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Executive Summary 
 
During summer and fall 2006, Woodlot Alternatives, Inc. (Woodlot) conducted field surveys of bird and 
bat migration activity at the Dutch Hill Wind Project in Cohocton, New York.  The surveys are part of the 
planning process by UPC Wind Management, LLC (UPC) for a proposed wind project, which will 
include the erection of up to 16 wind turbines to be located on open agricultural lands.  Surveys included 
nighttime surveys of birds and bats using radar and bat echolocation detectors.   
 
The results of the field surveys provide useful information about site-specific migration activity and 
patterns in the vicinity of the Dutch Hill project area.  These findings are especially relevant when 
considered along with recent radar and bat detector surveys conducted at other sites in the vicinity of the 
project.  The survey data collected is a valuable tool for the assessment of risk to birds and bats during 
migration through the area.  
 
Nocturnal Radar Survey  
 
The fall field survey targeted 20 nights of sampling from the end of August to early October 2006.  A 
total of 21 nights were sampled. Nightly passage rates varied from 88 ± 22 targets per kilometer per hour 
(t/km/hr) to 1,158 ± 182 t/km/hr, with the overall passage rate for the entire survey period at 535 ± 52 
t/km/hr.  Mean flight direction through the project area was 215º ± 87º (southwest), typical of fall 
migration in the Northeast.   
 
The mean flight height of targets was 358 m ± 10 m (1,176’ ± 33’) above the radar site.  The average 
nightly flight height ranged from 263 m ± 12 m (862’ ± 38’) to 494 m ± 31 m (1,621’ ± 102’).  The 
percent of targets observed flying below 125 m (410’), the approximate maximum height of the proposed 
turbines, also varied by night, from 1 percent to 27 percent.  The seasonal average percentage of targets 
flying below 125 m was 11 percent.  The results are within the range of migration rates reported from 
other radar migration studies in the Northeast.  The mean flight direction, qualitative analysis of the 
surrounding topography and landscape, and mean flight height of targets passing over the project area 
indicates that avian migration in this area involves a broad front type of movement over the landscape.  
Additionally, the flight height of targets indicates that the vast majority of bird migration in the area 
occurs well above the height of the proposed wind turbines. 
 
Acoustic Bat Survey  
 
The summer and fall field survey included documentation of fall bat activity through passive surveys with 
two acoustic detectors from August 12 through October 11, resulting in 90 detector-nights of recordings.  
The detectors were deployed at two heights in a meteorological measurement tower in the project area.  A 
total of 103 bat call sequences were recorded during the sampling period.  The mean detection rate for 
both detectors was 1.14 call sequences per detector-night.  The detection rate was generally lower than 
other recent fall studies in New York and the region.  Habitat, landscape, location, and survey effort 
probably account for the observed differences. 
 
Bat call sequences were identified to the lowest possible taxonomic level.  These were then grouped into 
four guilds based on similarity in call characteristics between some species and uncertainty in the ability 
of frequency division detectors to adequately provide information for this differentiation.  Of the total bat 
call sequences recorded, 39 percent were identified as of the big brown guild, 6 percent were myotids, 3 
percent were of the red bat/eastern pipistrelle guild, and 52 percent were identified as unknown.  This 
trend in species composition is generally similar to that of other studies in the region.    
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1.0 Introduction 

1.1 Project Context 

UPC Wind Management, LLC (UPC) has proposed the construction of the Dutch Hill Wind Project, 
located in Cohocton, New York.  The project layout would include up to 16 wind turbines, located along 
agricultural plateaus within the project area (Figure 1-1).  The proposed turbines would have a maximum 
height of 125 meters (m) (410’). 
 
The surveys for this project were conducted to provide data to help assess the potential impacts to birds 
and bats from this proposed project.  The scope of the surveys was based on standard methods that are 
developing within the wind power industry and consultation with the New York Department of 
Environmental Conservation (NYDEC). 

1.2 Project Area Description 

The Dutch Hill Wind Project, a 40 megawatt (MW) wind-powered generating facility, is located on 
leased land in the Town of Cohocton, Steuben County, New York.  Individual turbines would have a 
generating capacity of 2.5 MW.  Each turbine will include an 87-m (285’) diameter, 3-bladed rotor 
mounted on an 80-m (262’) tall steel tubular tower for an overall (i.e., maximum height to the top of blade 
tips) of 125 m (410’).  Additional meteorological towers (met towers) will also be installed, along with an 
operations and maintenance building, gravel access roads, buried gathering lines (electrical interconnect), 
and an overhead 115 kV transmission line.   
 
The project is located within 16 kilometers (km) (10 miles) of three other proposed wind power projects.  
These include the Cohocton Wind Power Project, located approximately 5 to 8 km (3 to 5 miles) to the 
east; WindFarm Prattsburgh, located approximately 8 to 13 km (5 to 8 miles) to the east; and the 
Prattsburgh-Italy Wind Power Project, also located approximately 8 to 13 km (5 to 8 miles) to the east.  
Because of the proximity of the Dutch Hill Wind Farm area to these projects and the similarity in the 
landscape of all four projects, pre-construction natural resource surveys in support of these other projects 
have been used to characterize potential effects of the Dutch Hill Wind Farm. 
 
The project area is located in the transition between the Central Appalachians and the Finger Lakes 
Highlands subzones of the Appalachian Plateau Ecozone of New York (Dickinson 1983 and Will et al. 
1982 as cited in Andrle and Caroll 1988).  This region of southwestern New York consists of long valleys 
and rolling ridges, roughly oriented in a north to south direction.  The Appalachian Plateau consists of 
highlands that are rather flat-topped with deeply dissected valleys.  Most of the plateau has cold, snowy 
winters and cool, wet summers.  Northern hardwoods are the predominant forest canopy trees, although 
south-facing slopes are often dominated by oaks and other hardwood species typically found in central 
Appalachians.  Pine and hemlock are also common species.  Agricultural land uses are a dominant 
characteristic of the landscape, and approximately only one-third of the ecozone is forested.  In general, 
forested habitats are found on steep sideslopes of highland plateau areas and within narrow stream 
valleys.  Open, agricultural habitats are most common in wide river valley bottoms and on the flat or 
rolling tops of plateau areas.  Elevations are generally higher in the Central Appalachians (average 
elevation of 457 m to 700 m; 1,500’ to 2,300’) than in the Finger Lakes Highlands (average elevation of 
305 to 518 m; 1,000’ to 1,700’).  
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The project area sits atop a plateau that runs northeast to southwest through Cohocton Township.  The 
general elevation in the project area ranges from 601 m to 655 m (1,969’ to 2,150’).  Narrow, steep-sided 
stream valleys dissect the plateau from all directions and are heavily forested with hemlock and a mixture 
of hardwoods.  The Cohocton River valley lies to the north and east of the project.  The Naples Creek 
valley lies to the northeast and drains into the nearby Canandaigua Lake.  Included in this latter area is the 
6,100-acre High Tor Wildlife Management Area, which includes a diversity of upland and wetland 
habitats at the southern end of Canandaigua Lake.  
 
