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Executive Summary 

During spring 2008, Stantec Consulting (Stantec) conducted field surveys of bird and bat 
migration activity at Stony Creek Wind Farm in Wyoming County, New York (Project).  
Invenergy is considering the feasibility of locating a wind energy facility in the Project area; in 
preparation, several wildlife surveys have been conducted to facilitate potential future planning.  
The field survey protocols are based on a work plan developed by Stantec and Invenergy that 
was submitted on November 30, 2007 to the New York State Department of Environmental 
Conservation (NYSDEC) for review.  The work plan incorporates NYSDEC’s comments (letter 
dated January 9, 2008) regarding the proposed bird and bat protocols. 

Invenergy is considering a project design that would consist of either 1.5MW or 2.5MW towers.  
The towers would have a maximum rotor-swept height of 119 meters (m) (389 feet [‘]) or 130 m 
(426’), a rotor-swept area of 4,657 m2 (1.15 acre) or 7,584 m2 (1.94 acres), and a lowest swept 
height of 41.5 m (136’) or 30 m (98‘), respectively. 

Acoustic Bat Surveys 

The spring 2008 field survey included documentation of spring bat activity through passive 
surveys with six acoustic detectors.  Detectors were deployed in two different meteorological 
measurement (met) tower locations in the Project area.  At each met tower location, two 
detectors were deployed in the met tower: one detector was placed near the rotor-swept zone at 
45 meters (m; 148 feet [‘]) and a second was placed at 25 m (82‘) above the ground.  Also, at 
each met location, a bat detector was deployed in a tree (2 m) at the forest edge bordering the 
met tower fields.  There were a total of 248 detector-nights (each operating detector constitutes 
a detector night) between April 5 and May 31, 2008.  Bat activity levels and the species 
composition recorded on-site are typical of the region.  A total of 778 bat call sequences were 
recorded during the spring sampling period.  The mean detection rate of all detectors was 3.1 
calls per detector-night.  The mean detection rate was greatly influenced by a single tree 
detector recording 81 percent of the total call sequences for the season.  However, the rates of 
individual tree detectors and met detectors at Stony Creek were within the regional range of tree 
and met tower detection rates reported by available studies within recent years.  Habitat, 
patterns of prey availability, weather, landscape, location and survey effort probably account for 
the observed differences in detection rates in the region. 

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 Myotis species guild represented the majority (12%) of calls that were 
identifiable, followed by the big brown/silver-haired/hoary bat guild (7%) and the red bat/eastern 
pipistrelle guild (0.4%).  The spring 2008 acoustic surveys did not definitively detect or exclude 
the presence of any listed species within the Project area.   
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The results of the spring 2008 field surveys provide useful information about site-specific activity 
patterns of bats within the Project area.  The survey data is a valuable tool for the assessment 
of risk to bats during migration through the area. 

Diurnal Raptor Survey 

Stantec conducted diurnal raptor migration surveys at Stony Creek Wind Farm during spring 
2008.  A total of nine days of surveys were conducted from an elevated field (580 m [1900’]) off 
Nesbitt Road in the Project area.  Surveys were conducted generally between 9:00 am and 4:00 
pm on days with weather conditions favorable for migration.  A total of 39 individual birds, 
representing three different species, were seen with an overall passage rate of 0.7 
raptors/observation-hour.  The flight heights of raptors in the Project area indicate that 92 
percent of the observations within 1 km of the observer occurred below 119 m (389’) and 94 
percent occurred below 130 m (426’), the two potential maximum blade-swept heights of the 
proposed turbines.  The greater occurrence of migrants at low altitudes increases the potential 
for migrating raptors to come into the vicinity of the proposed wind turbines.  However, raptors 
have demonstrated high collision turbine avoidance behaviors and relatively low collision 
mortality at existing wind farms in the region. 
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Figure 2-2. Tree detector positioned at the edge of the northern met tower site. 

 

 

Figure 2-3. Detectors suspended from the northern met tower approximately 25 m and 45 m above 
ground. 
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Figure 2-4. Detectors suspended from the southern met tower approximately 25 m and 45 m above 
ground. 

2.1.2 Data Analysis 

Bat Call Identification 

Potential call files were extracted from data files using CFCread© software.  The default settings 
for CFCread© were used during this file extraction process, as these settings are recommended 
for the calls that are characteristic of northeastern bats.  This software screens all data recorded 
by the bat detector and extracts call files using a filter.  Using the default settings for this initial 
screen also ensures 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 sequences are retained within the data set.  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.  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 New York 
bats, were not included in the data set.  Call sequences were identified based on visual 
comparison of call sequences to reference calls provided by Chris Corben, developer of the 
Anabat system.  Bat calls typically include a series of pulses characteristic of normal flight or 
prey location (“search phase” calls) and capture periods (“approach phase” calls and feeding 
“buzzes”) and look very different than static, which on a sonogram typically forms a diffuse band 

Enlarged for detail. The larger “balls” on the guide 
wires (not circled) are markers for aerial visibility. 
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of dots at either a constant 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.  
Sequences of five or more pulses have resulted in an increased ability to identify calls (Adams 
et al. 2005).  Call sequences were classified to species whenever possible, using the reference 
calls described above.  However, due to the similarity of call signatures between several 
species, all classified calls have been categorized into four guilds for presentation in this report.  
This classification scheme follows that of Gannon et al. (2003) and is as follows: 

• Unknown (UNKN) – all call sequences with too few pulses (less than five) or of poor 
quality (such as indistinct pulse characteristics or background static).  These calls were 
further identified as either “high frequency unknown” (HFUN) for calls above 30 kHz or 
“low frequency unknown” (LFUN) for calls below 30 kHz.  Based on the frequency range 
of species’ calls, HFUN typically include red bats, eastern pipistrelles, and myotis 
species, while LFUN typically include big brown bats, silver-haired bats, and hoary bats; 

• Myotid (MYSP) – All bats of the genus Myotis.  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/Eastern 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.   

• 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. 
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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.  It is 
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 Project 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. 

Weather Data 

Temperature, wind speed (meters per second) and wind direction (degrees from true north) 
were recorded by an on-site 60-m met tower approximately every 10 minutes from April 5 to 
May 31.  Mean nightly weather conditions were calculated and related to nightly bat call 
sequence volumes over the survey period. 

2.1.3 Acoustic Bat Survey Results 

Anabat detectors were deployed on April 5 (North Met High and Low) and April 20 (North Met 
Tree, South Met Tree, South Met High and Low) and continued to record data through May 31, 
for a total survey period of up to 57 nights per detector.  The range of dates that each detector 
was deployed is summarized in Table 2-1.  Occasional periods occurred when certain detectors 
powered down during the survey.  To account for these periods, the number of detector nights is 
also reported for individual detectors.  Combined, the six detectors at Stony Creek Wind Farm 
sampled a total of 248 detector nights of the 284 detector nights possible during the spring 
survey period. 

A total of 778 call sequences were recorded during the sampling period (Table 2-1).  The 
number of call sequences recorded by each detector ranged from 3 (South Met High detector) 
to 629 (South Met Tree detector).  The overall mean detection rate for all six detectors was 3.1 
calls/detector night.   
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ranged from 4.5 to 11 meters per second (m/s), with an overall mean of 8 m/s.  Figures 2-7 
through 2-10 illustrate the variation in the nightly number of sequences detected and the nightly 
mean temperatures and wind speeds at the North met tower over the course of the survey 
period.  Bat call volumes peaked at the tree and met tower detectors on May 25, when the 
mean wind speed was 10.2 m/s and the mean temperature was 14.1º C (an increase of 6.2 
degrees from the previous night).  No calls were detected from tree or met tower detectors on 
nights when the mean temperature dipped below zero degrees Celsius.  In general, bat call 
volumes tended to be higher on nights with mean temperatures above 10º C and mean wind 
speeds below 8 m/s.   
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Figure 2-7.  Mean nightly temperature (blue line) and nightly call sequences recorded at tree detectors 
combined – Stony Creek Wind Farm – spring 2008 
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Figure 2-8.  Mean nightly temperature (blue line) and nightly call sequences recorded at met tower 
detectors combined – Stony Creek Wind Farm – spring 2008 
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Figure 2-9.  Mean nightly wind speed (blue line) and nightly call sequences recorded at tree detectors 
combined – Stony Creek Wind Farm – spring 2008 
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Figure 2-10.  Mean nightly wind speed (blue line) and nightly call sequences recorded at met tower 
detectors combined – Stony Creek Wind Farm – spring 2008 

 

2.2 DISCUSSION 

Bat echolocation surveys conducted in spring 2008 provide some insight into activity patterns, 
possible species composition, and timing of movements of bats in the Project area.  Table 2-3 
shows the results of available bat detector surveys at other potential wind projects in the region.  
Results are reported for individual detectors and data collected at tree detectors (and tower 
detectors at 10 m or below) and at met detectors are separated for comparability of bat activity 
at these different height categories.  The detector rate recorded at the South met tree detector is 
above the average of the rates (average = 4.38 calls per detector night) reported in Table 2-3 
while the North met tree detector is below this average; however, both detectors are within the 
range of rates reported. 
 
