ Y 3 3 1 14 6.8 5..
7/21/0¢ Y 2 1 4 5.2 4.
7/22/0 Y 1 2 4.7 2.
7/23/0! Y 1 1 4.8 0.
712410 Y 1 1 43 0.
7125/0 Y 2 4 6 3.0 4
7126/0 Y 1 3 4 4.7 .9
712710 Y 1 4 5 4.0 a1
7/28/08 Y 3 3 6 3.8 22.4
7/29/08 Y 2 1 6 9 3.0 24.6
7/30/08| Y 2 6 8 5.9 23.8
7/31/08 Y 2 1 3 6 4.9 23.7
/1/0¢ Y 2 4 7 5.1 4.3
/2/0¢ Y 3 2 6 4.9 4
/3/0¢ Y 1 1 5 29 2
/4/0¢ Y 1 5 4.9 1
/5/0¢ Y 1 1 5 6.2
/6/0¢ Y 1 2 5 4.7
/7108 Y 1 1 4 6 5.5
/8/0¢ Y 1 1 4.8
8/9/0: Y 3 1 1 3 8 4.8
/10/0: Y 2 1 3 6 4.8
/11/0: Y 0 4.0
/12/0: Y 1 4 5 19
/13/0: Y 1 2 3.5
/14/0: Y 1 2 4 39 .
/15/0: Y 1 1 3 4.5 0.
/16/0: Y 1 2 3.8 0.
/17/0: Y 1 3 4.5 0.4
/18/0: Y 1 4 45 1.4
/19/0: Y 1 1 5 5.0 2.7
/20/0: Y 1 1 4 5.3 0.7
/21/0: Y 6 1 1 1 5 14 5.8 4.0
8/22/08| Y 2 2 1 2 4 11 57 25.6
8/23/08| Y 1 1 4.6 25.7
8/24/08| Y 2 3 2 6 3 16 4.5 24.2
8/25/08| Y 2 2 1 5 8.2 20.0
/26/0: Y 2 1 1 1 2 7 7.4 19.7
/27/0 Y 1 1 2 2 6 5.4 19.3
/28/0: Y 4 1 1 4 10 3.3 4
/29/0: Y 2 1 2 1 1 3 10 4.6
/30/0: Y 1 1 5.1
/31/0: Y 0 59
9/1/0: Y 1 1 1 5 5.5
9/2/0: Y 3 1 1 1 3 11 45
9/3/0: Y 2 3 8 3.4
By Species 60 51 9 29 4 22 0 3 44 161 1 384
By Guild 120 29 4 25 206
BBSH HB MYSP RBTB UNKN Total
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|JAppendix A Table 5. Summary of acoustic bat data and weather during each survey night at the South Low detector — 2008
BBSH HB MYSP RBTP UNKN
v
2
2 3
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g c 2 3 3 = g 3
- c H 3 = 2 S ®
2 2 T 2 I > o 5 2 0 z z z 2 g
= 2 » 2 3 8 o 3 © = =] 5 ¥ 2 £
z a 2 8 & £ : i £ £ £ 5 £ s 2
3/29/08 Y 0
3/30/08 Y 0
3/31/08 Y 0
4/1/0: Y 0 5.7 0.8
4/2/0: Y 0 7.3 24
4/3/0: Y 0 8.0 .6
4/4/0: Y 0 3.6 4.2
4/5/0: Y 0 74 .8
4/6/0: Y 1 1 1 3 55 12.5
4/7/08 Y 0 6.1 125
4/8/03 Y 0 8.8 17.4
4/9/0 Y 1 1 75 7.0
4/10/0 Y 0 .9 14.8
4/11/0 Y 0 9.2
4/12/0 Y 0 26
4/13/0 Y 0 3 0.9
4/14/0 Y 0 4. 26
4/15/0 Y 0 6.9 7.7
4/16/08 Y 1 1 2 8.5 11.6
4l 7/Oj Y 1 1 1 3 7.1 14.5
4/18/0 Y 1 1 1 1 2 6 54 16.3
4/19/0 Y 1 1 2 4.1 8.7
4/20/0 Y 1 34 0.9
4/21/0 Y 2 1 1 6 7.0 3.5
4/22/0 Y 2 1 5 5.7 7.4
4/23/0 Y 3 1 1 7 9.1 4.
4/24/0 Y 4 4 8 5.9 18.;
| 4/25/08 Y 1 3 8.5 20.
4/26/0 Y 1 1 1 5 3.9 10.0
4/27/0 Y 2 5.2 9.0
4/28/0 Y 0 .1 3.1
4/29/0 Y 0 .9 4.1
4/30/0 Y 2 1 2 3 1 9 .7 3
5/1/0: Y 2 1 3 1 7 .8 7
5/2/0: Y 1 1 9.5 4
5/3/0: Y 1 1 2 7.4 7.8
/4/08| Y 2 2 1 5 4.8 14
/5/0 Y 2 1 2 1 6 4.8 4.0
/6/0 Y 1 2 3 6.5 7.1
/710 Y 0 6.2 5.2
/810 Y 1 1 2 7.4 9.4
/9/0; Y 1 1 .1 8.1
5/10/0: Y 5 1 1 1 8 7 12.1
5/11/0: Y 1 1 2 .2 9.8
5/12/0: Y 1 1 4.6 8.2
/13/0: Y 2 2 1 5 6.4 139
/14/0 Y 1 1 2 5.4 12.1
/15/0: Y 0 8.6 9.0
/16/0: Y 1 1 6.7 11.6
/17/0: Y 2 1 1 4 9 4.5 119
/18/0: Y 1 54 .6
/19/0: Y 1 2 3.0 .5
5/20/0: Y 0 55 .1
5/21/0: Y 0 5.8 .6
/22/0: Y 0 4.8 1.0
/23/0: Y 0 6.0 0.6
/24/0 Y 1 2 3 4. 0.4
/250 Y 1 1 1 4 7 7. 8.3
/26/0: Y 1 1 1 3 9.2
/2710 Y 0 . 6.5
/28/0: Y 1 1 4 9.9
5/29/0: Y 1 2 2 5 4.5 6.
5/30/08] v 2 3 92 0.
5/31/0 Y 1 4 6.2 8.
/1/0: Y 4 58 7.
/2/0 Y 2 5 3.9 1.
/3/0; Y 1 2 1 1 7 54 0.
/410 Y 4 4 5.1 205 |
/5/0; Y 1 1 3 7.3 258 |
/61/0: Y 2 3 8.0 27.4
/710; Y 1 1 1 6 4.7 4.1
/8/08] Y 1 7.0 7.
9/0: Y 2 1 1 1 7 6.7 .5
/10/0 Y 1 1 3 5.9 4
/11/0: Y 1 1 5 4.9 .
/12/0: Y 6 .7 4.
/13/0: Y 3 6. 4.
/14/0: Y 2 1 1 4 4. 2.
/15/0: Y 1 2 3 5. 2.
/16/08 Y 1 4 5 6.5 0.
/ 7/Oj Y 2 6.2 6.4
/18/0 Y 1 5.6 7.
/19/0 Y 2 1 5 4.0 8.
/20/0: Y 4 5 29 2.
/21/0: Y 3 1 5 5.4 0.
/22/0: Y 1 5.2 9.4
/23/0: Y 1 3 4.8 8.
/24/0: Y 2 4 6 3.8 0.
| 6/25/08 Y 1 1 54 1.
[ 6/26/08] v 2 5.7 4.
/27/0 Y 1 4 4.8
/28/0 Y 2 1 5 6.5 .4
/29/0: Y 0 7. .2
/30/0: Y 0 4. 5
7/1/0: Y 0 3. 4
71210: Y 1 1 8. .6
7/3/0: Y 1 1 6.3 19.7
7/4/08] Y 1 1 4.6 7.7
7/5/0 Y 1 1 4.8 0.
7/6/0 Y 1 1 3.8
7/7/0 Y 1 1 2 4.3 4.
718/0: Y 1 2 4 .5
719/0: Y 3 .2
7/10/0 Y 1 4 7 .
7/11/0 Y 1 1 2 5 .5 4.
7/12/0 Y 1 1 6.8 3.4
7/13/08| Y 1 1 6.3 1.
7/14/0 Y 0 43 0.
7/15/0 Y 1 4 7 .8 2.
7/16/0: Y 1 5 .8 4.
7/17/0: Y 2 .7 5.
7/18/0: Y 1 4 11 3 258 |
7/19/0 Y 1 2 7 4. 259 |
7/20/0 Y 3 1 4 12 6. 25.
7/21/0 Y 1 4 7 5.2 4.
7/22/08| Y 1 1 1 6 9 4.7 2.
7/23/0 Y 0 4.8 0.
7/24/0 Y 1 1 4.3 0.
7/250: Y 1 3 1 1 8 3.0 -4
712610 Y 3 1 1 11 4.7 !
712710 Y 4 7 4.0 1
7/28/0 Y 1 6 .8 4
7/29/0 Y 1 1 12 .0 4.6
7/30/08, Y 4 1 7 15 5.9 3.8
713 /Oj Y 1 1 3 5 18 4.9 3.7
/1/0 Y 5 1 10 22 5.1 4.3
/2/0 Y 1 4 13 4. .4
/3/0; Y 5 2.
/4/0; Y 1 1 4 12 4.
/5/0; Y 13 2 22 6.
/6/0; Y 6 4 2 19 4.
/7/0; Y 3 1 1 1 10 16 5.5
/8/08| Y 1 1 2 48
9/0: Y 6 4 4 14 4.8
0/0: Y 2 2 1 1 1 10 4.8
/11/0: Y 1 4.0
/12/0: Y 4 19
/13/0: Y 1 4 10 35
/14/0: Y 2 9 3.9 .
/15/0: Y 1 2 7 4.5 0.
/16/0: Y 4 1 5 12 38 0.5
/17/08] Y 2 1 1 6 4.5 0.4
/18/0 Y 4 3 12 45 1.4
/19/0 Y 1 17 5.0 2.7
/20/0: Y 1 4 19 53 0.7
/21/0: Y 12 2 33 .8 4.0
/22/0: Y 9 4 1 5 4 26 5.7 25.6
/23/0: Y 2 1 8 4.6 25.7
/24/0: Y 7 2 1 10 31 4.5 24.2
/25/0: Y 1 1 1 17 8.2 20.0
| 8/26/08 Y 2 1 11 1 18 7.4 7
/27/0 Y 1 1 5 54 .
/28/0 Y 4 1 4 11 33 .4
/29/0: Y 2 1 1 12 4.6
/30/0: Y 4 4 3
/31/0: Y 1 4 5.
/1/0; Y 4 10 5.
/2/0; Y 4 2 11 4. ..