Land use in the project area is agricultural, with open fields comprising more than two-thirds of the 
project area.  Forested habitats include oaks, northern hardwoods, pine, and hemlock.  Mature forest 
stands are common, as are areas of young, secondary growth, including hedgerows, wood borders, and 
old fields.  As mentioned above, the proposed turbines will be located primarily in active agricultural 
fields.  Specific uses of each field vary from year to year but primarily include hay, alfalfa, and row crop 
(primarily corn) production.  A few turbines, however, may be located adjacent to or within primarily 
second growth forest stands. 

1.3 Survey Overview 

Woodlot Alternatives, Inc. (Woodlot) conducted field investigations for bird and bat migration during the 
fall of 2006.  The overall goals of the investigations were to: 
 

• characterize nocturnal migration activity in the vicinity of the project area, including the 
magnitude of migration, flight direction, and flight altitude; and 

• document the presence of bats in the area, including the rate of occurrence and, when possible, 
species present during the summer and the fall migration period. 

 
The field surveys included a nocturnal radar study of bird and bat migration activity and an acoustic 
survey for bat echolocation calls.  Surveys were conducted from August 12 to October 11, 2006, although 
effort for the different aspects of the work varied within this time period.  A total of 21 nights of radar 
survey data were recorded and bat detectors were deployed over a 61-night period.   

2.0 Nocturnal Radar Survey 

2.1 Introduction 

The majority of North American landbirds migrate at night.  The strategy to migrate at night may be to 
take advantage of more stable atmospheric conditions for flapping flight (Kerlinger 1995).  Additionally, 
night migration may provide a more efficient medium to regulate body temperature during active, 
flapping flight and could reduce the potential for predation while in flight (Alerstam 1990, Kerlinger 
1995). 
 
Radar surveys were conducted at the Dutch Hill project site to characterize fall nocturnal migration 
patterns in the area.  The goal of the surveys was to document an index of the number of migrants, their 
flight direction, and their flight altitude. 
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2.2 Methods 

Field Methods 
 
Marine surveillance radar similar to that described by Cooper et al. (1991) was used during field data 
collection.  The radar has a peak power output of 12 kW and has the ability to track small animals, 
including birds, bats, and even insects, based on settings selected for the radar functions.  It cannot, 
however, readily distinguish between different types of animals being detected.  Consequently, all 
animals observed on the radar screen are referred to as targets.  The radar has an echo trail function that 
maintains past echoes of trails.  During all operations, the radar’s echo trail was set to 30 seconds. 
 
The radar was equipped with a 2-m (6.5’) waveguide antenna.  The antenna has a vertical beam height of 
20º (10º above and below horizontal) and the front end of the antenna was inclined approximately 5º to 
increase the proportion of the beam directed into the sky.   
 
The radar study was conducted from an agricultural field near the north end of the project area (Figure 2-
1).  The site was located at an elevation of approximately 600 m (1,968’) and provided a good view of the 
airspace above the site and over the valley north of the project area.  Objects on the ground detected by 
the radar cause returns on the radar screen (echoes) that appear as blotches called ground clutter.  Large 
amounts of ground clutter reduce the ability of the radar to track birds and bats flying over those areas.  
However, hilltops and tree lines near the radar were used to reduce ground clutter by ‘hiding’ clutter-
causing objects from the radar.  These nearby features also cause ground clutter but their proximity to the 
radar antenna generally limits the ground clutter to near the center of the radar screen.  These features 
could not be used to eliminate all ground clutter on the radar screen but the clutter that was on the screen 
(Figure 2-2) did not limit the effectiveness of the radar to document migration activity in the area. 
 
Radar surveys were conducted from sunset to sunrise.  Twenty-one nights of surveys were targeted for 
sampling between late-August and early-October, 2006.  Because the anti-rain function of the radar must 
be turned down to detect small songbirds and bats, surveys could not be conducted during periods of 
inclement weather.  Therefore, surveys were targeted largely for nights without constant rain.  Nights with 
weather forecasts including occasional showers were sampled, however, in order to characterize 
migration patterns during nights with suboptimal migration conditions. 
  
The radar was operated in two modes throughout the night.  In the first mode, surveillance, the antenna 
spins horizontally to survey the airspace around the radar and detects targets moving through the area.  By 
analyzing the echo trail, the flight direction of targets can be determined.  In the second mode of 
operation, vertical, the antenna is rotated 90º to vertically survey the airspace above the radar (Harmata et 
al. 1999).  In vertical mode, target echoes do not provide directional data but do provide information on 
the altitude of targets passing through the vertical, 20º radar beam.  Both modes of operation were used 
during each hour of sampling. 
 
The radar unit was oriented to the northwest so that while in vertical mode, the radar sampled down 
through a low valley at the northern edge of the Dutch Hill plateau.  Sampling through this valley allowed 
the radar to ‘see’ below horizontal and document targets flying below the elevation of the radar (see 
Figure 2-1) 
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Figure 2-2.  Ground clutter in the Dutch Hill project area  

 
The radar was operated at a range of 1.4 km (0.75 nautical miles).  At this range, the echoes of small birds 
can be easily detected, observed, and tracked.  At greater ranges, larger birds can be detected but the 
echoes of small birds are reduced in size and restricted to a smaller portion of the radar screen, reducing 
the ability to observe the movement pattern of individual targets.  
 
Data Collection 
 
The radar display was connected to video recording software of a computer.  Based on a random sequence 
for each night, approximately 25 minutes of video samples were recorded during each hour of operation.  
These included 15 one-minute horizontal samples and 10 one-minute vertical samples.  
 
During each hour, additional information was also recorded, including weather conditions and ceilometer 
observations.  Ceilometer observations involved directing a one-million candlepower spotlight vertically 
into the sky in a manner similar to that described by Gauthreaux (1969).  The ceilometer beam was 
observed by eye for 5 minutes to document and characterize low-flying (below 125 m [410’]) targets.  
The ceilometer was held in-hand so that any birds, bats, or insects passing through it could be tracked for 
several seconds, if needed.  Observations from each ceilometer observation period were recorded, 
including the number of birds, bats, and insects observed.  This information was used during data analysis 
to help characterize activity of insects, birds, and bats.   
 