The Stony Creek met tower detectors are each well below the average of the met tower rates 
(average = 1.11 calls per detector night) reported in Table 2-3. 
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Table 2-3.  Summary of available spring bat detector surveys (results reported for individual detectors) 
Year Project State City Habitat Height (m) Detector Nights Start End Calls Rate Reference 

Tree or low tower detectors (10 m or below) 
2005 Sheffield  VT Sheffield  forest edge 10 4 12-May 29-May 0 0 Woodlot 2006h 
2006 Howard NY Howard field 8 35 15-Apr 3-Jun 29 0.8 Woodlot 2006d 
2006 Lempster NH Lempster forest edge 5 21 5-Apr 12-Jun 16 0.8 Woodlot 2007b 

2006 Sheffield  VT Sheffield  forest edge 8 38 24-Apr 13-Jun 840 22.1 Woodlot 2006b 

2006 Sheffield  VT Sheffield  forest edge 9 37 24-Apr 13-Jun 90 2.4 Woodlot 2006b 

2006 Sheffield  VT Sheffield  forest edge 8 34 24-Apr 13-Jun 178 5.2 Woodlot 2006b 
2006 Deerfield  VT Searsburg forest edge 2 37 14-Apr 11-Jun 4 0.1 Woodlot 2006e 
2008 Stony Creek NY Batavia  forest edge 2 42 20-Apr 31-May 76 3.6 this report 
2008 Stony Creek NY Batavia  forest edge 2 42 18-Apr 31-May 629 15  this report 

Met tower detectors 
2005 Deerfield  VT Searsburg forest edge 15 40 19-Apr 15-Jun 4 0.1 Woodlot 2005g 
2005 Clayton NY Clayton forest edge 20 42 20-Apr 31-May 55 1.3 Woodlot 2005b 

2005 Clayton NY Clayton forest edge 15 36 20-Apr 31-May 12 0.3 Woodlot 2005b 

2005 Cohocton NY Cohocton field 30 29 2-May 30-May 21 0.7 Woodlot 2006i 

2005 High Sheldon NY Sheldon field 30 36 21-Apr 30-May 6 0.2 Woodlot 2006a 

2005 Jordanville NY Jordanville field 30 29 14-Apr 13-May 15 0.5 Woodlot 2005f 
2005 Liberty Gap WV Harper forest edge 30 21 17-Apr 7-Jun 2 0.1 Woodlot 2005h 
2005 Liberty Gap WV Harper forest edge 15 21 17-Apr 7-Jun 19 0.9 Woodlot 2005h 

2005 Marble River  NY Churubusco field 30 46 14-Apr 30-May 12 0.3 Woodlot 2005a 

2005 Prattsburgh NY Prattsburgh field 30 17 15-Apr 10-May 8 0.5 Woodlot 2005c 

2005 Prattsburgh NY Prattsburgh field 15 20 11-Apr 30-May 8 0.4 Woodlot 2005c 

2005 Sheffield  VT Sheffield  forest edge 20 31 1-May 31-May 6 0.2 Woodlot 2006b 

2005 Stamford/Moresville NY Stamford  forest edge 30 27 12-Apr 8-May 8 0.3 Woodlot 2007a 

2005 West Hill/Munnsville NY Munnsville field 30 22 10-May 31-May 6 0.3 Woodlot 2005d 
2006 Chateaugay NY Chateaugay field 40 54 16-Apr 8-Jun 117 2.2 Woodlot 2006c 
2006 Chateaugay NY Chateaugay field 20 54 16-Apr 8-Jun 103 1.9 Woodlot 2006c 
2006 Brandon  NY Brandon  field 15 38 7-Apr 4-Jun 848 22 Woodlot 2006c 
2006 Brandon  NY Brandon  field 30 36 7-Apr 4-Jun 114 3.2 Woodlot 2006c 
2006 Deerfield  VT Searsburg forest edge 35 60 14-Apr 13-Jun 4 0.1 Woodlot 2006e 
2006 Deerfield  VT Searsburg forest edge 15 47 14-Apr 31-May 0 0 Woodlot 2006e 
2006 Deerfield  VT Searsburg forest edge 30 29 14-Apr 20-May 0 0 Woodlot 2006e 
2006 Deerfield  VT Searsburg forest edge 15 21 14-Apr 16-May 7 0.3 Woodlot 2006e 
2006 Howard NY Howard field 50 36 15-Apr 4-Jun 5 0.1 Woodlot 2006d 
2006 Howard NY Howard field 20 45 15-Apr 7-Jun 16 0.4 Woodlot 2006d 
2006 Kibby ME Eustis forest edge 50 14 4-May 19-Jun 0 0 Woodlot 2006f 
2006 Kibby ME Eustis forest edge 50 24 4-May 19-Jun 0 0 Woodlot 2006f 
2006 Kibby ME Eustis forest edge 20 35 4-May 19-Jun 31 0.7 Woodlot 2006f 
2006 Kibby ME Eustis forest edge 50 35 4-May 19-Jun 0 0 Woodlot 2006f 
2006 Lempster NH Lempster forest edge 40 60 5-Apr 12-Jun 7 0.1 Woodlot 2007b 
2006 Lempster NH Lempster forest edge 20 50 5-Apr 12-Jun 3 0.1 Woodlot 2007b 

2006 Sheffield  VT Sheffield  forest edge 31 36 24-Apr 13-Jun 5 0.14 Woodlot 2006b 
2008 Stony Creek NY Batavia  field 45 57 5-Apr 31-May 7 0.1 this report 
2008 Stony Creek NY Batavia  field 25 49 5-Apr 31-May 31 0.6 this report 
2008 Stony Creek NY Batavia  field 45 42 20-Apr 31-May 3 0.1 this report 
2008 Stony Creek NY Batavia  field 25 42 20-Apr 31-May 32 0.8 this report 
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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 genus 
Myotis, 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 Project 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 
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 Stony Creek 
acoustic data yielded no Myotis calls which could be distinguished to species due to the quality 
of the call sequences.  Eastern small-footed bats 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 Indiana bat hibernacula in 
Wyoming County or within western New York, and there is no record of Indiana bats occurring 
in Wyoming County (England et al. 2001).  Based upon these published accounts, neither 
eastern small-footed bats nor Indiana bats are likely to occur in the Project area.   

The RBEP guild includes the eastern pipistrelle and eastern red bat.  Eastern red bats have 
unique call sequences, spanning a wide range of frequency with a characteristic u-shape and 
variable minimum frequency.  Eastern pipistrelles tend to have relatively uniform calls, with a 
constant minimum frequency and a sharply curved, hockey-stick-like profile.  Of the three calls 
classified as RBEP, one was likely red bat, one was likely eastern pipistrelle, and one was likely 
either red bat or eastern pipistrelle.   

The BBSHHB guild includes the big brown bat, silver-haired bat, and hoary bat.  Within this 
grouping, the hoary bat has calls that are relatively easy to distinguish, mainly because they are 
the only species in the region with calls of such a low minimum frequency.  The calls are 
characterized by highly variable minimum frequencies often extending below 20 kHz, and a 
hooked profile similar in shape to the eastern red bat.  Calls of silver-haired bats and big brown 
bats are occasionally distinguishable from each other, 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 57 calls classified as BBSHHB, 5 percent were identified as 
hoary bat based on the low frequency hook-shaped nature of the calls.  Silver-haired bats 
composed approximately 10 percent of the total BBSHHB guild and were identified by 
consistent flat calls centered at a frequency of 25-27 kilohertz.  None of the calls within the 
BBSHHB guild were diagnostically those of big brown bats.  The majority of BBSHHB 
sequences (84%) were identified as BBSH (big brown/silver-haired bat) due to overlapping call 
characteristics of these two species.   