/3/08| Y 4 5 9 34 7.
By Species 236 95 12 24 4 64 0 6 102 304 3 850
By Guild 343 24 4 70 409
BBSH HB MYSP RBTB UNKN Total
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/Appendix A Table 6. Summary of acoustic bat data and weather during each survey night at the South Tree detector — 2008
BBSH HB MYSP RBTP UNKN
)
>
@ 3
5 E <
° 5 o
g s | & g | B " E | g
5 2 T 2 = > o 5 2 o z z z = g
sl s | 8| 2| 2 sl 2|z | £ | 8| 2|2 | % £ 5
z g ) o 7 I s w = 4 T = =) s [
03/29/0: N 0
03/30/0: Y 0
03/31/0 Y 0
04/01/0: Y 0 5.7 0.
04/02/0: Y 0 7.3 2.4
04/03/0: Y 0 8.0 .
04/04/08] Y 0 3.6 4.
04/05/0 Y 0 7.4 6.
04/06/0: Y 1 6 7 55 125
04/07/0 Y 1 1 2 6.1 12.5
04/08/0: Y 1 1 8.8 17.4
[_04/09/08] Y 2 3 5 75 7.0
ouW‘ Y 4 4 8.9 14.8
04/11/08] Y 1 1 8.5 9.
04/12/0: Y 0 6.9 2.
04/13/0: Y 0 5.3 0.
04/14/0 Y 0 46 2.
04/15/0: Y 0 6.9 7.
04/16/0: Y 0 8.5 11.6
04/17/08 Y 1 2 7.1 14.5
04/18/08] Y 8 11 5.4 16.3
04/19/0: Y 1 2 1 6 4.1 8.7
04/20/0: Y 3 4 10 3.4 10.9
04/21/0 Y 10 2 15 30 7.0 135
04/22/0 Y 2 1 1 5 10 5.7 17.4
04/23/0: Y 57 18 1 1 20 106 9.1 4
04/2410: Y 7 15 5.9 8
04/25/08 Y 2 8 8.5 0.
[ 04 /ze/oﬁ Y 31 10 1 51 3.9 0
04/27/08] Y 31 3 1 1 46 52 .0
[04/28/0 Y 1 1 5.1 1
[ 04/29/0 Y 4 9 3.9 4.1
04/30/0 Y 8 3 1 11 4 29 6.7 11.3
05/01/0: Y 17 6 1 25 7.8 18.7
05/02/0 Y 1 2 3 9.5 16.4
05/03/08 Y 1 1 7.4 738
05/04/08] Y 8 1 5 14 438 14
05/05/0: Y 120 17 37 3 26 1 204 438 4.0
05/06/0: Y 17 4 6 1 28 6.5 7.1
05/07/0 Y 1 1 6.2 15.2
05/08/0: Y 11 1 3 15 7.4 9.4
05/09/0 Y 1 8 9 5.1 8.1
05/10/0: Y 9 10 52 6.7 12.1
05/11/08 Y 0 3 18 1 48 8.2 9.8
05/ /oﬁ Y 4 15 14 3 66 4.6 8.2
05/13/08] Y 6 1 14 31 6.4 139
05/14/0 Y 0 22 2 16 3 104 5.4 12.1
05/15/0: Y 2 8.6 9.0
05/16/0 Y 131 7 1 29 1 236 6.7 11.6
05/17/0: Y 117 3 2 40 1 195 45 11.9
05/18/08 Y 10 1. 23 5.4
05/ gloﬁ Y 3 1 4 3.0
05/20/08] Y 7 9 3 19 55
05/21/0: Y 38 36 2 86 5.8 .
05/22/0: Y 43 35 8 10 6 1 133 438 11.0
05/23/0 Y 50 5 2 7 1 85 6.0 10.6
05/24/0: Y 79 61 1 4 1 9 7 7 199 46 10.4
05/25/0 Y 15 6 1 4 46 7.2 18.3
[_05/26/0 Y 73 32 1 8 9 1 1 175 6.3 19.2
05/27/08] Y 1 1 1 3 9.7 6.5
[_05/28/0 Y 19 11 2 4 20 6 1 63 6.4 9.9
05/29/0: Y 33 13 1 5 1 18 3 74 45 6.
05/30/0 Y 6 1 4 1 4 6 22 9.2 0
05/31/0: Y 253 51 4 22 24 123 3 480 6.2 8
06/01/0: Y 73 32 15 1 2 8 45 6 182 5.8 7
06/02/0: Y 1 1 3.9 1
06/03/08 Y 0 5.4 0.
0 lozloﬁ Y 4 4 5.1 20
06/05/08] Y 0 7.3 25.8
06/06/0: Y 0 8.0 7.4
06/07/0: Y 1 1 47 4.1
06/08/0 Y 0 7.0 7.6
06/09/0: Y 5 1 20 1 27 6.7 6.5
06/10/0 Y 2 2 5.9 1.4
06/11/0: Y 1 5 6 49 5
06/12/08] Y 1 1 57 4.
06/13/0: Y 5 5 6.3 4
06/14/0: Y 1 8 10 42 2
06/15/0 Y 1 1 9 5.1 2
06/16/0: Y 1 9 6.5 0.
06/17/0 Y 4 7 6.2 6.4
06/18/0: Y 1 3 5.6 7.5
06/19/08 Y 2 2 1 9 4.0 8.
06/: n/oﬁ Y 1 1 2 2.9 2.
06/21/08] Y 2 4 6 5.4 0.
06/22/0: Y 1 1 5.2 9.4
06/23/0: Y 4 3 11 18 438 8.
06/24/0 Y 5 1 6 3.8 0.
06/25/0: Y 8 1 10 19 5.4 1.
06/26/08 Y 1 1 2 5.7 4.
06/: '/oﬁ Y 0 438
06/28/08] Y 4 4 6.5 4
[_06/29/0 Y 1 1 2 7.1
06/30/0: Y 1 1 49 7
07/01/0 Y 2 2 3.8 19.4
07/02/0: Y 0 8.1 22.6
07/03/0 Y 1 2 6.3 7
07/04/0: Y 1 1 1 1 5 46 7
07/05/08] Y 2 4 2 9 48 0.
07/06/0: Y 1 3.8 3
07/07/0: Y 0 43 4.
07/08/0 N 0 6.5 3.5
07/09/0: N 0 6.2 2.5
07/10/0 0 3.7 1.
07/11/0: 0 55 4.
07/12/08 0 6.8 3.4
07/ /oﬁ 0 6.3 1.
07/14/08] 0 43 0.
07/15/0: 2 2 2.8 2.
07/16/0: Y 2 2 3.8 4.
07/17/0 Y 1 1 3.7 257 |
07/18/0: Y 1 4 8 5.1 25.
07/19/0] Y 1 4.8 259 |
07/20/0: Y 4 5 12 6.8 253 |
07/21/08] Y 17 1 29 2 51 52 4.
07/22/0 Y 12 1 9 29 47 2
07/23/0: Y 28 12 1 1 11 21 2 76 438 0.6
07/24/0 Y 52 18 1 17 24 1 113 43 0.9
07/25/0: Y 2 2 1 4 5 14 3.0 4
07/26/0: Y 4 2 11 6 24 2 69 47 9
07/27/0 Y 18 1 1 0 12 2 45 4.0
07/28/08 Y 3 1 4 4 24 3.8 4
07/29/0ﬁ Y 3 9 2 17 3.0 4.6
07/30/08] Y 1 5.9 3.
07/31/0 Y 2 2 5 5 15 49 3.7
08/01/0: Y 1 1 3 5.1 4.3
08/02/0 Y 1 5 9 49 4
08/03/0: Y 1 6 10 2.9 2
08/04/08 Y 1 4.9 1
08/0=m| Y 1 1 1 1 10 6.2 5
08/06/08 Y 1 1 2 47
08/07/0: Y 1 1 1 4 2 9 5.5
08/08/0: Y 1 3 2 9 438
08/09/0 Y 1 3 438 1
08/10/0: Y 11 14 438 18.
08/11/0 Y 1 7 2 13 4.0 5
08/12/0: Y 1 3 11 19 0
| o8/13/08] Y 2 35 3
08/14/0: Y 1 1 1 4 3.9 5
08/15/0: Y 1 1 8 45 0.1
08/16/0 Y 1 1 4 6 3.8 0.5
08/17/0: Y 2 7 18 5 32 45 0.4
08/18/0 Y 0 45 1.4
08/19/0: Y 0 5.0 2.7
[_08/20/08] Y 0 5.3 0.7
08/: ﬁ' Y 0 5.8 4.0
08/22/08 Y 0 57 5.6
08/23/0: Y 0 4.6 25.7
08/24/0: Y 0 45 4.2
08/25/0 Y 1 6 8.2 0.0
08/26/0: Y 1 2 12 7.4 7
08/27/0 Y 1 16 5.4 .
[_08/28/0 Y 1 4 7 3.3 4
| 08/29/08] Y 2 1 7 11 46
08/30/0: Y 5 2 6 10 23 5.1
08/31/0: Y 24 4 1 12 53 1 95 5.9
09/01/0: Y 4 3 1 8 8 24 55
09/02/0: Y 4 2 6 45 .
09/03/0: Y 2 7 1 10 3.4 7.
By Species 1679 574 45 25 24 83 0 13 423 104 80 3992
By Guild 2298 25 24 96 154
BBSH HB MYSP RBTB UNK! Total
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Raptor survey results
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Appendix B Table 1a. Summary of species observed on each day of raptor surveys in spring 2008