Data Analysis 
 
Video samples were analyzed using a digital analysis software tool developed by Woodlot.  For 
horizontal samples, targets were identified as birds and bats rather than insects based on their speed.  The 
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speed of targets was corrected for wind speed and direction; targets traveling faster than approximately 6 
m (20’) per second were identified as bird or bat targets (Larkin 1991, Bruderer and Boldt 2001).  The 
software tool recorded the time, location, and flight vector for each target traveling fast enough to be a 
bird or bat.  The results for each sample were output to a spreadsheet.  For vertical samples, the software 
tool recorded the entry point of targets passing through the vertical radar beam, the time, and flight 
altitude above the radar location.  The results for each sample were output to a spreadsheet.  These 
datasets were then used to calculate passage rate (reported as targets per km of migratory front per hour), 
flight direction, and flight altitude of targets.   
 
Mean target flight directions (± 1 circular standard deviation) were summarized using software designed 
specifically to analyze directional data (Oriana2© Kovach Computing Services).  The statistics used for 
this are based on Batschelet (1965), which take into account the circular nature of the data.  Nightly wind 
direction was also summarized using similar methods and data collected from the nearest met tower to the 
radar. 
 
Flight altitude data were summarized using linear statistics.  Mean flight altitudes (± 1 standard error) 
were calculated by hour, night, and overall season.  The percent of targets flying below 125 m (410’), the 
approximate maximum height of the proposed wind turbines, was also calculated hourly, for each night, 
and for the entire survey period. 

2.3 Results 

Radar surveys were conducted during 21 nights between August 29 and October 2, 2006 (Appendix A 
Table 1).  The radar site provided good visibility of the surrounding airspace and targets were observed in 
most areas of the radar display unit.  At the radar location, local topography provided good views to the 
north; the southeastern view on the radar screen was slightly obstructed by clutter directly around the 
radar site and over the met tower ridge to the east.  In both horizontal and vertical modes, there was no 
clutter detected in the radar screen beyond the low northeastern tree line, allowing for an unobstructed 
view of targets traveling in the valley to the north of the project area, including targets flying below the 
elevation of the radar (confirmed with vertical samples).   
  
Passage Rates 
 
Nightly passage rates varied from 88 ± 22 targets per km per hour (t/km/hr) on September 30 to 1,158 ± 
182 t/km/hr on September 21 and the overall passage rate for the entire survey period was 535 ± 52 
t/km/hr (Figure 2-3; Appendix A Table 1).  On nights with highest observed passage rates, the wind was 
light to calm, generally from the southeast or southwest. 
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Figure 2-3.  Nightly passage rates (error bars = 1 SE)  

 
Individual hourly passage rates varied throughout the entire season from 21 to 2,129 t/km/hr (Appendix A 
Table 1).  Hourly passage rates varied throughout each night and for the season overall.  For the entire 
season, passage rates were highest during the forth hour after sunset (Figure 2-4).   
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Figure 2-4.  Hourly passage rates for entire season 
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Flight Direction 
 
Mean flight direction through the project area was 215º ± 87º (Figure 2-5).  There was considerable night-
to-night variation in mean direction, although most nights included flight directions generally to the south 
and southwest (Appendix A Table 2) 
 

 
 

Figure 2-5.  Mean flight direction for the entire season (the bracket along the margin 
of the histogram is the 95% confidence interval) 

 
Flight Altitude 
 
The mean flight height of all targets was 358 m ± 10 m (1,176’ ± 33’) above the radar site.  The average 
nightly flight height ranged from 263 m ± 12 m (862’ ± 38’) to 494 m ± 31 m (1,621’ ± 102’) (Figure 2-6, 
Appendix A Table 3).  The percent of targets observed flying below 125 m (410’) also varied by night, 
from 1 percent to 27 percent (Figure 2-7).  The seasonal average of targets flying below 125 m was 11 
percent.  There was generally very little variation in hourly flight heights throughout the night.  Migrants 
generally attained their flight altitudes by the second hour of the night and maintained that height.  The 
last hour of the night was typically associated with decreases in flight altitudes as migrants ended their 
nightly movements (Figure 2-8).   
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Figure 2-6.  Mean nightly flight height of targets 
 
 

Figure 2-7.  Percent of targets observed flying below a height of 125 m (410’)  
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Figure 2-8.  Hourly target flight height distribution 

 
 
Ceilometer and Moonwatching Observations 
 
Ceilometer data collected during the radar survey yielded a total of 133 five-minute observations.  The 
observations resulted in only two bird sightings and no bat sightings.  In general, migrant activity at low 
altitudes (up to 100 m [328’]) was uncommon. 

2.4 Discussion 

In general, migration activity and flight patterns at the Dutch Hill Wind Farm varied between, which is 
very typical of nighttime migration.  Nightly variation in the magnitude and flight characteristics of 
nocturnally-migrating songbirds is not uncommon and is often attributed to weather patterns, such as cold 
fronts and winds aloft (Hassler et al. 1963, Gauthreaux and Able 1970, Richardson 1972, Able 1973, 
Bingman et al. 1982, Gauthreaux 1991).   
 
Surveys using similar methods and equipment conducted within the last several years are rapidly 
becoming available.  These other studies provide an opportunity to compare the results from the Dutch 
Hill Wind Project with other areas of New York, the Northeast, and the central Appalachian states.  There 
are limitations in comparing data from previous years with data from 2006, as year-to-year variation in 
continental bird populations may effect how many birds migrate through an area.  Additionally, 
differences in site characteristics, particularly the landscape and vegetation surrounding a radar survey 
location, can play a large role in the ability of the radar to detect targets in all directions around it.  For 
example, the radar site at Dutch Hill allowed for the detection of targets flying below the elevation of the 
radar.  This is very uncommon among radar studies and, because the radar can see so low, data from this 
survey provides a more representative characterization of flight heights.  Despite these potential 
differences between radar surveys, the seasonal mean passage rates observed and the range in nightly 
passage rates at the proposed Dutch Hill Wind Project were within the range of other available studies 
(Table 2-1).  The results are in the high end of that range.  This is probably largely due to the exceptional 
view that the radar had of the surrounding airspace, including airspace below the elevation of the radar.
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Project Site Landscape Season and Year

Average 
Passage 

Rate 
(t/km/hr)

Range in 
Nightly 
Passage 
Rates

Average 
Flight 

Direction 

Average 
Flight 
Height 

(m)

Percent 
Targets Below 

Turbine 
Height

Citation

Franklin, WV Forested ridge Fall 2004 229 18-643 175 583 (125 m) 8% Woodlot 2004
Franklin, WV Forested ridge Spring 2005 457 34-240 53 492 (125 m) 11% Woodlot 2005a