Differences in detection rates between guilds at the various detectors deployed in the Project 
area might be expected to reflect varying vertical distribution and habitat preferences of bat 
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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.  Tree detectors at Stony Creek Wind Farm detected most of the 
calls recorded during the spring survey, so calls of all guilds were more frequently recorded by 
these detectors than by met tower detectors.  In terms of species composition within detectors, 
tree detectors at Stony Creek Wind Farm most frequently detected HFUN sequences likely to 
be MYSP, followed by MYSP.  The South Met Tree detector not only recorded the most MYSP 
sequences of any detector, but also the most HFUN sequences likely to be MYSP; the North 
Met Tree detector followed.  Met tower detectors most frequently detected calls in the BBSHHB 
guild, followed by LFUN sequences likely to be BBSHHB.  The South Met High detector only 
detected three call sequences, however, and did not follow the general pattern for met tower 
detectors, as one each of BBSHHB, LFUN and HFUN sequences were detected.   

Bat activity patterns during migration seem to be related to weather conditions based on 
available mortality studies and acoustic surveys.  Acoustic surveys have documented decreases 
in bat activity rates as wind speed increases and temperature decreases.  Bat activity has been 
shown to correlate negatively with 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).   

In general, increases in bat call volumes did not necessarily coincide with decreases in mean 
nightly wind speed, but did typically coincide with increases in mean nightly temperature.  At 
Stony Creek Wind Farm, call volumes were generally low during the April portion of the 
sampling period, likely reflecting cooler temperatures.  Call volumes increased in May, perhaps 
reflecting warmer temperatures, although temperatures remained variable over the duration of 
the survey.  Wind speeds also varied during the survey period, and were often greater than or 
equal to 8 m/s.  At the met tower detectors, call volumes were generally lower than at the tree 
detectors.  This could be due to the fact that sheltered areas may be more suitable for foraging 
or commuting on cool or windy nights.  On the night of May 25, a considerably large spike in call 
volume occurred at the South Met tree detector.  The detector recorded 380 calls (all high-
frequency unknown and likely to be Myotis species).  This spike in activity at this detector may 
be explained by other variables outside the scope of this survey; however, it is interesting to 
note that the spike in call volume occurred on a night when wind speeds also peaked in relation 
to the previous night at 10.1 m/s, and the mean temperature had nearly doubled since the 
previous night.  It is speculated that the high number of bat calls at this single detector may be a 
reflection of bat activity on a night with relatively higher wind speeds at the more sheltered 
location of the tree detector.   

Bat activity also appeared to vary by time of night.  Patterns of bat activity within nights can 
vary, and anywhere from one to several peaks of activity have been documented.  A bimodal 
nighttime distribution of activity seems to be a consistent behavioral trend for a number of 
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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.  Nightly timing of bat activity at 
Stony Creek Wind Farm generally did not follow this bimodal distribution when detectors were 
pooled or considered individually.  In general, activity appeared concentrated in the first half of 
the night when temperatures were still mild, potentially a reflection of the relatively cool 
temperatures and windy conditions during nights within the survey period.  Timing of activity 
was one hour earlier at the met towers (excluding the North Met High detector) than at the tree 
detectors, possibly reflecting that open areas tend to be less suitable for foraging and 
commuting during a relatively windy and cool sampling period.  Open areas may become less 
suitable as temperatures decrease over the course of a night.  Additional factors (e.g., insect 
abundance, habitat, and roost proximity) outside the scope of this survey may also have 
impacted nightly timing of activity. 

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).  The results of this report were collected from four points 
in the landscape of the Project area.  Both met towers are located in open fields bordered by 
forest edge.  The southern met tower is at an elevation of 583 m (1910’) while the northern met 
tower is at an elevation of 580 m (1900’).  While the met tower locations have landscape 
features characteristic of the majority of the Project area, the data reported here reflect activity 
at the detector locations not necessarily the entire Project area.  Additionally, there are 
limitations in the volume of air space a bat detector can sample.  It is important to reiterate that 
detection rates indicate only the number of calls detected and do not necessarily reflect the 
number of individual bats in an area.  While the bat surveys can not account for all individuals or 
differentiate between all species that occur within the Project area, the surveys represent a 
sample of activity and the general species groups that occur at locations that are representative 
of the majority of the habitat in the Project area.  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. 

2.3 CONCLUSIONS 

In terms of detection rate, the rates of individual tree detectors and met detectors at Stony 
Creek were within the regional range of rates reported for available studies within recent years.  
Results were not consistent with the bimodal distribution of nightly activity that has typically 
been observed during other spring surveys at other locations in the region.  Instead, bat activity 
was concentrated during the first half of the night when temperatures were still mild, potentially 
a reflection of the relatively cool temperatures during the nights surveyed.  Increases in activity 
levels did not necessarily coincide with decreases in mean nightly wind speed, but did typically 
coincide with increases in mean nightly temperature.  Activity appeared to be higher on nights 
with mean wind speeds below 8 m/s and temperatures above 10 degrees Celsius. 
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The Myotis species guild represented the majority of calls that were identifiable, followed by the 
big brown/silver-haired/hoary bat guild, and the red bat/eastern pipistrelle guild.  A single tree 
detector (South Met Tree) accounted for the majority of calls detected during the survey period, 
and the factors contributing to this result are unknown.  The Stony Creek bat acoustic surveys 
neither confirmed nor excluded 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 likely to occur within the 
Project area. 

3.0 Diurnal Raptor Surveys 

3.1 INTRODUCTION 

Invenergy contracted Stantec Consulting (Stantec) to conduct raptor surveys during the spring 
2008 migration season.  The raptor survey protocol and level of effort is based on a work plan 
developed by Stantec and Invenergy that was submitted on November 30, 2007 to the NYSDEC 
for review.   The work plan incorporates NYSDEC’s comments (letter dated January 9, 2008) 
regarding the proposed protocol.  Accordingly, it was the goal to conduct spring surveys during 
three 3-day blocks (9 total days) within the spring migration season from April to late-May.  Peak 
movement periods and weather conditions during this period were targeted as survey days. 

Stony Creek Wind Farm is located in western New York, east of Lake Erie and west of the 
Finger Lakes region.  Stony Creek Wind Farm is within the Cattaraugus Highlands of the 
Appalachian Plateau Ecozone and is characterized by flat-topped plateau uplands with deep 
intersecting valleys.  The Project area is characterized by forested uplands and agricultural 
plateaus with elevations ranging from 305 to 610 meters (m; 1,000 to 2,000 feet [ft]).   This 
region is positioned in the “Eastern Continental Hawk Flyway,1” which extends from the 
Canadian Maritimes south to eastern Florida.  Within this large area, raptors tend to concentrate 
along prominent, linear ridgelines which provide ‘leading lines’ for migrants (Kellogg 2007).  
Also, updrafts or thermals are formed along side slopes of ridges which raptors use in order to 
fly long distances with minimal exertion (Berthold 2001).  In the Eastern Continental Hawk 
Flyway, raptor migration also tends to concentrate along the shores of large bodies of water 
including lakes and the Atlantic Coast, as many species of raptor avoid crossing large bodies of 
water (Kellogg 2007).   

It was the purpose of the spring raptor surveys to sample migration activity at a central and 
prominent location within the Project area, and to document raptors’ specific flight and 
behavioral patterns within or in the vicinity of the Project area.  Raptor flight heights were 
analyzed in relation to the two proposed turbine heights that are under consideration by 

                                                 
1 The Eastern Continental Flyway includes the Maritime Provinces; New England; New York (south and east of a line 
from Jamestown to Utica to the north end of Lake Champlain); Pennsylvania (all except Erie County); Mid-Atlantic 
States through Georgia, West Virginia, Kentucky and Tennessee; Florida east of a line from Lake Seminole south to 
Apalachicola (Kellogg 2007). 
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Invenergy.  The project would consist of either 1.5MW or 2.5MW towers.  The towers would 
have a maximum rotor-swept height of 119 meters (m) (389 feet [‘]) or 130 m (426’), a rotor-
swept area of 4,657 m2 (1.15 acre) or 7,584 m2 (1.94 acres), and a lowest swept height of 41.5 
m (136‘) or 30 m (98’), respectively. 

