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Executive Summary

During fall 2007, Stantec Consulting, formerly Woodlot Alternatives, Inc.!, conducted field
surveys of bat migration activity at the Buffalo Road Study Area in Wyoming County, New York
(Study Area). Invenergy is considering the feasibility of locating a wind energy facility in the
Study Area; in preparation, several wildlife surveys have been conducted to facilitate potential
future planning.

The fall 2007 field survey included documentation of fall bat activity through passive surveys
with two acoustic detectors, resulting in 52 detector-nights of recordings from August 23 to
October 14, 2007. Two detectors were deployed in a meteorological measurement tower; one
was placed near the wind turbine rotor sweep zone, and a second was placed 20 meters (m)
above the ground. A total of 262 bat call sequences were recorded during the fall sampling
period. The mean detection rate of all detectors was 5.0 detections per detector-night. Bat
activity levels and the species composition recorded on-site are typical of the region. The call
detection rate at the Buffalo Road Study Area was generally lower than other recent fall studies
in New York and in the region. Habitat, landscape, location, weather, and survey effort probably
account for the observed differences.

Bat calls were identified to the lowest possible taxonomic level and grouped into four guilds.
Groupings were based on similarity in call characteristics between some species and the
uncertainty in the ability of frequency division detectors to adequately provide information for
this differentiation. The Big Brown guild represented the majority (29%) of calls that were
identifiable, the Myotis species guild represented 12%, and the Red Bat/Pipistrelle guild
represented 2% of the calls. The fall 2007 acoustic surveys did not definitively detect the
presence of any listed species within the Study Area. This trend in species composition is
similar to that of other studies in the region.

The results of the fall 2007 field surveys provide useful information about site-specific migration
activity and patterns of bats within the Study Area. The survey data is a valuable tool for the
assessment of risk to bats during migration through the area.

1 On October 1, 2007, Woodlot Alternatives, Inc. was acquired by Stantec Consulting Services, Inc.
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1.0 Introduction

According to recent studies, existing wind farms across the Northeast are finding high bat
mortality levels due to collision and other interactions with wind turbines during the late-summer
and fall swarming periods. An acoustic bat survey was conducted by Stantec Consulting
(Stantec), formerly Woodlot Alternatives, Inc. (Woodlot)?, in the Study Area with Anabat
detectors between August 23 and October 14. The survey was a preliminary investigation into
bat activity levels during the migration season. Acoustic surveys were also intended to
document bat activity patterns in relation to weather factors. This report has been prepared by
Stantec to summarize the results of the fall 2007 acoustic bat surveys.

11 STUDY CONTEXT

Invenergy Wind Development LLC (Invenergy) is considering the feasibility of a wind energy
facility in an area of western New York that Invenergy refers to as the Buffalo Road Study Area
(Study Area). The Study Area is located in the towns of Orangeville and Warsaw, Wyoming
County, New York, and encompasses approximately eight small hills south of Attica reservoir.
In advance of potential permitting activities, Invenergy contracted Stantec to conduct acoustic
bat surveys during the fall migration season. The surveys will provide data to help assess the
potential risks posed to bats as a result of the proposed wind farm, as well as establish a
baseline of bat activity patterns and species diversity. The scope of bat surveys was based on
a combination of standard methods that are developing within the wind power industry for pre-
construction surveys and guidelines tentatively outlined by the New York Department of
Environmental Conservation (NYDEC). This acoustic bat study is consistent with several other
studies conducted recently in New York and throughout the Northeast. In recent consultations
between Invenergy, Stantec, and NYDEC, NYDEC has requested that pre-construction studies
include an additional season of bat detector monitoring in spring/summer and fall 2008.

1.2 STUDY AREA DESCRIPTION

The Buffalo Road Study Area is located in western New York, east of Lake Erie and west of the
Finger Lakes region. The Study Area is within the Cattaraugus Highlands of the Appalachian
Plateau Ecozone and is characterized by flat-topped plateau uplands with deep intersecting
valleys. Elevations range from 305 to 610 m (1,000 to 2,000 feet [ft]). The climate is temperate,
with cold, snowy winters and warm summers with abundant precipitation. Agriculture is the
primary land use throughout the region (Andrle and Carroll 1988).