Mt. Storm, WV Forested ridge Fall 2003 241 8-852 184 410 N/A Cooper et al. 2004a
Chautauqua, NY Great Lakes shore Spring 2003 395 15-1702 29 528 (125 m) 4% Cooper et al. 2004b
Chautauqua, NY Great Lakes shore Fall 2003 238 10-905 199 532 (125 m) 4 % Cooper et al. 2004c
Wethersfield, NY Agricultural plateau Fall 1998 168 N/A 179 N/A N/A Cooper and Mabee 1999

Sheldon, NY Great Lakes shore Spring 2005 112 6-558 25 371 (125 m) 21% Woodlot 2006a
Sheldon, NY Agricultural plateau Fall 2005 197 43-529 213 422 (120 m) 3% Woodlot 2006b

Dairy Hills, NY Great Lakes shore Spring 2005 117 n/a 14 397 (n/a) 15% Young 2006
Dairy Hills, NY Agricultural plateau Fall 2005 94 n/a 180 466 (n/a) 10% Young 2006
Dutch Hill, NY Agricultural plateau Fall 2006 535 88-1158 215 358 (125) 11% this report
Cohocton, NY Agricultural plateau Spring 2005 371 133-773 28 609 (125 m) 12% Woodlot 2006c

Prattsburgh, NY Agricultural plateau Fall 2004 193 12-474 188 516 (125 m) 3% Woodlot 2005b
Prattsburgh, NY Agricultural plateau Spring 2005 277 70-621 22 370 (125 m) 16% Woodlot 2005c
Prattsburgh, NY Agricultural plateau Fall 2004 200 18-863 177 365 (125 m) 9% Mabee et al. 2005a
Prattsburgh, NY Agricultural plateau Spring 2005 170 3-844 18 319 (125 m) 18% Mabee et al.  2005b
Jordanville, NY Agricultural plateau Spring 2005 409 26-1410 40 371 (125 m) 21% Woodlot 2005d
Jordanville, NY Agricultural plateau Fall 2005 380 26-1019 208 440 (125 m) 6% Woodlot 2005e

Fairfield, NY Agric. plateau/ADK foothills Spring 2005 509 80-1175 44 419 (125 m) 20% Woodlot 2005f
Fairfield, NY Agric. plateau/ADK foothills Fall 2005 691 116-1351 198 516 (125 m) 4% Woodlot 2005g

Harrisburg, NY Grt Lks plain/ADK foothills Fall 1998 122 N/A 181 N/A N/A Cooper and Mabee 1999
Churubusco, NY Grt Lks plain/ADK foothills Spring 2005 254 3-728 40 422 (120 m) 11% Woodlot 2005h
Churubusco, NY Grt Lks plain/ADK foothills Fall 2005 152 9-429 193 438 (120 m) 5% Woodlot 2005i

Clinton County, NY Grt Lks plain/ADK foothills Spring 2005 110 n/a 30 338 (n/a) 20% Mabee et al. 2006
Clinton County, NY Grt Lks plain/ADK foothills Fall 2005 197 n/a 162 333 (n/a) 12% Mabee et al. 2006

Deerfield, VT Forested ridge Fall 2004 178 7-1121 212 611 (100 m) 3% Woodlot 2005j
Deerfield, VT Forested ridge Spring 2005 404 74-973 69 523 (125 m) 4% Woodlot 2005k
Sheffield, VT Forested ridge Fall 2004 114 19-320 200 566 (125 m) 1% Woodlot 2005l
Sheffield, VT Forested ridge Spring 2005 208 11-439 40 522 (125 m) 6% Woodlot 2006d
Mars Hill, ME Forested ridge Fall 2005 512 60-1092 228 424 (120 m) 8% Woodlot 2005m
Mars Hill, ME Forested ridge Spring 2006 338 76-374 58 384 (120 m) 16% Woodlot 2006e

Table 2-1.  Summary of Available Radar Survey Results

 
 

Some research suggests that bird migration may be affected by landscape features, such as coastlines, 
large river valleys, and mountain ranges.  This has been documented for diurnally migrating birds, such as 
raptors, but is not as well established for nocturnally migrating birds (Sielman et al. 1981; Bingman et al. 
1982; Bruderer and Jenni 1990; Richardson 1998; Fortin et al. 1999; Williams et al. 2001; Diehl et al. 
2003; Woodlot, unpublished data).  Additionally, consultation with the NYDEC identified Dutch Hill as 
being of particular concern with respect to fall migrants passing from the Canandaiqua Lake and 
Cohocton River valleys, to the north of the project area, over the Dutch Hill project area at low altitudes 
within the height of the proposed turbines. 
 
Evidence suggesting topographic effects to night-migrating birds, however, have typically included areas 
of very varied topography, such as the most rugged areas of the northern Appalachians and the Alps.  The 
landscape around the Dutch Hill Wind Project consists of agricultural plateaus and valleys with elevation 
differentials ranging from 183 to 214 m (600’ to 700’).  This differential is considerably less than in those 
other areas where potential topographic effects on flight direction have been observed.  Consequently, it 
is unlikely that the topography in the vicinity of the project area affects the movements of night migrants.   
 
The emerging body of studies characterizing nighttime bird movements shows a relatively consistent 
trend in regards to the altitude at which night migrants fly (Table 2-1).  In general, nighttime migration 
typically occurs several hundred meters or more above the ground.  The range in mean flight heights is 
approximately 300 m (1,000’) to 600 m (2,000’) above the ground.  The percentage of targets 
documented at heights below that of typical modern wind turbines is variable, but is usually 10 to 20 
percent.  The mean flight height of 358 m (1,176’) documented at Dutch Hill  is generally similar other 
studies in the region.  In fact, the fall 2006 documented flight height is only 7 m (23’) less than one study 
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conducted in the area in the fall of 2004 and 160 m (525’) less than another nearby study during that same 
year. 
 
The mean flight altitude of targets documented during this study likely further supports the presumption 
that topographic features are not affecting migration patterns, particularly flight direction.  The mean 
flight altitude being high above the radar, which was located near the top of a plateau, indicates that most 
birds are flying so high that their flight is unimpeded by topographic features, such as the hilltops of the 
project area.  This also indicates that fall migrants that are approaching the project area from the north are 
already at altitudes well above the fields in which the proposed turbines are to be placed. 

2.5 Conclusions 

Radar surveys during the fall 2006 migration period have provided important information on nocturnal 
bird migration patterns in the vicinity of the Dutch Hill project area.  The results of the surveys indicate 
that bird migration patterns are generally similar to patterns observed at other sites in the region, 
including those studies conducted in close proximity to the project.   
 