3.2 METHODS 

3.2.1 Field Surveys 

Spring raptor surveys were generally conducted on days with favorable flight conditions.  Days 
following the passage of weather fronts or low-pressure systems which cause southerly winds 
were targeted.  Days with headwinds (from the north in the spring) were also sampled as some 
raptors’ flight behaviors differ in strong headwinds.  Raptor surveys were conducted from a 
central, elevated plateau within the Project area (580 m [1900’]).  The observation location was 
in a hayfield off of Nesbitt Road in the vicinity of the existing communication towers (Figure 3-1).    
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Surveys were based on Hawk Migration Association of North America (HMANA) methods 
(HMANA 2007).  Surveys were conducted from 9 am to 4 pm, during the peak hours of thermal 
development and raptor movement.  During surveys, observers scanned the sky and 
surrounding landscape for raptors with binoculars and a spotting scope.  Observations were 
recorded onto HMANA data sheets, which summarize the raptor count data by hour.  Hourly 
weather observations, including wind speed and direction, temperature, percent cloud cover, 
and precipitation were recorded.   

Detailed notes for each observation were recorded on separate datasheets and project area 
maps, including: 

• The flight position(s) in relation to the Project area for each bird, 

• The general flight path of each bird was drawn on topographic maps of the Project area, 

• The minimum and maximum flight height for birds observed within 1 km-radius circle 
around the observer,  

• The flight azimuth (in relation to true North), and 

• Notes describing the general activity of the bird.   

Flight positions were summarized into 4 categories: A) flight path directly over observation 
plateau (A1-parallel to the plateau or A2-perpendicular to the plateau), B) flight path over upper 
slope of plateau, C) flight path over lower slope of plateau, and D) flight path over a valley (see 
Figure 3-2 below).  As individual birds traveled through or in the vicinity of the Project, all 
position categories in which a bird occurred were recorded.   

 

D C B A B C D

Ridge or Plateau

D C B A B C D

Ridge or Plateau

 

Figure 3-2.  Raptor flight position categories within the Project area. 
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Flight height was categorized as less than or greater than 119 m (389’) and 130 m (426’) above 
ground (directly below the bird).   The flight heights of those birds observed within the 1 km-
radius circle from the observer were included in the analysis of flights above and below the 
proposed rotor zone because these estimates of flight height are considered more accurate 
than estimates of heights observed outside of this distance from the observer.  Nearby objects 
with known heights, such as the met towers and nearby trees, were used to gauge flight height.   

Information regarding each bird’s flight behavior (indirect verses direct flight path) and tendency 
to remain within the same location throughout the study period was noted in order to attempt to 
differentiate between migrant and resident birds.   

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.  Priority was 
given to raptor observations; however observers collected incidental data for other avian 
species observed including passerines and water birds. 

3.2.2 Data Analysis 

The raptor observation data was summarized by survey day and for the entire survey period.  
Analysis included a summary of: 

• The total number of individuals per species observed for each survey day and for the 
entire survey period, 

• The daily passage rate (birds per hour) was calculated for each survey day as well as for 
the entire spring survey period, 

• The hourly observation totals per species, and 

• The total number of individuals observed flying above or below 119 m (389’) and 130 m 
(426’) for birds observed within a 1 km-radius circle from the observer. 

Additionally, the mapped flight paths and recorded flight positions (A through D) were reviewed 
to identify general flight patterns for migrant raptors in the vicinity of the Project area.  The 
average minimum flight height for observations that occurred in each flight position category (A 
through D) was calculated. 

Observations at Stony Creek Wind Farm were compared to 2008 data from local or regional 
HMANA hawk watch sites available at http://hawkcount.org.  The regional hawk watch sites 
included for comparison are Derby Hill Bird Observatory, Mexico, New York; Hamburg 
Hawkwatch, Hamburg, New York; Tussey Mountain, State College, Pennsylvania; Hawk 
Mountain Sanctuary, Kempton, Pennsylvania; Second Mountain, Ft. Indiantown Gap, 
Pennsylvania; and Allegheny Front, Central City, Pennsylvania.  Also provided for comparison 
are the results of available regional surveys conducted at other proposed wind farms mainly 
located in New York, Vermont, New Hampshire, and Maine. 
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3.3 RESULTS 

Surveys were conducted during 56 survey hours on 3 three-day survey blocks.  A total of 9 days 
were sampled from April 19 to May 27.  Surveys were mainly conducted on clear days allowing 
for optimal visibility.  However, for portions of some of the survey days, visibility was limited due 
to weather: on May 4 there was morning fog and drizzle, on May 6 there was afternoon drizzle, 
on May 26 there was rain and drizzle throughout the day, and on May 27 there were periods of 
morning haze and/or fog.  Temperatures ranged from 11 to 35°C during the survey period.  
Winds speeds during the survey period ranged from 0.4 to 19.3 km/h; the average wind speed 
was 10 km/h.  Wind direction during 3 of the 9 survey days was predominantly from the west 
(May 4, 5 and 25), on 2 survey days winds were from the northwest (May 6 and 27), during 2 
days winds were from the southeast (April 19 and 21), and the wind was variable on May 26.  
The majority of raptors were observed on days with southeasterly winds; the peak day (n=13) 
occurred on April 21 when winds were from the southeast (Figure 3-3, Appendix C Table 1).   
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Figure 3-3.  Total number of birds observed per survey day at Stony Creek Wind Farm – spring 2008 
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On a daily basis, the majority of observations occurred between 10:00 am and 2:00 pm; the 
peak activity hour was between 11:00 am and 12:00 pm during the peak period of thermal 
development (Figure 3-4, Appendix C Table 2). 
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Figure 3-4.  Number of individuals observed per survey hour at Stony Creek Wind Farm – spring 2008 

A total of 39 raptors representing 32 species were observed (Figure 3-5), yielding an overall 
observation rate of 0.7 birds/hour.  Daily count totals ranged from 0 to 13 raptors (Appendix C 
Table 1), and daily passage rates ranged from 0 to 1.9 birds/hour.  The majority of raptors 
observed were turkey vultures (n=33, 85%; Figure 3-5).  Five red-tailed hawks were observed, 
representing 13 percent of all observations, and 1 northern harrier were observed, accounting 
for 2 percent of all observations.  The northern harrier is a state threatened species.  There 
were no federally or state endangered raptors observed and no federally threatened raptors 
detected during the spring 2008 surveys.   

                                                 
2 While turkey vultures are not phylogenetically considered true raptors, they are diurnal migrants that exhibit flight 
characteristics similar to Buteos, Accipiters and other Falconiformes species, therefore vultures are typically included 
during hawk watch surveys.  
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Figure 3-5.  Number of individuals of species observed at Stony Creek Wind Farm - spring 2008 
 
Flight heights were categorized as above or below 119 m (389’) and 130 m (426’), the two 
potential maximum blade-swept heights of the proposed turbines.  Of those raptors observed 
within the 1 km-radius circle from the observer (n=36), 92 percent were flying less than 119 m 
(389’) and 94 percent were flying less than 130 m (426’) above the ground for at least a portion 
of their flight through the Project area (Figure 3-6a and 3-6b; Appendix C Table 3).   

 

 



FINAL SPRING 2008 MIGRATION SURVEY REPORT 
Stony Creek Project Area 
January 2009 

 36  

Of the 96 total birds found during Year 2 monitoring at Maple Ridge (including birds found 
during and not during standard searches), raptors represented 6 percent (Jain et al. 2008).  
Several other studies that have been conducted in the U.S. recently have documented few 
raptor fatalities and few more than 20 fatalities have been reported at more than a dozen sites 
surveyed in recent years (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 high raptor collision avoidance behaviors at modern wind facilities 
(Whitfield and Madders 2006, Chamberlain et al. 2006).  As most raptors are diurnal, raptors 
may be able to visually, as well as acoustically detect turbines during periods of fair weather.  
Foraging raptors that may become distracted by prey or migrant raptors flying during periods of 
reduced visibility may be at increased risk of collision with wind turbines. 

3.5 CONCLUSIONS 

Raptor passage rates observed at different sites in the region vary due to topography, location, 
season, weather, and visibility.  The spring 2008 passage rate at Stony Creek Wind Farm is low 
in comparison to other HMANA sites in the region during spring 2008, as well as in relation to 
those passage rates observed at other proposed wind farms in the region in recent years where 
visibility and topography has generally been comparable.  Stony Creek Wind Farm’s distance 
from Lake Ontario (approximately 40 miles away) and the lack of prominent peaks in the area, 
may explain the low raptor migration activity observed in the Project area.  The spring 2008 
raptor survey is representative of a typical spring migration season in the Project area.  There 
may be some annual variation in the spring passage rates at Stony Creek; however, there is no 
reason to suspect that annual variations would be significant.   

Turkey vultures and red-tailed hawks were the most commonly observed species at Stony 
Creek Wind Farm.  There were no observations of federally endangered or federally threatened 
species during the spring 2008 surveys.  One state threatened northern harrier was detected. 