Date
Species 3/3 | 3/5 | 3/6 | 3/13 | 3/17 | 3/20 | 3/21 | 4/2 | 4/3 | 4/5 | 4/8 | 419 | 4/12 | 4/15 | 4/16 | 4/17 | 4/18 | 4/21 | 4/22 | 4/24 | 4/25 | 4/29 | 4/30 | 5/1 | 5/5 | 5/6 | 5/7 | 5/9 | 5/12 | 5/13 | 5/15 | 5/16 | Total
American kestrel 1 1 1 1 2 1 7
bald eagle 1 1
broad-winged hawk 1 1
Cooper's hawk 1 1 1 1 4
golden eagle 1 1
Merlin 1 1 2
northern harrier 1 1 1 1 1 5
peregrine falcon 1 1
red-shouldered hawk 1 1
red-tailed hawk 1 2 2 4 5 5 4 5 3 2 3 6 3 5 2 3 4 1 3 1 5 2 5 3 1 2 4 6 4 2 98
sandhill crane 4 4
sharp-shinned hawk 1 1 2
turkey vulture 4 11 20 42 52 47 30 | 32 | 50 | 55 | 74 24 22 71 27 30 42 18 44 82 23 65 48 | 67 | 89 | 30 | 33 49 60 79 27 1347
unknown accipiter 2 2
unknown buteo 1 1
unknown falcon 1 1
unknown raptor 1 1 2
Total 5 2 17 26 49 57 52 32 | 39 | 54 | 57 | 77 25 30 77 32 33 45 23 45 88 25 71 52 | 74 | 94 | 32 | 35 54 66 83 29 1480
Appendix B Table 1b. Summary of species observed on each day of raptor surveys in fall 2008
Date