Migration activity varied throughout the season, which is probably largely attributable to weather 
patterns.  The mean passage rate is within the range in passage rates observed at similar studies.  The 
combination of the flight height and flight direction data indicates that that the majority of the migrants 
fly at altitudes well above the ridges and hilltops of the project area and are unimpeded by topography.  
The flight height data also suggests that the majority of migration during the fall survey period took place 
well above the height of the proposed turbines.  The percent of targets flying below turbine height was 
well within the range observed at other sites, despite the very good view that the radar down into the 
nearby Cohocton River valley to the northeast. 

3.0 Acoustic Bat Survey 

3.1 Introduction 

Nine species of bats occur in New York, based upon their normal geographical range.  These are the little 
brown bat (Myotis lucifugus), northern long-eared bat, (M. septentrionalis), Indiana bat (M. sodalis), 
eastern small-footed bat (M. leibii), silver-haired bat (Lasionycteris noctivagans), eastern pipistrelle 
(Pipistrellus subflavus), big brown bat (Eptesicus fuscus), eastern red bat (Lasiurus borealis), and hoary 
bat (L. cinereus) (Whitaker and Hamilton 1998).  Of these, the Indiana bat is listed as federally 
endangered, and the small-footed bat is a state-listed species of special concern.  According to the 
NYDEC, ten Indiana bat hibernacula are present in New York, located in Albany (1), Essex (2), Jefferson 
(1), Onondaga (1), Ulster (4), and Warren (1) counties.  Essex, Warren, Albany, and Ulster counties are 
located in a north-south band along the Hudson River, whereas Jefferson and Onondaga counties are 
located more than 161 km (100 miles) northeast of Dutch Hill, near the center of the state.  The proposed 
Dutch Hill Wind Project is located in Steuben County, which does not border any counties containing 
known hibernacula and is located south and west of the known New York ranges of the Indiana bat.  No 
Indiana bat hibernacula from nearby portions of Pennsylvania are known to occur. 
 
To document bat activity in the proposed Dutch Hill Wind Project area, Woodlot conducted acoustic 
monitoring surveys during the late summer and fall of 2006.  Anabat II detectors were used for the 
duration of the survey.  The survey was designed to document bat passages near the rotor zone of the 
proposed turbines, at an intermediate height, and near the ground.  
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3.2 Methods 

Field Surveys 
 
Anabat detectors are frequency division detectors, dividing the frequency of ultrasonic calls made by bats 
so that they are audible to humans.  A factor of 16 was used in this study.  Frequency division detectors 
were selected based upon their widespread use for this type of survey, their ability to be deployed for long 
periods of time, and their ability to detect a broad frequency range, which allows detection of all species 
of bats that could occur in New York.  Data from the Anabat detectors were logged onto compact flash 
media using a CF ZCAIM (Titley Electronics Pty Ltd.) and downloaded to a computer for analysis.   

 
Two detectors were deployed in the met tower located in an agricultural field in a west-central location in 
the project area (elevation of 601 m (1969’)) (Figure 3-1).  The surveys were passive, as the detectors 
were placed at the site and left there for the duration of the study.  The detectors were placed at heights of 
approximately 15 m (49’) and 30 m (98’) above the ground.  Detectors were deployed on August 12 and 
retrieved on October 11, 2006.  Detectors were programmed to record nightly from 7:00 pm to 7:00 am. 

 
Data Analysis 
 
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.  The filter simply removes files created by noises other than bat calls 
based on the characteristics of the call file and the established characteristics of northeastern bat calls.  
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. 
 
Following the initial screening, each file was visually inspected to ensure that files created by static or 
some other form of interference that was still within the frequency range of northeastern bats were not 
included in the data set.  Call sequences were identified based on visual comparison of call sequences 
with reference libraries, including known calls recorded by Woodlot during mist netting surveys in 2006 
in New York and Pennsylvania and reference calls from 2002 to 2005 provided by nationally-recognized 
bat experts Lynn Robbins and Chris Corben, who is also the developer of the Anabat software.  Bat calls 
typically include a series of pulses characteristic of normal flight or prey location and capture periods 
(feeding ‘buzzes’) and visually look very different than static, which typically forms a solid line at either 
a constant frequency or with great frequency variation.  Using these characteristics, bat call files are easily 
distinguished from non-bat files. 
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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 included at least seven pulses if it was  
suspected to be a myotid or at least five pulses if non-myotid (all pulses less than 35 to 40 Khz).  Call 
sequences were classified to species whenever possible, using the reference calls described above.  
However, due to 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); 

• 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/pipistrelle (RBEP) – Eastern red bats and eastern pipistrelles.  Like many of the other 
northeastern bats, 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; and 

• 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.  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 sequences were identified and placed into the 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-
represents the actual number of animals that produced the recorded calls. 
 
Ceilometer and Radar Data 
 
Nocturnal radar surveys and hourly ceilometer surveys were also conducted concurrently with the 
acoustic bat monitoring on 21 nights of the sampling period.  While conclusive differentiation between 
bats and birds is not possible using radar, work conducted by Woodlot using radar and thermal imaging 
cameras indicates that nocturnal targets that move erratically or in curving paths are typically bats while 
those with straight flight paths are birds.  Additionally, while bats can create radar flight paths more 
similar to birds (i.e., straight flight path), no birds were observed creating the erratic radar flight paths 
observed to be created by some bats (Woodlot, unpublished observations).   
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Targets with erratic flight paths, similar to those previously observed to be created by bats, were noted 
during the analysis of the radar video data.  Nightly tallies of these targets were then made1.  Additionally, 
the ceilometer observations made during the radar survey were an opportunity to document birds and bats 
flying at low altitude over the radar site.  Any bats observed during the ceilometer surveys were recorded. 
 
Weather Data 
 
Wind speed and temperature data recorded at 10-minute intervals were obtained from the on-site met 
tower between August 12 and October 11.  The mean, maximum, and minimum wind speeds and 
temperatures between 7:00 pm and 7:00 am were calculated for each night.  

3.3 Results 

Detectors were deployed on August 12 and retrieved on October 12, 2006, for a total survey period of 61 
nights.  Occasional periods occurred when the detectors powered down or were damaged from inclement 
weather conditions.  During the 61 night sampling period, the met tower high detector (30 m) recorded 47 
nights of data and the low detector (15 m) recorded 43 nights.  Combined, 90 detector-nights of bat 
echolocation data were recorded during the fall deployment period. 
 
A total of 103 bat call sequences were recorded during the sampling period (Table 3-1).  The number of 
call sequences recorded per night by each detector ranged from 0 to 9 (by the high detector) to 0 to 6 (by 
the low detector).  The mean detection rate for both detectors was 1.14 calls/detector night.  Detection 
rates at each of the three detectors ranged from 1.21 calls/detector-night by the high detector to 1.07 
calls/detector-night by the low detector.   
 