The majority of raptors observed were seen above the observation plateau at an average 
minimum flight height of 60 m; however, the trend in flight positions observed is likely influenced 
observer bias at the observation site.  Birds were also observed over the valley and at other 
locations beyond the Project boundary.  Ninety-two percent of observed flights within 1 km of 
the observer occurred below the maximum rotor-zone of the proposed turbines.  Despite the 
generally low observed flight heights of raptors (generally 18 to 83 percent of migrants occur 
below the rotor-zone at proposed wind farms in the region), raptors have demonstrated high 
turbine collision avoidance behaviors as well as relatively low collision mortality at existing wind 
farms. 
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Appendix A Table 1.  Summary of acoustic bat data and weather during each survey night at the North Met High 
detector – Spring 2008       
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4/5/08 yes                       0 6.7 106.4 2.8 
4/6/08 yes                       0 9.4 139.8 5.3 
4/7/08 yes                       0 9.5 168.0 5.3 
4/8/08 yes                       0 10.1 161.1 9.5 
4/9/08 yes                       0 8.3 276.1 3.4 

4/10/08 yes                       0 9.4 95.5 3.5 
4/11/08 yes                       0 11.0 224.3 10.5 
4/12/08 yes                       0 8.5 304.6 0.8 
4/13/08 yes                       0 4.9 328.7 -0.2 
4/14/08 yes                       0 5.8 293.0 -1.1 
4/15/08 yes                       0 9.1 240.5 3.0 
4/16/08 yes                       0 9.5 226.9 11.1 
4/17/08 yes                       0 7.1 261.2 12.4 
4/18/08 yes                       0 6.0 120.8 14.7 
4/19/08 yes                       0 7.3 141.4 16.9 
4/20/08 yes                       0 8.8 133.5 11.4 
4/21/08 yes                       0 6.8 162.7 13.0 
4/22/08 yes                       0 8.7 207.5 14.3 
4/23/08 yes                       0 8.0 344.6 8.9 
4/24/08 yes                       0 8.5 137.3 10.0 
4/25/08 yes                       0 8.9 178.9 16.5 
4/26/08 yes                       0 10.8 250.0 8.1 
4/27/08 yes               1   2   3 5.4 128.0 9.1 
4/28/08 yes                       0 6.9 314.1 0.8 
4/29/08 yes                       0 6.2 284.7 -2.1 
4/30/08 yes                       0 6.3 204.1 2.0 

5/1/08 yes                       0 8.5 120.4 7.0 
5/2/08 yes                       0 8.3 188.1 14.2 
5/3/08 yes                       0 9.6 227.6 8.0 
5/4/08 yes                       0 6.4 245.1 4.5 
5/5/08 yes                       0 7.7 272.3 9.8 
5/6/08 yes                       0 5.3 143.4 10.2 
5/7/08 yes                       0 8.9 260.3 11.5 
5/8/08 yes                       0 7.4 62.0 5.0 
5/9/08 yes                       0 6.1 31.3 5.8 

5/10/08 yes   1           1       2 4.5 118.7 8.5 
5/11/08 yes                   1   1 7.1 136.6 6.9 
5/12/08 yes                       0 6.6 300.2 6.9 
5/13/08 yes                       0 6.5 145.8 12.2 
5/14/08 yes                       0 8.0 256.6 9.8 
5/15/08 yes                       0 6.4 72.9 8.4 
5/16/08 yes                       0 9.7 245.8 7.4 
5/17/08 yes                       0 8.7 240.8 6.9 
5/18/08 yes                       0 10.9 269.5 2.5 
5/19/08 yes                       0 10.9 243.3 4.7 
5/20/08 yes       1               1 8.0 253.6 5.0 
5/21/08 yes                       0 9.9 261.0 3.1 
5/22/08 yes                       0 7.6 271.0 5.7 
5/23/08 yes                       0 6.9 293.4 7.2 
5/24/08 yes                       0 7.0 281.8 7.9 
5/25/08 yes                       0 10.2 227.9 14.1 
5/26/08 n/o                       0 9.0 251.1 17.1 
5/27/08 n/o                       0 7.0 347.3 3.2 
5/28/08 n/o                       0 9.0 254.6 6.7 
5/29/08 n/o                       0 7.3 259.4 11.2 
5/30/08 n/o                       0 11.0 210.1 17.5 
5/31/08 n/o                       0 8.7 258.3 12.5 

By Species 0 1 0 1 0 0 0 2 0 3 0 
2 0 2 3 

7 
By Guild 

BBSHHB RBEP MYSP UNKN Total 
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Appendix A Table 2.  Summary of acoustic bat data and weather during each survey night at the North Met 
Low detector – Spring 2008       

    BBSHHB RBEP MYSP UNKN 
N

ig
ht

 o
f 

O
pe

ra
te

d 
O

ka
y?

 

bi
g 

br
ow

n 
ba

t 

ho
ar

y 
ba

t 

si
lv

er
-h

ai
re

d 
ba

t 

si
lv

er
-h

ai
re

d/
bi

g 
br

ow
n 

ea
st

er
n 

pi
pi

st
re

lle
 

ea
st

er
n 

re
d 

ba
t 

pi
pi

st
re

lle
/re

d 
ba

t 

M
YS

P 

hi
gh

-fr
eq

ue
nc

y 

lo
w

-fr
eq

ue
nc

y 

un
kn

ow
n 

To
ta

l 

W
in

d 
Sp

ee
d 

(m
/s

) 

W
in

d 
D

ire
ct

io
n 

(d
eg

re
es

) 

Te
m

pe
ra

tu
re

 (c
el

si
us

) 

4/5/08 yes                       0 6.7 106.429 2.8 
4/6/08 yes                       0 9.4 139.816 5.3 
4/7/08 yes                       0 9.5 167.98 5.3 
4/8/08 yes                       0 10.1 161.069 9.5 
4/9/08 yes                       0 8.3 276.103 3.4 

4/10/08 yes                       0 9.4 95.544 3.5 
4/11/08 yes                       0 11.0 224.325 10.5 
4/12/08 n/o                       0 8.5 304.552 0.8 
4/13/08 n/o                       0 4.9 328.679 -0.2 
4/14/08 n/o                       0 5.8 293.018 -1.1 
4/15/08 n/o                       0 9.1 240.514 3.0 
4/16/08 n/o                       0 9.5 226.884 11.1 
4/17/08 n/o                       0 7.1 261.213 12.4 
4/18/08 n/o                       0 6.0 120.842 14.7 
4/19/08 n/o                       0 7.3 141.376 16.9 
4/20/08 yes                       0 8.8 133.532 11.4 
4/21/08 yes                       0 6.8 162.706 13.0 
4/22/08 yes                       0 8.7 207.539 14.3 
4/23/08 yes                       0 8.0 344.583 8.9 
4/24/08 yes                       0 8.5 137.297 10.0 
4/25/08 yes                       0 8.9 178.94 16.5 
4/26/08 yes                       0 10.8 250.01 8.1 
4/27/08 yes                       0 5.4 128.003 9.1 
4/28/08 yes                       0 6.9 314.066 0.8 
4/29/08 yes               1       1 6.2 284.723 -2.1 
4/30/08 yes       1               1 6.3 204.06 2.0 

5/1/08 yes                       0 8.5 120.431 7.0 
5/2/08 yes                 1 2   3 8.3 188.115 14.2 
5/3/08 yes       1               1 9.6 227.573 8.0 
5/4/08 yes                       0 6.4 245.114 4.5 
5/5/08 yes               1   2   3 7.7 272.329 9.8 
5/6/08 yes       3               3 5.3 143.446 10.2 
5/7/08 yes                       0 8.9 260.28 11.5 
5/8/08 yes                       0 7.4 61.972 5.0 
5/9/08 yes               1       1 6.1 31.326 5.8 

5/10/08 yes                       0 4.5 118.651 8.5 
5/11/08 yes                       0 7.1 136.599 6.9 
5/12/08 yes               1       1 6.6 300.228 6.9 
5/13/08 yes                 1     1 6.5 145.838 12.2 
5/14/08 yes                       0 8.0 256.559 9.8 
5/15/08 yes                       0 6.4 72.936 8.4 
5/16/08 yes       1           1   2 9.7 245.756 7.4 
5/17/08 yes                       0 8.7 240.83 6.9 
5/18/08 yes                       0 10.9 269.543 2.5 
5/19/08 yes                       0 10.9 243.334 4.7 
5/20/08 yes                       0 8.0 253.641 5.0 
5/21/08 yes                       0 9.9 260.984 3.1 
5/22/08 yes                       0 7.6 270.994 5.7 
5/23/08 yes                       0 6.9 293.408 7.2 
5/24/08 yes       1               1 7.0 281.83 7.9 
5/25/08 yes       3       1 2 2   8 10.2 227.874 14.1 
5/26/08 yes       1               1 9.0 251.07 17.1 
5/27/08 yes                       0 7.0 347.302 3.2 
5/28/08 yes                       0 9.0 254.561 6.7 
5/29/08 yes                 1     1 7.3 259.363 11.2 
5/30/08 yes                   1   1 11.0 210.124 17.5 
5/31/08 yes     1             1   2 8.7 258.3 12.5 