2 All field work and any reporting and permitting activities performed prior to October 1, 2007, were conducted as
Woodlot Alternatives, Inc. and will be herein referenced as work done by Woodlot. On October 1, 2007, Woodlot
Alternatives, Inc. was acquired by Stantec Consulting Services, Inc. Work conducted on or after October 1, 2007, is
herein referenced as work done by Stantec.
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A variety of habitat types, including regenerating stands of hardwood, abandoned fields,
hayfields, croplands, and low density residential areas occur in the Study Area. The majority of
forested plots within the Study Area show signs of recent and past timber harvesting, or are
regenerating after agricultural use, thus many of the forests are comprised of young trees.
Forested plots are dominated by oak (Querucs spp.), maple (Acer spp.), beech (Fagus
grandifolia), American basswood (Tilia americana), and cherry (Prunus spp.) (Andrle and Carroll
1988). Previous human activity has disturbed the existing habitat, and current land uses are
maintaining the habitats available in the Study Area. Some of the grasslands have been
abandoned and others are being maintained and actively cultivated. In some areas, the
transition between cultivated fields and woodlands is buffered by early-successional or scrub
habitat.
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characteristics do not occur consistently enough for any one species to be relied upon at
all times when using Anabat recordings;

o Red bat/pipistrelle (RBEP) — Eastern red bats and eastern pipistrelles. Like some of
the other northeastern bat species, 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.

e Big brown/silver-haired/hoary bat (BBSHHB) — This guild will be referred to as the big
brown guild. These species’ call signatures commonly overlap and have therefore been
included as one guild in this report.

This guild grouping represents the most conservative approach to bat call identification (Hayes
2000). Since some species do sometimes produce calls unique only to that species, all 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 calls/detector-night) for the
entire sampling period were calculated for each detector and for all detectors combined. Itis
important to note that detection rates indicate only the number of calls detected and do not
necessarily reflect the number of individual bats in an area. For example, a single individual can
produce one or many call files recorded by the bat detector, but the bat detector cannot
differentiate between individuals of the same species producing those calls. Consequently,
detections recorded by the bat detector system likely over-represent the actual number of
animals that produced the recorded calls. The results of the acoustic monitoring survey are
most applicable for determining bat activity patterns and probable species composition of
migrant individuals and the local bat community. The magnitude of the community and the
number of migrants occurring within the Study Area is not accurately measurable with the
acoustic methods. Extrapolations of the data must be done cautiously, as the number of call
sequences recorded is not necessarily correlated with the number of individual bats occurring.
Although, intuitively, if a specific detector records a high number of call sequences, it is likely
that the level of activity near that detector is higher; however, the number of individuals will not
be determinable.

2.2.3 Weather Data

Weather data was simultaneously recorded during the fall acoustic surveys by the 60 m
meteorological tower (met tower) in which both the high and low detectors were deployed. Wind
speed and temperature data were collected approximately every 10 minutes. The nightly
average, and the minimum and maximum values for wind and temperature were calculated and
correlated with the bat acoustic data results.
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2.3 RESULTS
2.3.1 Detector Call Analysis

The detectors were deployed on August 23 and data was recorded by at least one detector on
every night through October 14, 2007. During this period, the high detector operated from
August 23 to September 26 and the low detector operated from September 28 to October 14,
for a total of 52 detector nights. The range of dates during which each detector operated is
summarized in Table 2-1. Due to compact flash card errors, there was no overlap between the
high and the low detector. This made it difficult to differentiate between seasonal migration
patterns detected by the high and the low detector; therefore there should be no direct
comparison of passage rates between the high and low detectors. The occasional powering
down of Anabat detectors is common during lengthy deployments. Fortunately, detector
redundancy during the survey period insured coverage of the targeted season by the high and
low detectors operating in sequence.

During the 52 total nights of operation 262 call sequences were recorded with an overall
average detection rate of 5.0 calls per detector night (Table 2-1). The high detector operated for
35 nights and recorded 242 calls with an average detection rate of 6.9 calls per detector night.
The low detector operated for 17 nights and recorded 20 calls with an average detection rate of
1.2 calls per detector night.

Table 2-1. Summary of bat detector field survey effort and results

# # Maximum
. # Detection # calls
Location Dates . Detector- | Recorded .
Nights Nights* | sequences Rate recSI*ded
High Detector 8/23 - 9/26 35 35 242 6.9 20
Low Detector 9/28 - 10/14 17 17 20 1.2 4
Overall Results 52 52 262 5.0 --

* 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 bat passes recorded per detector-night.

*** Maximum number of bat passes recorded from any single detector for a 12-hour sampling
period.

Appendix A provides a series of tables with more specific information on the nightly timing,
number, and species compaosition of recorded bat call sequences. Specifically, Appendix A,
Tables 1 and 2 provide information on the number of call sequences, by guild and suspected
species, recorded at each detector and the weather conditions for that night. Upon request,
Stantec will provide a spreadsheet identifying the Analook file name for all 262 recorded call

10
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seqguences, which detector recorded the call, the night during which the call sequence was
recorded, the timing of the recording, and the suspected identity of the species recorded.