Table 3-1.  Summary of bat detector field survey effort and results 

Location Dates # 
Nights 

# 
Detector-
Nights* 

# 
Recorded 
sequences 

Detection 
Rate ** 

Maximum 
# calls 

recorded 
*** 

High in met tower August 12 to 
October 11 61 47 57 1.21 9 

Low in met tower August 12 to 
October 11 61 43 46 1.07 6 

Overall Results August 12 to 
October 11 61 90 103 1.14 -- 

* 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 B provides a series of tables with more specific information on the nightly timing, number, and 
species composition of recorded bat call sequences.  Specifically, Appendix B Tables 1 through 2 provide 
information on the number of call sequences, by guild and suspected species, recorded at each detector 
each night and the weather conditions for that night.  Appendix B Table 3 provides the actual data file 
information for each of the detectors.  Included is the Analook file name for all 103 recorded call 

                                                      
1 While these targets were noted and tallied as potential bat targets they were included in the radar analysis data set 
for the calculation of passage rate, flight direction, and flight height. 
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sequences, the night during which the call sequence was recorded, the timing of the recording, and the 
suspected identity of the species recorded.   
 
The numbers of calls per night detected by both detectors combined were generally low, ranging from 0 to 
15 total calls.  Nights with peak activity occurred on September 7 and September 28, with 15 and 9 total 
calls, respectively.   
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Figure 3-2.  Total nightly bat call sequence detections 

 
The majority of the recorded call sequences (52%) were labeled as unknown due to very short call 
sequences (less than five to 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 3-2).  Of the 
calls that were identified to species or guild, those of the big brown guild were the most common (39% of 
all call sequences), followed by the species within the myotis guild (6% of all call sequences).  Only 3% 
of the total call sequences were identified as either red bat or eastern pipistrelle. 
 

Table 3-2.  Summary of the composition of recorded bat call sequences 
Guild 

Detector Big brown guild Red bat/ 
E. pipistrelle Myotis Unknown Total 

High 21 1 4 31 57 

Low 19 2 2 23 46 

Total 40 3 6 54 103 
 

Within each guild, some individual call sequences were identified to species (Appendix B Tables 1 and 
2).  Call sequences within the guild of unknown bat calls were identified as such primarily due to too few 
pulses being included within the recorded call sequence.  More than half of these, however, had pulses 
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that were steep and above 35 to 40 kHz.  Most of these calls were probably those of the myotids.  
However, the upper portions of feeding buzzes for several of the larger species extend above this 
frequency, which precludes making definitive identification of these sequences. 
 
Of the 40 sequences in the big brown bat guild, approximately 40 percent appeared to be distinctly that of 
the silver-haired bat, 13 percent that of the hoary bat, and 8 percent that of the big brown bat.  The 
remaining sequences were determined to be either that of the big brown bat or silver-haired bat, but not of 
the hoary bat.  Of the 6 call sequences in the myotid group, all were identified simply to the genus Myotis 
and not to any species.  No calls were identified as Indiana bat, although these calls can be very difficult 
to distinguish from those of other myotids.  Finally, within the red bat/eastern pipistrelle guild, the 3 total 
calls were identified as mostly likely to be of red bats. 
 
Ceilometer and Radar Surveys 
 
There were no bats observed during the course of 133 five-minute ceilometer observation periods 
conducted during radar field surveys.  During analysis of the radar survey video data, 1% of target trails 
were identified as potential bats.  These observations were generally distributed throughout the sampling 
period.  No correlation between the total number of recorded bat call sequences and ceilometer, radar 
target, or radar passage rates were observed.   
 
Weather Data 
 
Mean nightly wind speeds at the Dutch Hill Wind Project area from August 12 to October 11 varied 
between 1.9 and 9.7 m per second (m/s), with an overall mean of 5.2 m/s (Figure 3-3).  Mean nightly 
temperatures varied between 3.2 ºC and 19.0 ºC, with an overall mean of 13.0 ºC (Figure 3-4).  While no 
significant relationships between call sequence detections and weather data occurred, the nights with the 
most detections generally occurred on those nights with the calmest winds.  Increased bat activity also 
occasionally occurred on nights when temperatures remained warm through the night.    
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Figure 3-3.  Nightly mean wind speed (m/s) and bat call detections (blue line) 
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Figure 3-4.  Nightly mean temperature (Celsius) and bat call detections (blue line) 

(nightly maximum and minimum temperatures not available) 
 

3.4 Discussion 

Bat echolocation surveys in 2006 at the proposed Dutch Hill Wind Project provide some insight into 
activity patterns, possible species composition, and timing of movements of bats in the project area.  The 
period of greatest activity detected in the project area occurred within mid-to-late September.  However, 
there were nights in August and September when the detectors powered down during which additional 
activity could have occurred.  The overall mean detection rate at the proposed Dutch Hill Wind Project 
during the fall 2006 survey period was 1.14 calls/detector-night.  This rate is similar to other regional fall 
bat detector surveys conducted recently (Table 3-3). 
 
As well, the detection rates and species composition documented at Dutch Hill during the fall 2006 
survey were generally similar to those documented at nearby proposed wind projects in 2004 and 2005 
(Table 3-4).  Those other surveys, which were conducted in Cohocton and Prattsburgh, documented 
detection rates ranging from 0.28 to 2.2 recorded call sequences per detector-night.  Results from Dutch 
Hill in 2006 were within the range of those survey results.  Considering the similarity in location, 
predominant habitats, and land uses between the Dutch Hill project area and those other sites, this is not 
particularly surprising.  Based on this, it is also likely that some of the patterns in bat use observed at 
those sites (such as greater documented activity along forest edges and wooded roads) would be 
applicable to the Dutch Hill project.  Design of the wind farm should take into account these patterns in 
habitat use and avoid such areas, to the extent practicable. 
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Table 3-3.  Summary of other available bat detector survey results 

Location Landscape Season 
Calls per 

detector night Reference  
Cohocton, NY Agric. plateau Fall 2004 2 Woodlot 2006c 
Franklin, WV Forested ridge Fall 2004 9.24 Woodlot 2004 

Prattsburgh, NY Agric. plateau Fall 2004 2.22 Woodlot 2005b 
Sheffield, VT Forested ridge Fall 2004 1.76 Woodlot 2005l 

Churubusco, NY Agric. plateau / ADK foothills Fall 2005 5.56 Woodlot 2005i 
Cohocton, NY Agric. plateau Fall 2005 1.57 Woodlot 2006c 
Fairfield, NY Agric. plateau / ADK foothills Fall 2005 1.7 Woodlot 2005g 