By Species 0 0 1 11 0 0 0 5 5 9 0 
12 0 5 14 

31 
By Guild 

BBSHHB RBEP MYSP UNKN Total 
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Appendix A Table 3.  Summary of acoustic bat data and weather during each survey night at the North Met Tree 
detector – Spring 2008       
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4/20/08 yes               1       1 8.8 133.5 11.4 
4/21/08 yes       1               1 6.8 162.7 13.0 
4/22/08 yes       1           2   3 8.7 207.5 14.3 
4/23/08 yes               2       2 8.0 344.6 8.9 
4/24/08 yes       2       1       3 8.5 137.3 10.0 
4/25/08 yes               3 1 5   9 8.9 178.9 16.5 
4/26/08 yes               1       1 10.8 250.0 8.1 
4/27/08 yes               1 2 1   4 5.4 128.0 9.1 
4/28/08 yes                       0 6.9 314.1 0.8 
4/29/08 yes                       0 6.2 284.7 -2.1 
4/30/08 yes       2               2 6.3 204.1 2.0 

5/1/08 yes       2         1     3 8.5 120.4 7.0 
5/2/08 yes       6       7 2 4   19 8.3 188.1 14.2 
5/3/08 yes                       0 9.6 227.6 8.0 
5/4/08 yes       1       2   1   4 6.4 245.1 4.5 
5/5/08 n/o                       0 7.7 272.3 9.8 
5/6/08 n/o                       0 5.3 143.4 10.2 
5/7/08 n/o                       0 8.9 260.3 11.5 
5/8/08 n/o                       0 7.4 62.0 5.0 
5/9/08 n/o                       0 6.1 31.3 5.8 

5/10/08 n/o                       0 4.5 118.7 8.5 
5/11/08 n/o                       0 7.1 136.6 6.9 
5/12/08 n/o                       0 6.6 300.2 6.9 
5/13/08 n/o                       0 6.5 145.8 12.2 
5/14/08 n/o                       0 8.0 256.6 9.8 
5/15/08 n/o                       0 6.4 72.9 8.4 
5/16/08 n/o                       0 9.7 245.8 7.4 
5/17/08 n/o                       0 8.7 240.8 6.9 
5/18/08 n/o                       0 10.9 269.5 2.5 
5/19/08 n/o                       0 10.9 243.3 4.7 
5/20/08 n/o                       0 8.0 253.6 5.0 
5/21/08 n/o                       0 9.9 261.0 3.1 
5/22/08 n/o                       0 7.6 271.0 5.7 
5/23/08 n/o                       0 6.9 293.4 7.2 
5/24/08 n/o                       0 7.0 281.8 7.9 
5/25/08 n/o                       0 10.2 227.9 14.1 
5/26/08 yes               5 3 3   11 9.0 251.1 17.1 
5/27/08 yes                       0 7.0 347.3 3.2 
5/28/08 yes               1 1 1   3 9.0 254.6 6.7 
5/29/08 yes       1       1       2 7.3 259.4 11.2 
5/30/08 yes                       0 11.0 210.1 17.5 
5/31/08 yes           1     6 1   8 8.7 258.3 12.5 

By Species 0 0 0 16 0 1 0 25 16 18 0 
16 1 25 34 

76 
By Guild 

BBSHHB RBEP MYSP UNKN Total 
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Appendix A Table 4.  Summary of acoustic bat data and weather during each survey night at the South Met High 
detector – Spring 2008       

    BBSHHB RBEP MYSP UNKN 
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4/20/08 yes                       0 8.8 133.5 11.4 
4/21/08 yes                       0 6.8 162.7 13.0 
4/22/08 yes                       0 8.7 207.5 14.3 
4/23/08 yes                       0 8.0 344.6 8.9 
4/24/08 yes                       0 8.5 137.3 10.0 
4/25/08 yes                       0 8.9 178.9 16.5 
4/26/08 yes                       0 10.8 250.0 8.1 
4/27/08 yes                       0 5.4 128.0 9.1 
4/28/08 yes                       0 6.9 314.1 0.8 
4/29/08 yes                       0 6.2 284.7 -2.1 
4/30/08 yes                       0 6.3 204.1 2.0 

5/1/08 yes                       0 8.5 120.4 7.0 
5/2/08 yes                       0 8.3 188.1 14.2 
5/3/08 yes                       0 9.6 227.6 8.0 
5/4/08 yes                       0 6.4 245.1 4.5 
5/5/08 yes                       0 7.7 272.3 9.8 
5/6/08 yes                       0 5.3 143.4 10.2 
5/7/08 yes                       0 8.9 260.3 11.5 
5/8/08 yes                       0 7.4 62.0 5.0 
5/9/08 yes                       0 6.1 31.3 5.8 

5/10/08 yes                       0 4.5 118.7 8.5 
5/11/08 yes                       0 7.1 136.6 6.9 
5/12/08 yes                       0 6.6 300.2 6.9 
5/13/08 yes                       0 6.5 145.8 12.2 
5/14/08 yes                       0 8.0 256.6 9.8 
5/15/08 yes                       0 6.4 72.9 8.4 
5/16/08 yes                       0 9.7 245.8 7.4 
5/17/08 yes                       0 8.7 240.8 6.9 
5/18/08 yes                       0 10.9 269.5 2.5 
5/19/08 yes                       0 10.9 243.3 4.7 
5/20/08 yes                       0 8.0 253.6 5.0 
5/21/08 yes                       0 9.9 261.0 3.1 
5/22/08 yes                       0 7.6 271.0 5.7 
5/23/08 yes                       0 6.9 293.4 7.2 
5/24/08 yes                       0 7.0 281.8 7.9 
5/25/08 yes                       0 10.2 227.9 14.1 
5/26/08 yes                       0 9.0 251.1 17.1 
5/27/08 yes                   1   1 7.0 347.3 3.2 
5/28/08 yes                       0 9.0 254.6 6.7 
5/29/08 yes                 1     1 7.3 259.4 11.2 
5/30/08 yes   1                   1 11.0 210.1 17.5 
5/31/08 yes                       0 8.7 258.3 12.5 

By Species 0 1 0 0 0 0 0 0 1 1 0 
1 0 0 2 

3 
By Guild 

BBSHHB RBEP MYSP UNKN Total 
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Appendix A Table 5.  Summary of acoustic bat data and weather during each survey night at the South Met Low detector – 
Spring 2008       

    BBSHHB RBEP MYSP UNKN 
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4/20/08 yes                       0 8.8 133.5 11.4 
4/21/08 yes                       0 6.8 162.7 13.0 
4/22/08 yes               2       2 8.7 207.5 14.3 
4/23/08 yes     1             1   2 8.0 344.6 8.9 
4/24/08 yes                       0 8.5 137.3 10.0 
4/25/08 yes       1               1 8.9 178.9 16.5 
4/26/08 yes                       0 10.8 250.0 8.1 
4/27/08 yes               1       1 5.4 128.0 9.1 
4/28/08 yes                       0 6.9 314.1 0.8 
4/29/08 yes                       0 6.2 284.7 -2.1 
4/30/08 yes                       0 6.3 204.1 2.0 

5/1/08 yes               1       1 8.5 120.4 7.0 
5/2/08 yes         1         2   3 8.3 188.1 14.2 
5/3/08 yes                       0 9.6 227.6 8.0 
5/4/08 yes                       0 6.4 245.1 4.5 
5/5/08 yes               1 1 1   3 7.7 272.3 9.8 
5/6/08 yes     1                 1 5.3 143.4 10.2 
5/7/08 yes                       0 8.9 260.3 11.5 
5/8/08 yes                       0 7.4 62.0 5.0 
5/9/08 yes                       0 6.1 31.3 5.8 