Of the 262 total calls recorded in the Study Area, 57% were labeled as unknown due to very
short call sequences (less than seven pulses) or poor call signature formation (probably due to
a bat flying at the edge of the detection zone of the detector or flying away from the microphone)
(Table 2-2). However, these unknown calls were identified as “high frequency” (57%) or “low
frequency” (43%). For the purposes of this analysis, “high frequency” call fragments were
defined as having a minimum frequency above 30 kHz, and “low frequency” calls were defined
as having a minimum frequency below 30 kHz. At the high detector high frequency unknown
calls were more prevalent than both low-frequency unknown and calls of the BBSHHS guild.
Several bat species have call frequencies above the 30 kHz threshold. This includes all four
species of Myaotis found in New York, the eastern red bat, and the eastern pipistrelle. Itis
typical that approximately 50% of bat calls detected during Anabat surveys are unidentifiable
mainly due to limitations in the distance detectors can record bat calls.

Of the calls that were identified to species or guild, those of the Big Brown/Silver Hair/Hoary Bat
guild were the most common (29% of all call sequences), followed by the species within the
Myotis guild (12% of all call sequences). The Red Bat/Pipistrelle Bat guild represented 2% of
recorded calls.

Table 2-2. Summary of the composition of recorded bat call sequences.
Guild
Detector . . _ Total
Big Brown guild R?d. Bat/ Myotis Unknown
E. pipistrelle

High Detector 66 4 30 142 242

Low Detector 10 0 2 8 20
Total 76 4 32 150 262

11
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2.3.2 Weather Data

Mean nightly temperatures during the survey period varied between 3.3°C and 22.6°C, with an
overall mean of 14.5°C (Figure 2-2). There was no overlap between operation of the low and
high detector: the high detector operated earlier in the fall migration season when nightly
temperatures were generally higher (mean temperature of 15.5°C) and during the timeframe
when bat activity is typically greater; the low detector operated later in the season (mean
temperature of 12.6°C) when bat migration activity typically begins to decline. The night with
the highest passage rate (20 calls) occurred on the night that experienced the largest drop in
mean nightly temperature, a drop of 6.7 °C from the previous night. Mean nightly passage rates
recorded by either detector peaked on September 11 and continued to decline as the migration
season progressed into October (Figure 2-2).
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Figure 2-2. Mean nightly temperature (blue line)
and nightly call sequences recorded at both detectors
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Nightly minimum and maximum temperatures differed between the high and low detectors. The
minimum temperature for the low detector was 3.3 °C, while the minimum for the high detector

was 4.2 °C. The maximum temperature for the low detector was 20.4 °C, and the maximum for
the high detector was 22.6 °C (Figure 2-3).
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During the survey period, mean nightly wind speeds varied between 1.8 and 9.9 meters per
second (m/s), with an overall mean of 6.3 m/s (Figure 2-4).
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Figure 2-4. Mean nightly wind speed (blue line)
and nightly call sequences recorded at both detectors

Figure 2-5 shows the mean nightly wind speeds and the number of bat call detections at each
detector.
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Figure 2-5. Nightly mean wind speed (m/s) and bat call detections (blue line) at the low and high
detectors

In order to account for a complete survey season, call sequence data from both detectors was
used to determine any correlation with weather data, without regard to detector height. There
was a small positive correlation between nightly bat call sequences recorded and nightly mean
temperature (0.235), as well as the number of call sequences and nightly mean wind speed
(0.299). There has been some evidence that there is a relationship between bat migration
activity and lunar phase/lunar illumination in conjunction with other weather phenomena and
ceiling cover (Cryan and Brown 2007). However, during fall 2007 surveys at the Study Area,
there was no sizable correlation between lunar phase and total call sequences recorded.

15
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Bat activity appeared to vary by time of night, with peaks in activity occurring soon after dusk
and activity declining for the remainder of the night. The high detector observed a small pulse
of activity just before dawn, while the low detector experienced a pulse earlier in the night and
no pulse just before dawn. The majority of calls at both detectors were recorded before 11:00
pm and declined for the remainder of the night. The lack of activity in the dawn hours at the low
detector is likely a result of seasonally colder temperatures. Data pooled from both detectors
indicates a bimodal distribution of hourly bat activity during the fall survey period (Figure 2-6).
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Figure 2-6. Hourly distribution of total call sequences (262) recorded by both detectors during the fall
2007 survey period

2.4 DISCUSSION

Bat echolocation surveys conducted in fall 2007 provide some insight into activity patterns,
possible species composition, and timing of movements of bats in the Study Area. There was
no overlap between the low and high detectors; however, at least one detector was operating
throughout the survey period for a total of 52 detector nights. The high detector operated from
August 23 to September 26 for a total of 35 nights, yielding a detection rate of 6.9 calls/detector-
night. The mean nightly temperature during the high detector period of operation was 15.5°C.
The low detector operated from September 28 to October 14 for a total of 17 nights during the
second half of the season with a detection rate of 1.2 calls/detector-night. The mean nightly
temperature was 12.6°C during operation of the low detector. The overall mean detection rate
during the fall survey period was 5.0 calls/detector-night, which is similar to other fall bat
detector surveys conducted recently in the region (Table 2-3).