Jordanville, NY Agric. plateau / ADK foothills Fall 2005 4.79 Woodlot 2005e 
Mars Hill, ME Forested ridge / Agric. plateau  Fall 2005 0.83 Woodlot 2005m 
Redington, ME Forested ridge Fall 2005 4.2 Woodlot 2005n 
Sheffield, VT Forested ridge Fall 2005 1.18 Woodlot 2006f 
Sheldon, NY Agric. plateau Fall 2005 34.92 Woodlot 2006g 

Dutch Hill, NY Agricultural plateau Fall 2006 1.14 this report 
 

 
Table 3-4.  Summary of bat detector surveys conducted in Cohocton and Prattsburgh, New York 

Project Season Survey 
Type Dates # Nights 

# 
Detector-

nights 

# 
Recorded 
bat passes 

Detection 
Rate* 

Maximum 
detection 

rate 
recorded**

Dutch Hill Fall 2006 Passive Aug 12-Oct 
11 61 90 103 1.14 9 

Fall 2004 Active Aug 18 1 1 268 n/a n/a 
Fall 2004 Passive Oct 9-10 2 2 4 2.00 4 

Spring 2005 Passive May 2-30 29 29 21 0.72 4 
Cohocton 

Fall 2005 Passive Aug 3-Oct 15 74 122 191 1.57 10 

Fall 2004 Active Aug 16-19,   
Oct 25-27 6 9 218 n/a n/a 

Fall 2004 Passive 
Aug 31-Nov 

3 23 23 51 2.2 9 
Prattsburgh 

Spring 2005 Passive 
Apr 24-May 

30 45 57 16 0.28 2 
 * Number of bat passes recorded per detector-night 
 ** The maximum number of bat passes recorded from any single detector for a 12-hour sampling period 

 
 
During the fall surveys, the number of calls detected by the high met detector (30 m) was slightly higher 
(55% of the total number of calls) than the number of calls detected by the low detector (15 m) (45%).  Of 
those calls that were identifiable to species or guild, calls of the big brown guild were the most abundant, 
followed by those of the myotid guild.  This pattern in guild abundance is generally consistent with most 
of the studies listed in Table 3-3.  Fall 2006 surveys resulted in 103 bat calls, of which 40 were from the 
big brown bat guild, 6 were of myotids, 3 were eastern red bat, and the remaining 54 calls were classified 
as unknown.   
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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.  
Appendix B Table 3 provides 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 
needed. 

3.5 Conclusions 

Detector surveys during the fall migration period have provided information on bat activity in the vicinity 
of the proposed Dutch Hill Wind Project.  The surveys documented the species that would be expected in 
the area based on the species’ range and abundance as well as the habitat types characteristic of the 
project area.  The overall low passage rate of all of the detection data represents the bat activity during the 
fall migration period.  Nightly detection rates were generally low with peak activity nights occurring in 
September. 
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Appendix A Table 1.  Summary of passage rates by hour, night, and for entire season. 
Passage Rate (targets/km/hr) by hour after sunset Entire Night Night of 

1 2 3 4 5 6 7 8 9 10 11 12 Mean Stdev SE 
29-Aug -- 486 611 638 788 -- -- 418 171 244 168   440 232 82 
30-Aug -- -- 514 573 546 425 386 263 263 257 403 133 376 145 46 
31-Aug 245 469 439 507 463 420 -- -- -- -- -- -- 424 92 38 
4-Sep 471 326 402 407 407 292 273 243 -- -- 136 -- 329 104 35 
8-Sep -- 600 613 411 429 -- -- -- --   -- -- 513 108 54 
11-Sep -- -- -- -- -- 657 482 514 525 455 -- -- 527 78 35 
14-Sep -- -- -- -- -- 39 81 129 603 321 157 21 193 206 78 
15-Sep 686 529 321 439 421 954 629 279 343 600 546 21 481 235 68 
16-Sep 718 957 996 891 793 714 654 509 595 343 511 -- 698 203 61 
17-Sep -- -- -- 814 707 536 607 618 504 575 536 -- 612 103 37 
18-Sep 426 796 566 536 536 466 407 -- -- -- -- -- 533 130 49 
21-Sep 466 1234 1607 2129 1843 1643 1354 1343 1157 579 375 161 1158 629 182
22-Sep 284 214 236 161 171 171 161 190 -- 193 150 161 190 40 12 
23-Sep 314 543 557 536 793 630 643 541 514 657 550 379 555 125 36 
24-Sep 171 300 314 316 364 607 1014 986 959 686 718 439 573 298 86 
25-Sep 600 934 680 693 -- 868 1329 996 1007 850 696 150 800 297 90 
28-Sep -- 671 1089 1179 589 0 707 886 1209 1119 780 179 764 398 120
29-Sep 375 1093 1082 1243 1150 857 868 820 579 400 133 164 730 390 113
30-Sep -- 107 139 162 157 -- 0 132 21 0 77 -- 88 66 22 
1-Oct 154 -- 750 971 1041 793 810 986 871 921 536 155 726 314 95 
2-Oct 621 407 514 757 621 536 521 568 486 402 418 350 517 115 33 
Entire Season 426 604 635 703 657 589 607 579 613 506 405 193 535 240 52 

-- indicates no data for that hour 
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Appendix A Table 2.  Mean Nightly Flight Direction 

Night of Mean Flight 
Direction 

Circular 
Stdev 

29-Aug 204.766° 64.305° 
30-Aug 213.175° 44.405° 
31-Aug 225.642° 34.509° 
4-Sep 194.371° 66.513° 
8-Sep 123.826° 94.468° 
11-Sep 303.917° 40.299° 
14-Sep 185.516° 37.738° 
15-Sep 218.263° 50.713° 
16-Sep 228.444° 69.389° 
17-Sep 59.23° 71.1° 
18-Sep 348.642° 29.208° 
21-Sep 214.611° 35.136° 
22-Sep 350.898° 36.556° 
23-Sep 23.455° 36.818° 
24-Sep 195.923° 55.177° 
25-Sep 151.161° 73.467° 
28-Sep 207.455° 63.522° 
29-Sep 207.015° 50.575° 
30-Sep 342.252° 43.623° 
1-Oct 198.303° 36.368° 
2-Oct 29.246° 73.719° 
Entire Season 215° 87° 
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Appendix A Table 3.  Summary of mean flight heights by hour, night, and for entire season. 
Mean Flight Height (m) by hour after sunset Entire Night 