Species 9/1 | 9/2 | 9/3 | 9/11 | 9/18 | 9/23 | 9/25 | 9/26 | 10/10 | 10/12 | 10/13 | 10/14 | 10/21 | 10/22 | 10/23 | 10/27 | 10/29 | 10/30 | 11/2 | 11/3 | 11/4 | 11/11 | 11/12 | 11/13 | Total

American kestrel 1 2 2 1 1 1 8

bald eagle 1 1

Cooper's hawk 3 1 1 1 1 7

northern goshawk 1 1

northern harrier 1 2 1 4

red-tailed hawk 6 1 2 1 1 1 1 1 4 1 2 3 2 2 2 32

turkey vulture 23 | 23 | 32 21 14 23 15 20 18 20 18 54 77 38 14 23 37 6 7 6 2 3 527

unknown buteo 1 1

Total 32 | 25 | 34 21 16 24 15 21 19 23 21 55 81 40 17 26 39 10 10 9 3 5 581

Appendix B Table 1c. Summary of species observed on each day of sandhill crane surveys in fall 2008
Date
Species 11/17 | 1118 | 11/19 | 11/23 | 11/24 | 11/25 | 12/4 | 12/5 | 12/6 | 12/7 | 12/8 | 12/9 | Total
American kestrel 1 1 2
Cooper's hawk 1 1
golden eagle 1 1
northern harrier 2 1 3
red-tailed hawk 1 2 1 1 1 1 1 1 10
turkey vulture 1 3 4 1 1 10
Total 1 4 3 6 1 1 4 2 1 2 1 1 27
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Appendix B Table 2a. Observation totals of raptors and sandhill cranes by hour; spring 2008
10:00- 11:00- 3:00- 4:00- Grand
Species 9:00-10:00 11:00 12:00 12:00-1:00 1:00-2:00 2:00-3:00 4:00 5:00 Total
American kestrel 1 1 2 1 2 7
bald eagle 1 1
broad-winged hawk 1 1
Cooper's hawk 1 1 1 1 4
golden eagle 1 1
merlin 1 1 2
northern harrier 1 2 2 5
peregrine flacon 1 1
red-shouldered hawk 1 1
red-tailed hawk 5 22 22 14 8 12 13 2 98
sharp-shinned hawk 2 2
turkey vulture 89 240 155 203 188 221 237 14 1347
unknown accipiter 2 2
unknown buteo 1 1
unknown falcon 1 1
unknown raptor 2 2
sandhill crane 2 2 4
Hourly totals: 95 271 181 218 202 239 258 16 1480
Appendix B Table 2b. Observation totals of raptors by hour; fall 2008
10:00- 11:00- 3:00- Grand
Species 9:00-10:00 11:00 12:00 12:00-1:00 1:00-2:00 2:00-3:00 4:00 Total
American kestrel 4 1 1 1 1 8
bald eagle 1 1
Cooper's hawk 1 3 2 1 7
golden eagle 0
northern goshawk 1 1
northern harrier 1 2 1 4
red-tailed hawk 4 10 7 4 3 4 32
turkey vulture 20 124 114 83 69 74 43 527
unknown buteo 1 1
Hourly totals: 30 126 128 93 77 79 48 581

© EverPower Wind LLC; Champaign Wind LLC
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Appendix B Table 3a. Raptor flight altitudes by
species; spring 2008

Species

Less than
150 m

150 m or
greater

American kestrel

7

bald eagle

broad-winged hawk

Cooper's hawk

golden eagle

merlin

northern harrier

peregrine falcon

red-shouldered hawk

sharp-shinned hawk

unknown accipiter

unknown buteo

unknown falcon

unknown raptor

NP [P NN (PP |O0N (P W~

red-tailed hawk

©
~

turkey vulture

1278

69

Totals:

1404

72

Appendix B Table 3b. Raptor flight altitudes by
species; fall 2008

Less than 150 m or
Species 150 m greater
American kestrel 8
bald eagle 1
Cooper's hawk 6 1
northern goshawk 1
northern harrier 4
unknown buteo 1
red-tailed hawk 32
turkey vulture 488 39
Totals: 541 40

© EverPower Wind LLC; Champaign Wind LLC
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Appendix B Ta

ble 4. Summary of publically available spring rapto

data at proposed wind si

ites in the East (1999-2010)