16
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Table 2-3. Summary of available fall bat detector survey results
Calls Per Detector
Project Site Landscape Night Citation
Fall 2004
Prattsburgh, Steuben County, NY Agricultural plateau 2.2 Woodlot 2005b
Cohocton, Steuben County, NY Agricultural plateau 2.0 Woodlot 2005b
Sheffield, Caledonia County, VT Forested ridge 1.8 Woodlot 2006a
Franklin, Pendleton County, WV Forested ridge 9.2 Woodlot 2005a
Fall 2005
Great Lakes plain/ADK
Churubusco, Clinton County, NY foothills 5.6 Woodlot 2005l
Clayton, Jefferson County, NY Agricultural plateau 4.7 Woodlot 2005m
Sheldon, Wyoming County, NY Agricultural plateau 34.9 Woodlot 2005n
Howard, Steuben County, NY Agricultural plateau 31.1 Woodlot 20060
Cohocton, Steuben County, NY Agricultural plateau 1.6 Woodlot 2006¢
Fairfield, Herkimer County, NY Agricultural plateau 1.7 Woodlot 2005p
Jordanville, Herkimer County, NY Agricultural plateau 4.8 Woodlot 2005q
Munnsville, Madison County, NY Agricultural plateau 2.3 Woodlot 2005r
Sheffield, Caledonia County, VT Forested ridge 1.2 Woodlot 2006a
Deerfield, Bennington County, VT Forested ridge 0.5 Woodlot 2005s
Redington, Franklin County, ME Forested ridge 4.2 Woodlot 2005u
Mars Hill, Aroostook County, ME Forested ridge 0.8 Woodlot 2005t
Fall 2006
Chateaugay, Clinton County, NY Agricultural plateau 5.1 Woodlot 2006j
Brandon, Franklin County, NY Agricultural plateau 13.1 Woodlot 2006j
Wethersfield, Wyoming County,
NY Agricultural plateau 0.3 Woodlot 2006l
Centerville, Allegany County, NY Agricultural plateau 0.1 Woodlot 2006I
Sheffield, Caledonia County, VT Forested ridge 11 Woodlot 2006a
Lempster, Sullivan County, NH Forested ridge 3.5 Woodlot 2007a
Kibby, Franklin County, ME Forested ridge 0.2 Woodlot 2006m
Stetson, Penobscot County, ME Forested ridge 2.6 Woodlot 2007b
Fall 2007
Buffalo Road, Wyoming Co., NY Highlands agriculture 5.0 this report

Due to the inability to positively identify some call sequences to species, many of the recorded
calls have been categorized by guild. However, some calls were identifiable to species (at least
provisionally) based on species specific features in the call structure. Certain species, such as
the eastern red bat and hoary bat often produce 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 little brown bat, are far more common and
have slightly more distinguishable calls than other species. The following paragraphs discuss
each guild separately and address likely species composition of recorded bats within each guild.

The MYSP guild includes all four species of Myotis potentially occurring in the Study Area,
including the little brown bat, northern long-eared bat, eastern small-footed bat (state species of
special concern), and the state and federally endangered Indiana bat. Of these species, the

17
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little brown bat and northern long-eared bat are by far the most common, and have calls that
tend to be slightly more distinguishable using the Anabat system. However, the Buffalo Road
acoustic data yielded no Myaotis calls which could be distinguished to species due to the quality
of the call sequences. Eastern small-footed bat have been reported in the two Counties
bordering Wyoming County, Livingston and Erie; however they have not been documented in
Wyoming County (England et al. 2001). There are no known hibernacula of Indian bat in
Wyoming County or within western New York, and there is no record of Indiana bat occurring in
Wyoming County (England et al. 2001). Therefore, these species are not expected to regularly
occur in the Study Area.