5/10/08 yes                 1     1 4.5 118.7 8.5 
5/11/08 yes                       0 7.1 136.6 6.9 
5/12/08 yes                       0 6.6 300.2 6.9 
5/13/08 yes                   1   1 6.5 145.8 12.2 
5/14/08 yes                 1     1 8.0 256.6 9.8 
5/15/08 yes                       0 6.4 72.9 8.4 
5/16/08 yes                 1     1 9.7 245.8 7.4 
5/17/08 yes                 1     1 8.7 240.8 6.9 
5/18/08 yes                       0 10.9 269.5 2.5 
5/19/08 yes                       0 10.9 243.3 4.7 
5/20/08 yes                       0 8.0 253.6 5.0 
5/21/08 yes                       0 9.9 261.0 3.1 
5/22/08 yes                       0 7.6 271.0 5.7 
5/23/08 yes                 1     1 6.9 293.4 7.2 
5/24/08 yes                 1 1   2 7.0 281.8 7.9 
5/25/08 yes       1               1 10.2 227.9 14.1 
5/26/08 yes       2           1   3 9.0 251.1 17.1 
5/27/08 yes                       0 7.0 347.3 3.2 
5/28/08 yes                 2     2 9.0 254.6 6.7 
5/29/08 yes       2       2       4 7.3 259.4 11.2 
5/30/08 yes                       0 11.0 210.1 17.5 
5/31/08 yes                       0 8.7 258.3 12.5 

By Species 0 0 2 6 1 0 0 7 9 7 0 
8 1 7 16 

32 
By Guild 

BBSHHB RBEP MYSP UNKN Total 
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Appendix A Table 6.  Summary of acoustic bat data and weather during each survey night at the South Met Tree 
detector – Spring 2008       

    BBSHHB RBEP MYSP UNKN 
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4/18/08 yes               11       11 6.0 120.8 14.7 
4/19/08 n/o                       0 7.3 141.4 16.9 
4/20/08 yes               2       2 8.8 133.5 11.4 
4/21/08 yes       1       1       2 6.8 162.7 13.0 
4/22/08 yes       2       1 1 1   5 8.7 207.5 14.3 
4/23/08 yes     1 3       3   1   8 8.0 344.6 8.9 
4/24/08 yes       1       3       4 8.5 137.3 10.0 
4/25/08 yes       2               2 8.9 178.9 16.5 
4/26/08 yes                       0 10.8 250.0 8.1 
4/27/08 yes     1 2       9 2     14 5.4 128.0 9.1 
4/28/08 yes               1 1     2 6.9 314.1 0.8 
4/29/08 yes                       0 6.2 284.7 -2.1 
4/30/08 yes                       0 6.3 204.1 2.0 

5/1/08 yes                       0 8.5 120.4 7.0 
5/2/08 yes       2       1 3     6 8.3 188.1 14.2 
5/3/08 yes               1       1 9.6 227.6 8.0 
5/4/08 yes               2       2 6.4 245.1 4.5 
5/5/08 yes               1 2     3 7.7 272.3 9.8 
5/6/08 yes                 6 3   9 5.3 143.4 10.2 
5/7/08 yes                 3     3 8.9 260.3 11.5 
5/8/08 yes                 1     1 7.4 62.0 5.0 
5/9/08 yes                 2     2 6.1 31.3 5.8 

5/10/08 yes                 5 2   7 4.5 118.7 8.5 
5/11/08 yes                       0 7.1 136.6 6.9 
5/12/08 yes                 5     5 6.6 300.2 6.9 
5/13/08 yes                 7     7 6.5 145.8 12.2 
5/14/08 yes               1 4     5 8.0 256.6 9.8 
5/15/08 yes                 5 3   8 6.4 72.9 8.4 
5/16/08 yes                 2     2 9.7 245.8 7.4 
5/17/08 yes                 1     1 8.7 240.8 6.9 
5/18/08 yes                       0 10.9 269.5 2.5 
5/19/08 yes                       0 10.9 243.3 4.7 
5/20/08 yes                       0 8.0 253.6 5.0 
5/21/08 yes                       0 9.9 261.0 3.1 
5/22/08 yes                       0 7.6 271.0 5.7 
5/23/08 yes                 1     1 6.9 293.4 7.2 
5/24/08 yes                 4 1   5 7.0 281.8 7.9 
5/25/08 yes                 380     380 10.2 227.9 14.1 
5/26/08 yes                 18 2   20 9.0 251.1 17.1 
5/27/08 yes               5       5 7.0 347.3 3.2 
5/28/08 yes               2 6     8 9.0 254.6 6.7 
5/29/08 yes               1 16 1   18 7.3 259.4 11.2 
5/30/08 yes               4 51     55 11.0 210.1 17.5 
5/31/08 yes   1 1 1     1 2 16 3   25 8.7 258.3 12.5 

By Species 0 1 3 14 0 0 1 51 542 17 0 
18 1 51 559 

629 
By Guild 

BBSHHB RBEP MYSP UNKN Total 
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Appendix B Table 2.  Observation totals of raptors by hour at Stony Creek Wind Farm - 

Spring 2008 

Species 
9:00-
10:00 

10:00-
11:00 

11:00-
12:00 

12:00-
1:00 

1:00-
2:00 

2:00-
3:00 

3:00-
4:00 

Grand 
Total 

northern 
harrier     1         1 
red-tailed 
hawk   1   2 1 1   5 
turkey 
vulture 2 8 9 5 6 3   33 

Hourly 
totals 2 9 10 7 7 4 0 39 

Appendix B Table 1.  Species composition of raptors observed during raptor surveys at Stony Creek Wind Farm - Spring 2008 

Species 4/19/2008 4/20/2008 4/21/2008 5/4/2008 5/5/2008 5/6/2008 5/25/2008 5/26/2008 5/27/2008
Entire 

Season 
northern harrier       1           1 
ted-tailed hawk 1 2 1     1       5 
turkey vulture 7 6 12   1 2   5   33 

Daily Totals 8 8 13 1 1 3 0 5 0 39 
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Appendix B Table 3.  Raptor flight altitudes by species at Stony Creek - Spring 2008 

Species 119 m or greater less than 119 m 
beyond 1 km 

from observer 
Grand 
Total 

northern harrier   1   1 
red-tailed hawk   4 1 5 
turkey vulture 3 28 2 33 

TOTAL 3 33 3 39 

Species 130 m or greater less than 130 m 
beyond 1 km 

from observer Total 
northern harrier   1   1 
red-tailed hawk   4 1 5 
turkey vulture 2 29 2 33 

TOTAL 2 34 3 39 
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Appendix B Table 4.  Summary of Regional Spring 2008 (March - May) Raptor Migration Surveys* 

Site 
Number** Year 

Location Site characteristics Survey 
hrs BV TV OS BE NH SS CH NG RS BW RT RL GE AK ML PG UA UB UF UE UR MK TOTAL BIRDS/

HOUR 

1 2008 
Derby Hill Bird Observatory; 
Mexico, NY lakeside 615.5 3 12894 712 339 792 4214 333 19 533 19825 5558 287 80 395 52 21 4 1 0 0 0 1 46,063 74.8 

2 2008 
Hamburg Hawkwatch; 
Hamburg, NY lakeside 398.58 0 9812 92 24 48 423 116 2 118 2407 1052 16 3 67 10 3 11 58 3 1 17 0 14,283 35.8 

3 2008 
Tussey Mountain; State 
College, PA forested ridge 248.25 12 144 33 51 29 80 26 0 50 193 366 9 225 25 2 0 1 7 1 1 28 0 1283 5.2 

4 2008 
Hawk Mountain Sanctuary; 
Kempton, PA forested ridge 252.5 10 35 92 25 22 114 46 2 9 468 96 0 0 44 8 0 10 17 2 4 58 0 1062 4.2 

5 2008 
Second Mountain; Ft. 
Indiantown Gap, PA forested ridge 15 0 0 16 2 2 77 9 0 0 204 16 0 0 22 0 0 0 0 0 0 0 0 348 23.2 

6 2008 
Allegheny Front; Central 
City, PA forested ridge 429.75 12 410 185 35 29 171 56 9 110 433 478 1 94 26 4 4 17 30 3 4 50 0 2,161 5.0 

7 2008 
Stony Creek Wind Farm; 
Orangeville, NY 

agricultural and wooded 
plateau 56 0 33 0 0 1 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 39 0.7 

* Data obtained from HMANA website. 