il o
. " Survey # of Survey | # of Survey Total # # of Species Seasonal (Turbine Ht) and %
Project Site Landscape . Average Passage Raptors Below Reference
Period Days Hours Observed Observed - !
Rate (raptors/hr) Turbine Height
Spring 1999
" . N Cooper, B.A., and T.J. Mabee. 1999. Bird migration near proposed wind turbine sites at
Weﬁersfleld, Agricultural plateau April 20 24 97 348 12 3.6 na (23 m»mean flight Wethersfield and Harrisburg, New York. Unpublished report prepared for Niagara—Mohawk
Wyoming Cty, NY May 24 height) N
Power Corporation, Syracuse, NY, by ABR, Inc., Forest Grove, OR. 46 pp.
Spring 2003
Westfield, April 16 - n/a (278 m mean fiight Cooper, B.A., A.A. Stickney, J.J. Mabee. 2004. A visual and radar study of 2003 spring bird
Chautauqua Cty, |Great Lakes Shore l&a 15 50 100.7 2,578 17 25.6 height) 9 migration at the proposed Chautauqua wind energy facility, New York. 2004. Final Report
NY d g prepared by ABR Inc. Chautauqua Windpower LLC.
Spring 2005
Churubusco, Great Lakes Woodlot Alternatives, Inc. 2005. A Spring Radar, Visual, and Acoustic Survey of Bird and
" i’ . .| Spring 2005 10 60 170 11 2.83 (120 m) 69% Bat Migration at the Proposed Marble River Wind Project in Clinton and Ellenburg, New York.
Clinton Cty, NY | plain/ADK foothills 3
Prepared for AES Corporation.
Clinton/Ellenburg, Great Lakes April 18 to (2 non-migrant Ngw Yprk State Department of Enqunmgmal Conseryatlon. 2008. Publicly Available Raptor
Clinton Cty, NY' ain/ADK foothills April 20 3 21 BWHA) 1 0.1%** n/a Migration Data for Proposed Wind Sites in NYS. Available at
v, P P http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
Dairy Hills, Clinton Aoril 15 to New York State Department of Environmental Conservation. 2008. Publicly Available Raptor
yC NY Great Lakes Shore Z il 26 5 20 50 6 25 (125 m) 94.7% Migration Data for Proposed Wind Sites in NYS. Available at
v, P http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
. . New York State Department of Environmental Conservation. 2008. Publicly Available Raptor
Altona, Clinton Cty, G reat Lakes. May 5 to 3 21 (4 non-migrant 1 0.19%+* n/a Migration Data for Proposed Wind Sites in NYS. Available at
NY plain/ADK foothills May 6 TUVU) - 3
http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
Bliss Wind Park, Agricuttural and | April 21, 26 New York State Department of Environmental Conservation. 2008. Publicly Available Raptor
Eagle, Wyoming 9 P T 3 21 19 3 0.9 n/a Migration Data for Proposed Wind Sites in NYS. Available at
wooded plateau 28 g .
Cty, NY http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
Alabama, Genesee Great Lakes Aoril 16-April New York State Department of Environmental Conservation. 2008. Publicly Available Raptor
C N NY ain/ADK foothills P 29 P 5 20 177 8 9 (125 m) 84.5%* Migration Data for Proposed Wind Sites in NYS. Available at
Yy, P! http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
. . . New York State Department of Environmental Conservation. 2008. Publicly Available Raptor
WHfr:inS hecldunfw Qﬁ!ﬁiﬁ”’iﬁ;ﬂ A,\‘,l)gl 2120 7 37 119 7 3.2 n/a Migration Data for Proposed Wind Sites in NYS. Available at
Y 9 Cy. P Y http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
" : " New York State Department of Environmental Conservation. 2008. Publicly Available Raptor
Wetﬁersfleld, Agricultural and Apr|Iv22 o 3 21 5 3 0.1 nla Migration Data for Proposed Wind Sites in NYS. Available at
Wyoming Cty, NY | wooded plateau April 29 - 3
http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
New Grange, Great Lakes April 16 to New York State Department of Environmental Conservation. 2008. Publicly Available Raptor
Chautaugua Cty, . . P 5 20 55 8 4.37 n/a Migration Data for Proposed Wind Sites in NYS. Available at
plain/ADK foothills May g .
NY http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
Stockton, . New York State Department of Environmental Conservation. 2008. Publicly Available Raptor
Great Lakes April 16 to S - e .
Chautauqua Cty, ain/ADK foothills May 15 5 20 122 8 4.65 n/a Migration Data for Proposed Wind Sites in NYS. Available at
NY P Y http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
Clayton, Jefferson March 30 - Woodlot Alternatives, Inc. 2005. A Spring 2005 Radar, Visual, and Acoustic Survey of Bird
ion, Agricultural plateau 10 58 700 14 12.1 (150 m) 61% and Bat Migration at the Proposed Clayton Wind Project in Clayton, New York. Prepared for
Cty, NY May 7 :
PPM Atlantic Renewable.
Prattsburgh Woodlot Alternatives, Inc. 2005. A Spring 2005 Radar, Visual, and Acoustic Survey of Bird
Steuben Ct;? ,’W Agricultural plateau | Spring 2005 10 60 314 15 5.23 (125 m) 83% and Bat Migration at the Proposed Windfarm Prattsburgh Project in Prattsburgh, New York.
' Prepared for UPC Wind Management, LLC.
Cohocton, Steuben Woodlot Alternatives, Inc. 2005. Avian and Bat Information Summary and Risk Assessment
Cy ! NY Agricultural plateau| Spring 2005 10 60 164 11 2.73 (125 m) 77% for the Proposed Cohocton Wind Power Project in Cohocton, New York. Prepared for UPC
' Wind Management, LLC.
Munnsuille, Aoril 5 to Woodlot Alternatives, Inc. 2005. A Spring 2005 Radar, Visual, and Acoustic Survey of Bird
Madison Ci ’NY Agricultural plateau I\Ea 16 10 60 375 12 6.25 (118 m) 78% and Bat Migration at the Proposed Munnsville Wind Project in Munnsville, New York. Prepared
v Y for AES-EHN NY Wind, LLC.
Moresville, March 28 to New York State Department of Environmental Conservation. 2008. Publicly Available Raptor
Delaware County, | Forested ridge May 10 8 45 170 6 3.8 n/a Migration Data for Proposed Wind Sites in NYS. Available at
NY Y http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
Sheffield Woodlot Alternatives, Inc. 2006. Avian and Bat Information Summary and Risk Assessment
Caledonia Ct; VT Forested ridge | April to May 10 60 98 10 1.63 (125 m) 69% for the Proposed Sheffield Wind Power Project in Sheffield, Vermont. Prepared for UPC Wind
| Management, LLC.
Deerfield, " . . . .
N ) . 11 (for both Woodlot Alternatives, Inc. 2005. A Spring 2005 Radar, Visual, and Acoustic Survey of Bird
Benmngtgn. Cy, Forested ridge Ap”l. 9 7 42 44 sites 1.05 (12‘:.’ m) 83% »(at both and Bat Migration at the Proposed Deerfield Wind Project in Searsburg and Readsboro,
VT (Existing April 29 N sites combined) . N
facility) combined) Vermont. Prepared for PPM Energy/Deerfield Wind, LLC.
Deerfield, 11 (for both Woodlot Alternatives, Inc. 2005. A Spring 2005 Radar, Visual, and Acoustic Survey of Bird
B(\%/q'nénv\?::sr:e?.:y' Forested ridge AApr:|”92;0 7 42 38 sites 0.9 (1255“23') f:rurﬁai(::;mh and Bat Migration at the Proposed Deerfield Wind Project in Searsburg and Readsboro,
N P combined) Vermont. Prepared for PPM Energy/Deerfield Wind, LLC.
expansion)
Spring 2006
Mars Hil April 12 to Woodlot Alternatives, Inc. 2006. A Spring 2006 Radar, Visual, and Acoustic Survey of Bird
! Forested ridge P 10 60.25 64 9 1.06 (120 m) 48% Migration at the Mars Hill Wind Farm in Mars Hill, Maine. Prepared for Evergreen Windpower,
Aroostook Cty, ME May 18 LLC
Lempster. Sullvan The Louis Berger Group. 2006. Pre and Post-construction Avian Survey, Monitoring, and
Cpuunt;/ NH Forested ridge | Spring 2006 10 78 102 n/a 13 (165 m) 56% Mitigation at the Lempster, New Hampshire Wind Power Project. Prepared for Lempster Wind,
' LLC.
Howard, Steuben . April 3to o Woodlot Alternatives, Inc. 2006. A Spring 2006 Survey of Bird and Bat Migration at the
Cty, NY Agricultural plateau May 19 o 525 260 u 4.95 (125 m) 64% Proposed Howard Wind Power Project in Howard, New York. Prepared for EverPower Global.
. New York State Department of Environmental Conservation. 2008. Publicly Available Raptor
Fr(a::l:ﬁaggayﬁ\( Iaiﬁ;zaDtlb ?::tsmlls Aznlillggm 3 21 47 12 1.9 (121 m) 3% Migration Data for Proposed Wind Sites in NYS. Available at
v, P P http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
" New York State Department of Environmental Conservation. 2008. Publicly Available Raptor
St. Lawrence, April 14 to N - L .
Great Lakes Shore 4 12 91 8 75 (125 m) 81%** Migration Data for Proposed Wind Sites in NYS. Available at
Jefferson Cty, NY May 12 - .
http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
Cape Vincent April 14 to New York State Department of Environmental Conservation. 2008. Publicly Available Raptor
P ', | Great Lakes Shore P 4 12 79 10 6.5 (125 m) 72% Migration Data for Proposed Wind Sites in NYS. Available at
Jefferson Cty, NY May 12 g .
http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
Stockton, Great Lakes New York State Department of Environmental Conservation. 2008. Publicly Available Raptor
Chautauqua Cty, ain/ADK foothills n/a n/a n/a n/a n/a 4.65 n/a Migration Data for Proposed Wind Sites in NYS. Available at
NY P http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
Spring 2007
St Lawrence March 21 to New York State Department of Environmental Conservation. 2008. Publicly Available Raptor
Jefferson C 'NY Great Lakes Shore May 1 7 21 232 8 15.4 (125 m) 81%** Migration Data for Proposed Wind Sites in NYS. Available at
v, Y http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
Cape Vincent March 21 to New York State Department of Environmental Conservation. 2008. Publicly Available Raptor
Jeffe?son c NY Great Lakes Shore May 1 7 21 205 9 9.8 (125 m) 72% Migration Data for Proposed Wind Sites in NYS. Available at
v, Y http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
New Grange, . New York State Department of Environmental Conservation. 2008. Publicly Available Raptor
Great Lakes April 26 to S - o .
Chautauqua Cty, . " 5 n/a n/a n/a 4.37 n/a Migration Data for Proposed Wind Sites in NYS. Available at
plain/ADK foothills May 22 - 3
NY http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
. . . New York State Department of Environmental Conservation. 2008. Publicly Available Raptor
Jericho Rise, Greatlakes | April4to 8 2 112 10 3 (125m) 74.6%  |Migration Data for Proposed Wind Sites in NYS. Available at
Franklin Cty, NY | plain/ADK foothills May 28 g "
http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
Stetson y " - . I
; . April 26 to . Woodlot Alternatives, Inc. 2007. A Spring 2007 Survey of Bird and Bat Migration at the
Penob’\snchI cy, Forested ridge May 4 9 59 34 0 0.6 (125 m) 65% Stetson Wind Project, Washington County, Maine. Prepared for Evergreen Wind V, LLC.
| aurel Mountain March 30 to Stantec Consulting. 2008. A Spring 2007 Radar, Visual, and Acoustic Survey of Bird and Bat
Preston C W\} Forested ridge May 17 10 63.75 266 12 4.17 (125 m) 55% Migration at the Proposed Laurel Mountain Wind Energy Project near Elkins, West Virginia —
Y. Y November 2007. Prepared for AES Laurel Mountain, LLC.
Spring 2008
Oakfield. Aoril 25- Stantec Consulting. 2008. Spring and Summer 2008 Bird and Bat Migration Survey Report
y Forested ridge 0! 12 79 58 9 0.7 (120 m) 80% Visual, Radar, and Acoustic Bat Surveys for the Oakfield Wind Project in Oakfield, Maine.
Aroostook Cty, ME May 30 ) N
Prepared for First Wind Management, LLC.
" Stantec Consulting. 2008. Spring 2008 Bird and Bat Migration Survey Report Breeding Bird,
Record Hill, Oord Forested ridge March 11 to 15 97 118 12 1.2 n/a Raptor, and Acoustic Bat Surveys for the Record Hill Wind Project Roxbury, Maine. Prepared
Cty, ME May 27 A
for Record Hill Wind, LLC.
Lincoln. Penobscot April 3to Stantec Consulting. 2008. Spring 2008 Bird and Bat Migration Survey Report Visual, Radar,
N Forested ridge P 15 108 122 12 11 (125 m) 76% and Acoustic Bat Surveys for the Rollins Wind Project. Prepared for First Wind Management,
Cty, ME June 3 LLC
Stantec Consulting. 2008. Spring, Summer, and Fall 2008 Bird and Bat Migration Survey
Gree(l:”llans\./\l;i rant Forested ridge Ma'\;;h i]‘.lto 10 68 212 9 3.12 (125 m) 68% Report Visual, Radar, and Acoustic Bat Surveys for the New Creek Mountain Project West
v, d Virginia. Prepared for AES New Creek, LLC.
Buckeye,
. . March 1 to .
Champaign Cty, |Agricultural plateau 32 216 1476 12 6.8 (150 m) 95% This report
OH May 15
Allegany, March 23 to Stantec Consulting. 2008. Spring 2008 Bird and Bat Migration Survey Report. Visual, Radar
. o 2 . 4 5 f
Camra;gus Cy, Forested ridge May 8 10 s 134 0 18 (150 m) 87% and Acoustic Bat Surveys for the Allegany Wind Project. Prepared for EverPower Renewables
Rollins Mountain, Apr 3o Jun Stantec Consulting. 2008. Spring 2008 Bird and Bat Migration Survey Report: Visual, Radar
Penobscot Cty, Forested ridge P! 3 15 108 122 12 11 (125 m) 76% and Acoustic Bat Surveys for the Rollins Wind Project. Prepared for First Wind, LLC.
ME
Spring 2009
Stetson, April 27 to Stantec Consulting. 2009. Stetson | Mountain Wind Project Year 1 Post-Construction
N ok . .
Penob’jltl:zot cv. Forested ridge May 5 4 2 34 1 17 (119 m) 67% Monitoring Report, 2009. Prepared for First Wind Management, LLC
Tenney, Grafton . March 26 to _ - - _ (125 m) 25% (of those |Stantec Consulting Services Inc. 2009. 2009 Spring, Summer, and Fall Avian and Bat
Cty, NH Forested ridge May 23 w 125 175 u 14 in project area) Surveys for the Groton Wind Project. Prepared for Groton Wind, LLC.
Com\r/ril:?;n\ll\/in d March 31 to Stantec Consulting. 2009. Spring and Summer 2009 Bird and Bat Survey Report: Visual,
Farm, Orleans C Forested ridge May 20 10 78.75 114 8 145 (130 m) 81% Radar, Acoustic, Mist Net Surveys and Related Assessments for the Vermont Community
' VT . Y Wind Farm Project. Prepared for Vermont Community Wind Farm, LLC
Highland, . March 25 to (130.5 m) Whitham | Stantec Consulting Services Inc. 2009. Spring 2009 Ecological Surveys. Prepared for
Somerset Cty, Mg | Forestedridge | Ty 1 2 139 260 0 187 80% Briggs 86% | Highland Wind LLC.
Kingdom April 15 to Stantec Consulting. 2009. Spring and Summer 2009 Raptor Surveys for the Kingdom
Community, Forested ridge FJ)une 1 10 74 134 10 181 (125 m) 67% Community Wind Project. Prepared for Vermont Environmental Research Associates
Orleans Cty, VT
Spring 2010
Coos, Dixvlle : April 1 to o Stantec Consulting. 2010. Fall 2009 and Spring 2010 Raptor Migration Surveys For the
Peak, NH Forested ridge May 11 10 67.52 4 8 0.2t (125 m) 64% Granite Reliable Power Project. Prepared for Granite Reliable Power, LLC
Coos, South Obs . April 1 to Stantec Consulting. 2010. Fall 2009 and Spring 2010 Raptor Migration Surveys For the
points, NH Forested ridge May 11 10 6245 ad 8 0.46 (125 m) 76% Granite Reliable Power Project. Prepared for Granite Reliable Power, LLC
Bull Hill, Hancock . March 19 to Stantec Consulting. 2010. Spring 2010 Avian and Bat Survey Report for the Bull Hill Wind
9
Cty, ME Forested ridge May 23 15 104.25 55 ° 0.53 (145 m) 100% Project. Prepared for Blue Sky East Wind, LLC
Bowers, y " . . .
. ! . April 21 to . Stantec Consulting. 2010. 2010 Spring Avian and Spring/Summer Bat Surveys for the Bowers
Wasm:féon Cy, Forested ridge May 26 12 84 131 9 156 (131 m) 75% Wind Project. Prepared for Champlain Wind Energy, LLC