The RBEP quild includes the eastern pipistrelle and eastern red bat. Eastern red bats have
unique call sequences, spanning a wide range of frequency with a characteristic hooked shape
and variable minimum frequency. Eastern pipistrelles tend to have relatively uniform calls, with
a constant minimum frequency and a sharply curved profile. Of the four calls classified as
RBEP, two were definitely red bat and two were either red bat or Eastern pipistrelle. The call
guality of some of the call sequences made it difficult to distinguish between the two species.

The BBSHHB guild includes the big brown bat, silver-haired bat, and hoary bat. Within this
grouping, the hoary bat has easily distinguished call sequences characterized by highly variable
minimum frequencies often extending below 20 kHz, and a hooked profile similar to the eastern
red bat. Calls of silver-haired bats and big brown bats are occasionally distinguishable, but
often overlap in range and can be difficult to isolate, especially when comparing short duration
calls typical of those recorded during passive monitoring. Of the 76 calls classified as BBSHHB,
13 percent were identified as hoary bat based in the low frequency hook-shaped nature of the
calls. Big brown bats composed 13 percent of the total BBSHHB guild and were identified by
the distinct hash mark centered at a frequency of 25 kilohertz. The majority of the calls in this
guild (57%) were only identified to the guild level because of limited call quality.

Differences in detection rates between guilds at the various detectors deployed in the Study
Area may reflect varying vertical distribution and habitat preferences of bat species (Hayes
2000). Recent research (Arnett et al. 2006) found that small Myotis species were more
frequently recorded at lower heights while larger species were typically recorded more often at
higher heights. In forested habitat, both large and small species were recorded in greater
numbers at a medium height of 22 m, rather than at 1.5 m or 44 m.

Bat activity patterns during migration seem to be related to weather conditions based on
available mortality studies and acoustic surveys. Acoustic surveys have documented a
decrease in bat activity rates as wind speed increases 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 southeast, 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 migrate on nights with low wind speeds (less
than 4-6 m/s) and generally favorable weather (warm temperatures, low humidity, high
barometric pressure). Calls sequences at both the high and low detector seemed to increase

18
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around a significant drop in mean nightly temperature. The high detector experienced an
increase in the number of call sequences on a night when the mean nightly temperature
dropped nearly seven degrees from the previous night's mean temperature. At the low detector,
the nights with the highest number of call sequences happened during a 14 degree drop in
temperature over a five-day period. Such trends could possibly indicate a weather related
signal perceived by bats causing an increase in migration movement.

Bat activity also appeared to vary by time of night, with peaks in activity occurring soon after
dusk and fading for the remainder of the night. The lack of activity in the dawn hours at the low
detector is likely a result of seasonally colder temperatures. Data pooled from both detectors
indicates a bimodal distribution of hourly bat activity during the fall survey period. The bimodal
nighttime distribution of bat activity documented at the both detectors seems to be a consistent
behavioral trend for a number of species (Hayes 1997). Anthony et al. (1981) documented that
bats appear to leave roosting sites at dusk to forage for a given period, return to their roosts
during the middle portion of the night, then forage again later in the evening, closer to dawn.
Hayes (1997) suggests that more than one or two peaks in activity may occur throughout the
night.

Although Anabat surveys are one of the most widely used methods of researching bat species
composition and activity patterns within the industry, results of acoustic surveys must be
interpreted with caution. Considerable room for error exists in identification of bats based upon
acoustic calls alone, especially if a site or regionally specific library of recorded reference calls is
not available. Also, detection rates are not necessarily correlated with the actual numbers of
bats in an area, because it is not possible to differentiate between individual bats (Hayes 2000).
Stantec can provide a digital file of all recorded call sequences, providing the time that each call
file was recorded, to help shed light on the nightly timing of bat activity and identify potential
repeat detections of individual bats, should that information be desired.

2.5 CONCLUSIONS

In general, bat activity in the Buffalo Road Study Area during the fall survey period is similar to
other acoustic studies throughout the region. The Big Brown guild represented the majority of
calls that were identifiable, followed by the Myotis guild, and the Red Bat/Pipistrelle guild. There
was a clear bimodal distribution of hourly bat activity, and bat activity was found to be
associated with temperature and wind speed patterns.

The results of the fall 2007 bat acoustic survey conducted at the Buffalo Road Study Area
indicate that the bat species composition and level of activity is typical of the region. The overall
bat call detection rate at the Buffalo Road Study Area was generally lower than rates detected
at other locations within the region. The Buffalo Road bat acoustic surveys did not definitively
detect the presence of any listed species. Based on the records of sightings and hibernacula of
the eastern small-footed bat (species of special concern) and the Indiana bat (state and
federally endangered), these species are not expected to regularly occur within the Study Area.
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Appendix A Table 1. Summary of acoustic bat data and weather during each survey night at the low detector — Fall 2007
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