** See map below for site location. 

 
 
 

Abbreviation Key: 

BV - Black Vulture GE - Golden Eagle 

TV - Turkey Vulture AK - American Kestrel 

OS - Osprey ML - Merlin 

BE - Bald Eagle PG - Peregrine Falcon 

NH - Northern Harrier SW - Swainson's Hawk 

SS - Sharp-shinned Hawk UR - unidentified Raptor 

CH - Cooper's Hawk UB - unidentified Buteo 

NG - Northern Goshawk UA - unidentified Accipiter 

RS - Red-shouldered Hawk UF - unidentified Falcon 

BW - Broad-winged Hawk UE - unidentified Eagle 

RT - Red-tailed Hawk MK - Mississippi Kite 

RL - Rough-legged Hawk   
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Appendix C Table 5.  Summary of available spring raptor data at proposed wind sites in the East 1999-2007 

Project Site Survey 
Period 

# of 
Survey 
Days 

# of 
Survey 
Hours 

Landscape Total # 
Observed

# of 
Species 

Observed 

Seasonal  
Passage 

Rate 
(raptors/hr) 

Range in 
Daily 

Passage 
Rates 

(Turbine 
Ht) and % 
Raptors 
Below 

Turbine 
Height 

Reference 

Spring 1999                     

Wethersfield, 
Wyoming Cty, NY 

April 20 - 
May 24 24 97 Agricultural 

plateau 348 12 3.6 n/a 
n/a (23 m 

mean flight 
height) 

Cooper and 
Mabee 1999 

Spring 2003                     

Westfield 
Chautauqua Cty, 

NY  

April 16 - 
May 15 50 100.7 

Great 
Lakes 
Shore 

2,578 17 25.6 n/a 
n/a (278 m 
mean flight 

height) 

Cooper et 
al.2004 

Spring 2005                     

Churubusco, 
Clinton Cty, NY 

Spring 
2005 10 60 

Great 
Lakes 

plain/ADK 
foothills 

170 11 2.83 n/a (120 m) 
69% 

Woodlot 
2005a 

Clinton/Ellenburg, 
Clinton Cty, NY 

April 18 
to April 

20 
3 21 

Great 
Lakes 

plain/ADK 
foothills 

(2 non-
migrant 
BWHA) 

1 0.1*** n/a n/a NYSDEC 
2008 

Dairy Hills, 
Wyoming County, 

NY  

April 15 
to April 

26 
5 20 

Great 
Lakes 
Shore 

50 7 3 n/a 125 m 
(94.7%)* 

NYSDEC 
2008 

Altona, Clinton 
Cty, NY 

May 5 to 
May 6 3 21 

Great 
Lakes 

plain/ADK 
foothills 

(4 non-
migrant 
TUVU) 

1 0.19*** n/a n/a NYSDEC 
2008 

Bliss Wind Park, 
Eagle, Wyoming 

Cty, NY 

April 21, 
26, 28 3 21 

Agricultural 
and 

wooded 
plateau 

19 3 0.9 0.43-1.29 n/a 
Ecology and 
Environment, 

2006 

Alabama, 
Genesee Cty, NY 

April 16-
April 29 5 20 

Great 
Lakes 

plain/ADK 
foothills 

177 8 9 n/a (125 m) 
84.5%* 

NYSDEC 
2008 

High Sheldon, 
Wyoming Cty, NY 

April 2 to 
May 14 7 37 

Agricultural 
and 

wooded 
plateau 

119 7 3.2 n/a n/a NYSDEC 
2008 

Wethersfield, 
Wyoming Cty, NY 

April 22 
to April 

29 
3 21 

Agricultural 
and 

wooded 
plateau 

5 3 0.1 n/a n/a NYSDEC 
2008 

New Grange, 
Chautauqua Cty, 

NY 

April 16 
to May 5 20 

Great 
Lakes 

plain/ADK 
foothills 

55 8 4.37 n/a n/a NYSDEC 
2008 

Stockton, 
Chautauqua Cty, 

NY 

April 16 
to May 15 5 20 

Great 
Lakes 

plain/ADK 
foothills 

122 8 4.65 n/a n/a NYSDEC 
2008 

Clayton, 
Jefferson Cty, NY  

March 30 
- May 7 10 58 Agricultural 

plateau 700 14 12.1 n/a (150 m) 
61% 

Woodlot 
2005b 

Prattsburgh, 
Steuben Cty, NY  

Spring 
2005 10 60 Agricultural 

plateau 314 15 5.23 n/a (125 m) 
83% 

Woodlot 
2005c 

Cohocton, 
Steuben Cty, NY  

Spring 
2005 10 60 Agricultural 

plateau 164 11 2.73 n/a (125 m) 
77% 

Woodlot 
2005i 

Munnsville, 
Madison Cty, NY 

April 5 to 
May 16 10 60 Agricultural 

plateau 375 12 6.25 n/a (118 m) 
78% 

Woodlot 
2005d 

Moresville, 
Delaware 

County, NY 

March 28 
to May 10 8 45 Forested 

ridge 170 6 3.8 n/a n/a NYSDEC 
2008 

Sheffield, 
Caledonia Cty, 

VT 

April to 
May 10 60 Forested 

ridge 98 10 1.63 n/a (125 m) 
69% 

Woodlot 
2006b 

Deerfield, 
Bennington Cty, 

VT (Existing 
facility) 

April 9 to 
April 29 7 42 Forested 

ridge 44 
11 (for 

both sites 
combined) 

1.05 n/a 

(125 m) 
83% (at 

both sites 
combined) 

Woodlot 
2005e 

Deerfield, 
Bennington Cty, 

VT (Western 
expansion) 

April 9 to 
April 29 7 42 Forested 

ridge 38 
11 (for 

both sites 
combined) 

0.9 n/a 

(125 m) 
83% (at 

both sites 
combined) 

Woodlot 
2005e 

(continued) 

 



 

  

 
Appendix C Table 5.  continued 

Project Site Survey 
Period 

# of 
Survey 
Days 

# of 
Survey 
Hours 

Landscape Total # 
Observed

# of 
Species 

Observed 

Seasonal  
Passage 

Rate 
(raptors/hr) 

Range in 
Daily 

Passage 
Rates 

(Turbine 
Ht) and % 
Raptors 
Below 

Turbine 
Height 

Reference 

Spring 2006              
Mars Hill, 

Aroostook Cty, 
ME 

 April 12 
to May 18 10 60.25 Forested 

ridge 64 9 1.06 0-5.04 (120 m) 
48% 

Woodlot 
2006g 

Lempster, 
Sullivan County, 

NH 

Spring 
2006 10 78 Forested 

ridge 102 n/a 1.3 n/a 125 m 
(18%) 

Woodlot 
2007b 

Howard, 
Steuben Cty, 

NY  

April 3 to 
May 19 9 52.5 Agricultural 

plateau 260 11 4.95 2.5-9.17 (125 m) 
64% 

Woodlot 
2006d 

Chateaugay, 
Franklin Cty, NY 

April 19 to 
April 28 3 21 

Great 
Lakes 

plain/ADK 
foothills 

47 12 1.9 n/a (121 m) 3% NYSDEC 
2008 

St. Lawrence, 
Jefferson Cty, 

NY 

April 14 to 
May 12 4 12 

Great 
Lakes 
Shore 

91 8 7.5 n/a (125 m) 
81%** 

NYSDEC 
2008 

Cape Vincent, 
Jefferson Cty, 

NY 

April 14 to 
May 12 4 12 

Great 
Lakes 
Shore 

79 10 6.5 n/a (125 m) 
72% 

NYSDEC 
2008 

Stockton, 
Chautauqua 

Cty, NY 
n/a n/a n/a 

Great 
Lakes 

plain/ADK 
foothills 

n/a n/a 4.65 n/a n/a NYSDEC 
2008 

Spring 2007              
St Lawrence, 
Jefferson Cty, 

NY 

March 21 
to May 1 7 21 

Great 
Lakes 
Shore 

232 8 15.4 n/a (125 m) 
81%** 

NYSDEC 
2008 

Cape Vincent, 
Jefferson Cty, 

NY 

March 21 
to May 1 7 21 

Great 
Lakes 
Shore 

205 9 9.8 n/a (125 m) 
72% 

NYSDEC 
2008 

New Grange, 
Chautauqua 

Cty, NY 

April 26 to 
May 22 5 n/a 

Great 
Lakes 

plain/ADK 
foothills 

n/a n/a 4.37 n/a n/a NYSDEC 
2008 

Jericho Rise, 
Franklin Cty, NY 

April 4 to 
May 28 8 32 

Great 
Lakes 

plain/ADK 
foothills 

112 10 3 (125 m) 
74.6% n/a NYSDEC 

2008 

*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 the NYSDEC 2008 table but were included in passage rates here. 

 