*Calculated for spring and fall combined

**Calculated for spring and fall 2006 and 2007 combined.

***Non-migrants were not included in seasonal passage rates in NYSDEC 2008 table but were included in passage rates here.

~5 of the 11 survey days were conducted simultaneously by 2 observers at 2 survey locations; however, results are combined for both sites which inflates the number of raptors observed for this site.
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Appendix B Table 5. Summary of available fall raptor survey results at wind sites in the East (2004-2010)
. . Survey # of Survey | # of Survey Total # |# of Species Seasonal Average | (Turbine Ht) and 9%
Project Site Landscape Passage Rate Raptors Below Reference
Period Days Hours Observed | Observed . 3
(raptors/hr) Turbine Height
Fall 2004
Woodlot Alternatives, Inc. 2005. A Fall 2004 Radar, Visual, and Acoustic Survey of Bird and
Pramsb;gh,’ﬁteuben Agricultural plateau Sept 228- Oct 13 73 220 10 3.0 (125 m) 62% Bat Migration at the Proposed Windfarm Prattsburgh Project in Prattsburgh, New York.
! Prepared for UPC Wind Management, LLC.
Cohocton, Stueben, ) Sept. 2- Oct. Woodlot Alternatives, Inc. 2005. Avian and ‘Bat !nformation Summary and Risk Assessment
Cy, NY Agricultural plateau 28 8 41.3 128 8 3.1 (125 m) 80% for the Proposed Cohocton Wind Power Project in Cohocton, New York. Prepared for UPC
Wind Management, LLC.
Deerfield, Bennington Sept. 2- Oct. Woodlot Alternatives, Inc. 2005. Fall 2004 Avian Migration Surveys at the Proposed Deerfield
Cty, VT (Existing Forested ridge '31 : 10 60 147 n/a 2.5 n/a Wind/Searsburg Expansion Project in Searsburg and Readsboro, Vermont. Prepared for
Facility) Deerfield Wind, LLC and Vermont Environmental Research Associates.
Deerfield, Bennington Sept. 2- Oct. Woodlot Alternatives, Inc. 2005. Fall 2004 Avian Migration Surveys at the Proposed Deerfield
Cty, VT (Western Forested ridge a1 10 57 725 n/a 12.7 n/a Wind/Searsburg Expansion Project in Searsburg and Readsboro, Vermont. Prepared for
Expansion) Deerfield Wind, LLC and Vermont Environmental Research Associates.
. Woodlot Alternatives, Inc. 2006. Avian and Bat Information Summary and Risk Assessment
Shemil;; C\/a]:don\a Forested ridge S(e);l::tt. ]i]z.l 10 60 193 10 3.2 (125 m) 31% for the Proposed Sheffield Wind Power Project in Sheffield, Vermont. Prepared for UPC Wind
! . Management, LLC.
Fall 2005
New York State Department of Environmental Conservation. 2008. Publicly Available Raptor
Alabalga. (’_‘:‘eYnesee ’ G ;i?;t ?kesh." ng' ]i]E) 5 19 148 4 8.0 (125 m) 84.5%* Migration Data for Proposed Wind Sites in NYS. Available at
v, plain oothills ct http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
N . New York State Department of Environmental Conservation. 2008. Publicly Available Raptor
W';f;i::i?n,'w :ggggzu,ﬂ:;ﬁ Aug. 23 - Nov. 8 53.5 168 9 3.1 n/a Migration Data for Proposed \(\/iv_‘ld Sites in NYS. Available at
' http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
" New York State Department of Environmental Conservation. 2008. Publicly Available Raptor
Wethersfield, . Sept. 13 - Co - L .
Wyoming Cty, NY Agricultural plateau Sept. 18 3 21 0 0 0 n/a Migration Data for Proposed Wmd Sites in NYS. Available at
http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
. . . New York State Department of Environmental Conservation. 2008. Publicly Available Raptor
Bliss, Wy;\:)\r(n ing CYy, :gzg:gu;ztzgg SSe:;.Ll;— 2 21 o] 0 0 n/a Migration Data for Proposed \(\/iv_‘ld Sites in NYS. Available at
http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
Cohocton, Stueben, ) Sept. 7- Oct. Woodlot Alternatives, Inc. 2005. Avian and ‘Bal !nformalion Summary and Risk Assessment
Cy, NY Agricultural plateau 1 7 40.12 131 10 3.3 (125 m) 63% for the Proposed Cohocton Wind Power Project in Cohocton, New York. Prepared for UPC
! Wind Management, LLC.
. . New York State Department of Environmental Conservation. 2008. Publicly Available Raptor
Westé—hll, L/Iidlson Agricultural plateau Sept ;17 Oet 11 65 369 14 5.7 (118 m) 51% Migration Data for Proposed Wind Sites in NYS. Available at
v, http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
Clinton / Ellenburg, ) Sept. 23 - Ngw Yvork State Department of Enqunn\gnlaI Conser\{a!ion. 2008. Publicly Available Raptor
Clinton Cty, NY Agricultural plateau Sept. 28 3 21 0 0 0 n/a Migration Data for Proposed W”,]d Sites in NYS. Available at
! http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
Great Lakes Sept. 24 - New York State Department of Environmental Conservation. 2008. Publicly Available Raptor
Altona, Clinton Cty, NY plain/ADK foothills Sept. 30 3 21 0 0 0 n/a Migration Data for Proposed Wind Sites in NYS. Available at
) http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
" . Woodlot Alternatives, Inc. 2005. A Fall 2005 Radar, Visual, and Acoustic Survey of Bird and
Marble River, Clinton G reat Lakes. Sept. 6 - Oct 10 60 217 15 3.6 (120 m) 69% Bat Migration at the Proposed Marble River Wind Project in Clinton and Ellenburg, New York.
Cty, NY plain/ADK foothills 22 N
Prepared for AES Corporation.
New York State Department of Environmental Conservation. 2008. Publicly Available Raptor
New Grange, . Sept. 17 - - . X s .
Chautauqua Cty, NY Forested ridge oOct. 15 6 18 49 5 4.37 n/a Migration Data for Proposed Wlhd Sites in NYS. Available at
http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
Moresville. Deleware ‘ Aug. 31 - Nov. Ngw Y»urk State Department of E;nvirqnmgntal Cunseryatiun. 2008. Publicly Available Raptor
Ctyy NY Forested ridge 3 11 72 228 11 3.2 n/a Migration Data for Proposed \(\/n_‘ld Sites in NYS. Available at
! http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
Dairy Hills, Wyoming Sept. 11 - New York State Department of Environmental Conservation. 2008. Publicly Available Raptor
! Agricultural plateau . 4 16 48 6 3.0 (125 m) 94.7%* Migration Data for Proposed Wind Sites in NYS. Available at
Cty, NY oct. 10 : o >
http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
Howard, Steuben Cty, . Sept. 1 - Oct. Woodlot Alternatives, Inc. 2005. A Fall 2005 Survey of Bird and Bat Migration at the Proposed
NY Agriculural plateau 28 10 57 206 12 36 (91 m) 65% Howard Wind Power Project in Howard, New York. Prepared for Everpower Global.
Munnsville, Madison . Sept. 6 - Oct. Woodlot Alternatives, Inc. 2005. Summer and Fall 2005 Bird and Bat Surveys at the Proposed
Cty, NY Agricultural plateau i 31 u 65 369 1 57 (118 m) 51% Munnsville Wind Project in Munnsville, New York. Prepared for AES-EHN N<( wind, LL(?.
Mars Hill, Aroostook _ Sept. 9- Oct. Wood_lot A_Iternatives, Inc. 2005. A Fal}l 2095 Rada_r, Vjsual, and_ Acou_stic Survey of Bird and
Cty, ME Forested ridge 13 8 42.5 115 13 15 (120 m) 58% Bgt Migration at the Proposed Mars Hill Wind Project in Mars Hill, Maine. Prepared for UPC
! Wind Management, LLC.
Lempster, Sullvan The Louis Berger Group. 2006. Pre and Post-construction Avian Survey, Monitoring, and
Coum;/, NH Forested ridge Fall 2005 10 80 264 10 33 (165 m) 20.8% [/ILil(i:gation at the Lempster, New Hampshire Wind Power Project. Prepared for Lempster Wind,
Clayton, Jefferson Cty. ) Sept. 9- Oct. Wood.lot A]ternatives, Inc. 2005. A Fall 2905 Radgr, yisual, and Acoustic Survey of Bird and
' NY ’| Agricultural plateau 16 11 63.5 575 13 9.1 (150 m) 89% Bat Migration at the Proposed Clayton Wind Project in Clayton, New York. Prepared for PPM
Atlantic Renewable.
Fall 2006
Stetson, Penobscot ) Sept. 14 - Woodlot Alterngtives_, Inc. 2007. A»Fall _2006 Su}rvey of Bird and Bgt Migration at the Proposed
Cly, ME Forested ridge Oct. 26 7 42 86 11 2.1 (125 m) 63% Stetson Mountain Wind Power Project in Washington County, Maine. Prepared for Evergreen
Wind V, LLC.
Wethersfield, ) Sept. 21 - Ngw Y»urk State Department of Enqunn\gntal Cunseryatiun. 2008. Publicly Available Raptor
Wyoming Cty, NY Agricultural plateau Nov. 11 3 21? 231 11 9.7 (122 m) 27% Migration Data for Proposed Wind Sites in NYS. Available at
http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
. New York State Department of Environmental Conservation. 2008. Publicly Available Raptor
Cha‘eag?yay,’\lsra”k"” p|aji;:§}<L?§;shius Sept. 266' Oct 2 24 22 5 16 (122m)31%  |Migration Data for Proposed Wind Sites in NYS. Available at
' http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
St. Lawrence, ) Sept. 23 - Ngw Yvork State Department of Enﬂrqnmgntal Consen{ation. 2008. Publicly Available Raptor
Jefferson Cty, NY Agricultural plateau Nov. 11 10 30 288 10 9.6 (125 m) 81%*** Migration Data for Proposed Wind Sites in NYS. Available at
http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
. New York State Department of Environmental Conservation. 2008. Publicly Available Raptor
Jeifi?:o\:llg;nkw plaiﬁ;:zgil_ ?:z;ills 3’323 213; 10 30 165 10 5.5 (125 m) 72% Migration Data for Proposed Wind Sites in NYS. Available at
' ) http://www.dec.ny.gov/docs/wildlife pdf/raptorwinsum. Accessed November 7, 2008.
Jordanville, Herkimer » Oct. 13 - Nov. Ngw Y}ork State Department of Envirqnmgntal Conser\(ation, 2008. Publicly Available Raptor
Cy, NY Agricultural plateau 20 44 234.7 629 12 2.7 (125 m) 67% Migration Data for Proposed Wind Sites in NYS. Available at
http://www.dec.ny.gov/docs/wildlife pdf/raptorwinsum. Accessed November 7, 2008.
Rollins, Penobscot Cty. ‘ Sept. 13 - Stantec Consulting. 2008. Fall 2007 Bird and Bat Migration Survey Report: Visual, Radar and
' ME ' Forested ridge Oct. 16 12 89 144 12 1.8 (120 m) 82% Acoustic Bat Surveys for the Rollins Wind Project. Prepared for First Wind, LLC.
Fall 2007
Stantec Consulting. 2008. Fall 2007 Migration Survey Report
Roxpury, Oxford Cty, Forested ridge Sept. 3 - Oct 14 86 96 12 1.1 n/a Visual, Acoustic, and Radar Surveys of Bird and Bat Migration conducted
ME 15 N N )
at the proposed Record Hill Wind Project
. Sept. 5- Oct. S:vamevc Consulting. 2007. Eall 2007. Radar, Visual, and Acoustic S_urvey of Bi_rd anq Bat
Errol, Coos Cty, NH Forested ridge 16 11 68 44 9 0.7 n/a Migration at the Proposed Windpark in Coos County, New Hampshire by Granite Reliable
Power, LLC. Prepared for Granite Reliable Power, LLC.
Laurel Mountain ‘ Sept. 12 - Stantec ansu!ting Services Inc. 2007. A Fall 2097 Rgdar, Visual, anq Acoustic Survey of Bird
y Forested ridge 24 147 769 12 5.2 (125 m) 65% and Bat Migration at the Proposed Laurel Mountain Wind Energy Project near Elkins, West
Preston Cty, WV Dec. 1 - .
Virginia. Prepared for AES Laurel Mountain, LLC.
Greenland, Grant Cty, . Sept. 12 - Stantec Consulting Services Inc. 2008. A Fall 2007 Survey of Bird and Bat Migration at the
wv v Forested ridge Dpec. 1 o 856 3 59 (125 m) 67% New Creek Wind ?:’roject, West Virginia. Prepared for AEyS New Creek, LLC. 9
New York State Department of Environmental Conservation. 2008. Publicly Available Raptor
New Grange, . Sept. 21 - C - L "
Chautaugua Cty, NY Forested ridge Oct. 28 6 nla n/a n/a 4.4 n/a Migration Data for Proposed \(\/n_'ld Sites in NYS. Available at
http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
Allegany, Cattaraugus ) Sept. 8- Oct. Ngw Yvork State Department of Enﬂrqnn\gnlal Conser\{aﬂon. 2008. Publicly Available Raptor
C’!y NY Forested ridge 1 11 63.78 125 10 2.0 (150 m) 78% Migration Data for Proposed Wind Sites in NYS. Available at
! http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
Jericho Rise, Frankiin Great Lakes Sept. 12- Ngw Y}ork State Department of I;nvirqnmgmal Consen{ation, 2008. Publicly Available Raptor
Cy, NY plain/ADK foothills Oct. 26 7 28 59 7 2.0 n/a Migration Data for Proposed \(\/IV.'Id Sites in NYS. Available at
http://www.dec.ny.gov/docs/wildlife_pdf/raptorwinsum. Accessed November 7, 2008.
Fall 2008
Oakfield, Aroostook . Sept. 26 - Woodlot Alternatives, Inc. 2008. A Fall 2008 Survey of Bird and Bat Migration at the Oakfield
Cty, ME Agricultural plateau Oct. 14 2 84 60 8 07 (120 m) 67% Wind Project, Washington County, Maine. Prepared for Evergreen Wind, LLC.
Moreswélsj zsleware Forested ridge Oct 1118 Dec 19 132 100 12 08 (125 m) 74% Slt:rr;t:; "(e:o;:::gr)\/g.L LZgOQ 2008 Late-Fall Raptor Migration Survey Report. Prepared for
Buckeye, Champaign | ic. 1 ral plateau | SEPLL~ Nov 24 84 581 7 35 (150 m) 93%  |This Report
Cty, OH 15
. Stantec Consulting Services. 2009. Fall 2008 Bird and Bat Migration Survey Report: Radar
Highland, Somerset | £ oo rjgge | SePt3to Oct 15 135 301 10 22 (128m) 43%  |and Acoustic Avian and Bat Surveys for the Highland Wind Project Highland Plantation, Maine.
Cty, ME 31 ) ;
Prepared for Highland Wind LLC.
Fall 2009
Granite Reliable . Aug 27 to Oct (125 ™ .76% (nf.thnse Stantec Consulting Services Inc. 2009. Summary of Fall 2009 Raptor Survey Resuilts at the
Power, Coos County, Forested ridge 10 68.33 113 11 1.65 in project turbine . N 3 N
L 27 Proposed Granite Reliable Power Project. Prepared for Noble Environmental Power.
NH (Dixville peak) areas)
GTare Renaue
Power, Coos Forested ridge Aug 27 to Oct 10 70 120 10 184 (12;:' ?r)oiz:ﬁé?gi!::se Stantec Consulting Services Inc. 2009. Summary of Fall 2009 Raptor Survey Resullts at the
County, NH (Owi head 27 areas) Proposed Granite Reliable Power Project. Prepared for Noble Environmental Power.
Vermont Community Sept 3 to Oct Stantec Consulting. 2009. Fall 2009 Bird and Bat Survey Report: Nocturnal Radar, Acoustic,
Wind Farm, Orleans Forested ridge 23 10 v 83 12 1.08 (130 m) 88% and Diurnal Raptor Surveys performed for the Vermont Community Wind Farm Project.
Cty, VT Prepared for Vermont Community Wind Farm, LLC
Grg;n mr\(t#ef;:f;on Forested ridge Aug 24 to Oct 10 79 226 1 413 (uii r;?o}r)einfufkf)it::se Stantec Consulting Services Inc. 2009. 2009 Spring, Summer, and Fall Avian and Bat
T 26 ) Surveys for the Groton Wind Project. Prepared for Groton Wind, LLC.
ridge) areas)
%;;)tuskﬂg‘isﬁ;agsg Forested ridge Aug 24 to Oct 10 78 370 14 474 (12i:rl| ';r)oj?:ﬁé?gi?:se Stantec Consulting Services Inc. 2009. 2009 Spring, Summer, and Fall Avian and Bat
! 26 | Surveys for the Groton Wind Project. Prepared for Groton Wind, LLC.
Bald Mtns) areas)
Stetson, Penobscot . Sept 2 to Oct Stantec Consulting. 2009. Stetson | Mountain Wind Project Year 1 Post-Construction
Cty, ME Forested ridge 14 8 50 45 u 09 na Monitoring Report, 2009. Prepared for First Wind Management, LLC
Bowers, Washington . Sept 9 to Oct Stantec Consulting. 2009. Fall 2009 Avian and Bat Surveys for the Bowers Wind Project in
Cty, ME Forested ridge 14 5 105 % ® 09 (119 m) 69% Washington County, Maine. Prepared for Champlain Wind Energy, LLC.
Bull Hill, Hancock Cty, . Sept 2 to Oct Stantec Consulting. 2009. Summer and Fall 2009 Avian and Bat Survey Report for the Bull Hill
ME v Forested ridge i 14 2 87 124 u 143 (145 m) 98% Project in T16 MD? Maine. Prepared for Blue Sky East Wind, LLC. yren
Fall 2010
Bingham, somersel . Sept 2 to Oct (1$0 ™ v85% (Of. Stantec Consulting Services Inc. 2010. 2010 Spring Avian and Spring/Summer Bat Surveys
Y. MEV(ngsbury Forested ridge 13 12 84 57 u 068 those in project turbine for the Bowers Wind Project. Prepared for Champlain Wind Energy, LLC.
Ridge) areas
BgltghTAmE' (‘]S;mi:? Forested ridge Sept 2 to Oct 5 35 61 9 174 thos(:?: ;z:jzf::/:u(robfine Stantec Consulting Services Inc. 2010. 2010 Spring Avian and Spring/Summer Bat Surveys
! 13 | for the Bowers Wind Project. Prepared for Champlain Wind Energy, LLC.

*Calculated for spring and fall combined.

**Non-migrants were not included in seasonal passage rates in NYSDEC 2008 table but were included in passage rates here.

***Calculated for spring and fall 2006 and 2007 combined.
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Appendix C

Breeding bird survey results
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Appendix C Table 1. Total number of species and individuals detected, and distance from observer at 90 point count locations during

four survey periods - spring 2008*

0-50 50-100 > 100
Common hame Scientific name m m m Flyovers Unknown Grand Total

Acadian flycatcher Empidonax virescens 1 1
American crow Corvus brachyrhynchos 18 5 171 52 246
American goldfinch Carduelis tristis 38 45 29 75 4 191
American kestrel Falco sparverius 1 1
American redstart Setophaga ruticilla 3 1 4
American robin Turdus migratorius 71 90 114 29 304
Baltimore oriole Icterus galbula 15 16 12 43
Barn swallow Hirundo rustica 6 34 38 117 195
Black-and-white warbler Mniotilta varia 2 2
Black-throated green warbler Setophaga virens 1 1
Blackburnian warbler Setophaga fusca 4 4
Blue-gray gnatcatcher Polioptila caerulea 12 6 18
Blue-winged warbler Vermivora pinus 2 1 3
Blue jay Cyanocitta cristata 31 37 105 18 191
Bobolink Dolichonyx oryzivorus 3 3 10 16
Brown-headed cowbird Molothrus ater 61 45 27 27 160
Brown thrasher Toxostoma rufum 7 13 13 33
Carolina chickadee Poecile carolinensis 23 14 3 40
Carolina wren Thryothorus ludovicianus 2 7 3 12
Canada goose Branta canadensis 2 6 82 90
Cedar waxwing Bombycilla cedrorum 2 3 23 28
Chestnut-sided warbler Setophaga pensylvanica 3 3
Chimney swift Chaetura pelagica 3 3 10 16
Chipping sparrow Spizella passerina 6 10 29 45
Common grackle Quiscalus quiscula 10 30 17 98 155
Common yellowthroat Geothlypis trichas 18 26 34 1 1 80
Cooper's hawk Accipiter gentilis 2 1 3
Downy woodpecker Picoides pubescens 9 10 8 1 28
Eastern bluebird Sialia sialis 1 1 2
Eastern kingbird Tyrannus tyrannus 5 6 2 1 14
Eastern meadowlark Sturnella magna 2 10 22 6 40
Eastern towhee Pipilo erythrophthalmus 8 10 6 24
Eastern wood-pewee Contopus virens 5 21 10 36
European starling Sturnus vulgaris 45 24 106 31 206
Field sparrow Spizella pusilla 7 50 104 1 162
Flycatcher sp. n/a 1 1
Grasshopper sparrow Ammodramus savannarum 6 3 1 10
Gray cathird Dumetella carolinensis 44 20 7 71
Great blue heron Ardea herodias 5 5
Great crested flycatcher Myiarchus crinitus 7 15 16 38
Horned lark Eremophilia alpestris 113 143 79 92 427
House finch Carpodacus mexicanus 1 1
House sparrow Passer domesticus 1 17 6 24
House wren Troglodytes aedon 40 46 40 126
Indigo bunting Passerina cyanea 59 62 60 5 186
Killdeer Charadrius vociferus 20 18 88 20 146
Least flycatcher Empidonax minimus 1 1
Louisiana waterthrush Seiurus motacilla 1 1
Magnolia warbler Setophaga magnolia 4 4
Mallard duck Anas platyrhynchos 2 5 7
Merlin Falco columbarius 1 1
Mourning dove Zenaida macroura 13 27 62 56 158
Nashville warbler Vermivora ruficapilla 2 2
Northern bobwhite Colinus virginianus 2 2
Northern cardinal Cardinalis cardinalis 38 60 58 156
Northern flicker Colaptes auratus 2 3 11 1 17
Northern harrier Circus cyaneus 1 1
Northern lapwing Vanellus vanellus 1 1
Northern mockingbird Mimus polyglottos 1 1 2
Northern parula Parula americana 1 1 2
Northern rough-winged swallow Stelgidopteryx serripennis 2 2
Orchard oriole Icterus spurius 7 2 1 10
Ovenbird Seiurus aurocapillus 1 1
Palm warbler Setophaga palmarum 2 1 3
Prairie warbler Setophaga discolor 1 1
Red-bellied woodpecker Melanerpes carolinus 14 20 20 54
Red-eyed vireo Vireo olivaceus 14 17 3 34
Red-headed woodpecker Melanerpes erythrocephalus 4 1 4 9
Red-tailed hawk Buteo jamaicensis 1 11 3 15
Red-winged blackbird Agelaius phoeniceus 275 442 435 172 1324
Ring-necked pheasant Phasianus colchicus 8 8
Rose-breasted grosheak Pheucticus ludovicianus 1 3 4 8
Rock pigeon Columba livia 1 5 5 11
Ruby-throated hummingbird Archilochus colubris 1 2 3
Savannah sparrow Passerculus sandwichensis 8 17 7 32
Scarlet tanager Piranga olivacea 4 3 1 8
Song sparrow Melospiza melodia 89 116 90 2 297
Swamp sparrow Melospiza georgiana 1 1
Tennessee warbler Vermivora peregrina 3 1 4
Tree swallow Tachycineta bicolor 2 1 21 24
Tufted titmouse Baeolophus bicolor 11 24 25 60
Turkey vulture Cathartes aura 1 14 31 46
Unidentified sp. n/a 3 3 6
Vesper sparrow Pooecetes gramineus 21 22 6 49
Warbling vireo Vireo gilvus 4 2 6
White-breasted nuthatch Sitta carolinensis 10 9 2 21
White-eyed vireo Vireo griseus 3 1 4
White-throated sparrow Zonotrichia albicollis 1 1
Willow flycatcher Empidonax traillii 13 9 5 27
Wild turkey Meleagris gallopavo 4 4
Wood duck Aix sponsa 2 3 5
Wood thrush Hylocichla mustelina 4 9 26 39
Woodpecker sp. n/a 1 3 4
Yellow-billed cuckoo Coccyzus americanus 2 8 5 15
Yellow-breasted chat Ictera virens 1 1
Yellow-rumped warbler Setophaga coronata 5 3 8
Yellow warbler Setophaga petechia 5 5 5 15
Grand Total 1279 1663 1996 1003 6 5947

*Numbers largely represent singing males but also include male and some female individuals that were visually detected.
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control plot during three survey periods; spring 2008

Appendix C Table 2. Total number of observations, relative abundance, and frequency of species at point count locations in the

Agricultural habitat (20 points)

Forest habitat (10 points)

Relative

Relative

Species Total® abundance” Frequency® [ Total® abundance” Frequency®
American crow 1 0.02 5% 0.00 0%
American goldfinch 8 0.13 30% 10 0.33 40%
American robin 15 0.25 45% 19 0.63 90%
Baltimore oriole 0.00 0% 3 0.10 30%
Barn swallow 1 0.02 5% 0.00 0%
Blue-gray gnatcatcher 0.00 0% 3 0.10 20%
Blue jay 3 0.05 10% 15 0.50 70%
Brown-headed cowbird 7 0.12 25% 8 0.27 50%
Brown thrasher 2 0.03 10% 1 0.03 10%
Carolina chickadee 0.00 0% 12 0.40 50%
Carolina wren 2 0.03 10% 0.00 0%
Cedar waxwing 2 0.03 10% 0.00 0%
Chipping sparrow 4 0.07 15% 0.00 0%
Common grackle 6 0.10 10% 3 0.10 10%
Common yellowthroat 4 0.07 15% 7 0.23 40%
Downy woodpecker 0.00 0% 7 0.23 70%
Eastern kingbird 1 0.02 5% 3 0.10 20%
Eastern meadowlark 0.00 0% 1 0.03 10%
Eastern towhee 0.00 0% 4 0.13 40%
Eastern wood-pewee 0.00 0% 4 0.13 20%
European starling 2 0.03 5% 3 0.10 10%
Field sparrow 4 0.07 15% 4 0.13 40%
Gray catbird 2 0.03 10% 11 0.37 60%
Great crested flycatcher 0.00 0% 1 0.03 10%
Horned lark 69 1.15 80% 1 0.03 10%
House sparrow 5 0.08 5% 0.00 0%
House wren 6 0.10 15% 9 0.30 50%
Indigo bunting 11 0.18 30% 27 0.90 100%
Killdeer 9 0.15 30% 1 0.03 10%
Mourning dove 1 0.02 5% 4 0.13 40%
Northern cardinal 1 0.02 5% 8 0.27 50%
Northern flicker 0.00 0% 1 0.03 10%
Orchard oriole 0.00 0% 2 0.07 20%
Red-eyed vireo 0.00 0% 7 0.23 50%
Red-tailed hawk 0.00 0% 1 0.03 10%
Red-winged blackbird 130 2.17 90% 8 0.27 50%
Scarlet tanager 0.00 0% 2 0.07 20%
Song sparrow 30 0.50 70% 18 0.60 70%
Tufted titmouse 0.00 0% 9 0.30 60%
Vesper sparrow 27 0.45 50% 3 0.10 20%
White-breasted nuthatch 0.00 0% 2 0.07 10%
Willow flycatcher 0.00 0% 1 0.03 10%
Woodpecker sp. 0.00 0% 1 0.03 10%
Wood thrush 0.00 0% 1 0.03 10%
Yellow-billed cuckoo 1 0.02 5% 5 0.17 30%
Grand Total 354 5.90 230 7.67
Species Richness 27 39

a Total number of individuals detected (mainly singing males, also males and females that were visually observed).

b Mean number of birds observed.

¢ Percentage of survey points at which the species was observed.
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treatment plots during three survey periods; spring 2008

Appendix C Table 3. Total number of observations, relative abundance, and frequency of species at point count locations in 2

Agricultural habitat (37 points) Forest habitat (23 points)
Relative Relative
Species Total® abundance” Frequency® Total® abundance” Freguency®
American crow 4 0.04 8% 17 0.25 17%
American goldfinch 20 0.18 32% 16 0.23 43%
American robin 39 0.35 46% 50 0.72 100%
Baltimore oriole 1 0.01 3% 6 0.09 22%
Barn swallow 32 0.29 8% 0.00 0%
Blue-gray gnatcatcher 0.00 0% 3 0.04 9%
Blue jay 5 0.05 8% 23 0.33 43%
Bobolink 1 0.01 3% 0.00 0%
Brown-headed cowbird 23 0.21 24% 15 0.22 39%
Brown thrasher 8 0.07 19% 6 0.09 17%
Carolina chickadee 0.00 0% 16 0.23 39%
Carolina wren 1 0.01 3% 6 0.09 26%
Chimney swift 3 0.03 3% 0.00 0%
Chipping sparrow 6 0.05 14% 1 0.01 4%
Common grackle 25 0.23 19% 1 0.01 4%
Common yellowthroat 15 0.14 30% 5 0.07 13%
Downy woodpecker 4 0.04 11% 4 0.06 13%
Eastern kingbird 4 0.04 5% 2 0.03 4%
Eastern meadowlark 6 0.05 16% 0.00 0%
Eastern towhee 2 0.02 5% 6 0.09 17%
Eastern wood-pewee 0.00 0% 19 0.28 52%
European starling 9 0.08 8% 26 0.38 9%
Field sparrow 17 0.15 32% 12 0.17 30%
Flycatcher sp. 0.00 0% 1 0.01 4%
Grasshopper sparrow 7 0.06 14% 0.00 0%
Gray catbird 8 0.07 16% 23 0.33 57%
Great crested flycatcher 2 0.02 5% 15 0.22 43%
Horned lark 97 0.87 65% 1 0.01 4%
House finch 1 0.01 3% 0.00 0%
House sparrow 10 0.09 8% 1 0.01 4%
House wren 21 0.19 22% 27 0.39 70%
Indigo bunting 21 0.19 35% 25 0.36 65%
Killdeer 20 0.18 35% 0.00 0%
Mourning dove 15 0.14 16% 12 0.17 26%
Northern cardinal 18 0.16 30% 54 0.78 96%
Northern flicker 1 0.01 3% 0.00 0%
Northern lapwing 0.00 0% 1 0.01 4%
Northern parula 0.00 0% 1 0.01 4%
Orchard oriole 1 0.01 3% 0.00 0%
Red-bellied woodpecker 3 0.03 8% 17 0.25 48%
Red-eyed vireo 0.00 0% 15 0.22 30%
Red-headed woodpecker 0.00 0% 1 0.01 4%
Red-winged blackbird 438 3.95 70% 17 0.25 22%
Rock pigeon 1 0.01 3% 0.00 0%
Rose-breasted grosbeak 0.00 0% 4 0.06 13%
Savannah sparrow 21 0.19 24% 0.00 0%
Scarlet tanager 0.00 0% 2 0.03 9%
Song sparrow 78 0.70 81% 23 0.33 52%
Swamp sparrow 0.00 0% 1 0.01 4%
Tree swallow 2 0.02 3% 0.00 0%
Tufted titmouse 2 0.02 5% 16 0.23 43%
Turkey vulture 1 0.01 3% 0.00 0%
Unidentified sp. 0.00 0% 6 0.09 9%
Vesper sparrow 4 0.04 8% 3 0.04 9%
Warbling vireo 1 0.01 3% 0.00 0%
White-breasted nuthatch 2 0.02 5% 6 0.09 26%
White-eyed vireo 0.00 0% 3 0.04 9%
Willow flycatcher 20 0.18 24% 0.00 0%
Wood thrush 0.00 0% 5 0.07 17%
Yellow-billed cuckoo 1 0.01 3% 2 0.03 9%
Yellow warbler 2 0.02 5% 0.00 0%
Grand Total 1023 9.22 516 7.48
Species Richness 47 45

a Total number of individuals detected (mainly singing males, also males and females that were visually observed).

b Mean number of birds observed.

¢ Percentage of survey points at which the species was observed.
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