Night of 
1 2 3 4 5 6 7 8 9 10 11 12 Mean STDV SE 

% of targets 
below 125 

meters 
29-Aug -- 486 434 400 390 378 478 -- -- -- -- -- 428 46 19 10% 
30-Aug -- -- -- 349 342 314 346 317 368 409 339 -- 348 30 11 10% 
31-Aug 209 318 318 290 274 267 -- -- -- -- -- -- 280 41 17 17% 
4-Sep -- 326 315 345 398 415 394 436 441 417 299 -- 379 53 17 11% 
8-Sep -- 291 286 279 260 239 -- -- -- -- -- -- 271 21 10 27% 

11-Sep -- -- -- -- -- 223 235 264 275 281 298 -- 263 29 12 21% 
14-Sep -- -- -- -- -- 579 632 476 466 437 471 398 494 82 31 1% 
15-Sep 250 401 486 555 499 447 418 419 468 446 578 420 449 84 24 4% 
16-Sep 373 663 614 577 497 446 490 480 503 431 406 294 481 103 30 5% 
17-Sep 331 397 -- 348 335 280 293 308 333 311 305 245 317 39 12 10% 
18-Sep 266 308 321 351 347 351 359 -- -- -- -- -- 329 33 13 7% 
21-Sep 513 387 355 333 312 327 359 328 348 360 321 275 351 58 17 13% 
22-Sep 296 340 400 441 413 387 372 353 373 349 444 -- 379 44 13 3% 
23-Sep 367 369 356 344 345 345 -- -- -- -- -- -- 354 11 5 6% 
24-Sep 239 331 322 257 334 324 257 271 310 364 419 346 315 51 15 13% 
25-Sep 283 355 344 377 339 390 401 382 302 403 428 281 357 49 14 9% 
28-Sep -- -- 411 328 -- -- -- 266 233 313 323 316 313 52 19 20% 
29-Sep 404 493 586 531 535 558 498 487 479 457 432 216 473 96 28 10% 
30-Sep -- 322 305 283 285 -- -- 324 -- -- -- 272 298 22 9 8% 
1-Oct 330 334 -- 382 354 416 394 349 367 308 345 302 353 35 11 10% 
2-Oct 194 366 330 296 256 288 279 282 314 325 332 278 295 47 13 14% 

Entire Season 312 382 386 372 362 367 388 359 372 374 383 304 358 24 10 11% 
-- indicates no data for that hour 
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(m/s) (degrees from 
true north) (C)

12-Aug 0 n/o 3.6 281.8 13.6
13-Aug 0 n/o 4.2 254.8 16.1
14-Aug 0 n/o 5.6 270.8 18.1
15-Aug 0 n/o 3.7 283.1 15.4
16-Aug 0 n/o 3.2 137.6 16.5
17-Aug 0 n/o 6.2 172.2 19.6
18-Aug 0 n/o 5.7 203.0 20.2
19-Aug 0 n/o 6.4 248.0 19.0
20-Aug 0 n/o 5.5 309.5 14.6
21-Aug 0 n/o 5.1 270.8 15.5
22-Aug 0 n/o 4.0 291.7 16.1
23-Aug 1 0 2.5 149.5 16.2
24-Aug 1 0 4.0 126.7 15.4
25-Aug 1 0 4.1 60.5 15.8
26-Aug 1 0 9.7 167.8 18.1
27-Aug 1 1 1 2 3.7 236.0 18.9
28-Aug 1 0 5.8 45.8 15.4
29-Aug 1 0 3.2 77.1 15.1
30-Aug 1 1 2 3 7.5 325.2 7.6
31-Aug 1 0 5.0 50.7 10.1
1-Sep 1 1 1 2 5.2 83.1 12.9
2-Sep 1 0 5.7 79.8 13.7
3-Sep 1 2 2 5.0 102.5 11.3
4-Sep 1 1 4 5 6.3 264.2 12.3
5-Sep 1 2 2 2.1 271.8 13.5
6-Sep 1 1 1 2 3.1 270.4 14.0
7-Sep 1 4 1 4 9 1.9 240.9 13.8
8-Sep 1 1 1 2 4.6 249.3 15.7
9-Sep 0 n/o 6.5 235.5 17.1

10-Sep 0 n/o 3.7 40.5 10.6
11-Sep 0 n/o 3.7 74.3 8.3
12-Sep 1 0 5.7 147.6 11.8
13-Sep 1 0 9.2 170.5 11.2
14-Sep 1 1 1 2 7.1 175.2 13.1
15-Sep 1 2 2 2.5 230.9 14.6
16-Sep 1 1 1 2 2.8 28.4 14.5
17-Sep 1 0 4.1 200.2 15.0
18-Sep 1 1 1 6.7 217.6 16.5
19-Sep 1 0 7.5 211.2 18.0
20-Sep 1 2 1 3 5.1 262.5 10.4
21-Sep 1 1 3 4 4.3 268.7 6.1
22-Sep 1 2 2 4.4 209.9 8.5
23-Sep 1 0 8.1 175.2 13.1
24-Sep 1 1 1 2 8.2 211.2 18.3
25-Sep 1 0 5.8 243.4 6.9
26-Sep 1 1 1 6.8 288.3 10.3
27-Sep 1 0 6.3 259.1 10.3
28-Sep 1 1 3 4 6.0 193.1 10.4
29-Sep 1 0 8.3 174.0 13.0
30-Sep 1 0 5.9 304.4 6.5
1-Oct 1 1 1 5.2 218.2 5.3
2-Oct 1 0 7.9 184.4 9.2
3-Oct 1 1 1 4.7 281.4 7.7
4-Oct 1 1 1 6.8 224.8 13.9
5-Oct 1 0 5.0 229.0 12.7
6-Oct 1 0 5.6 244.4 7.0
7-Oct 1 0 4.2 36.8 3.2
8-Oct 1 1 1 4.9 75.1 5.6
9-Oct 1 0 5.3 190.9 10.2

10-Oct 1 1 1 5.2 261.1 15.3
11-Oct 1 0 3.6 304.9 12.0

1 2 9 9 0 1 0 4 0 0 31
31

UNKN Total

Night of

By Species

By Guild

D
et

ec
to

r 
ni

gh
ts

BIG BROWN GUILD RBEP MYSP
n/o - indicates that detector was not operating on that night

Appendix B Table 1.  Summary of species and weather during each survey night at the high detector (30 m) – Fall 2006

Total

21 1 4 57

BIG BROWN GUILD RBEP MYSP
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12-Aug 0 n/o 3.6 281.8 13.6
13-Aug 0 n/o 4.2 254.8 16.1
14-Aug 0 n/o 5.6 270.8 18.1
15-Aug 0 n/o 3.7 283.1 15.4
16-Aug 0 n/o 3.2 137.6 16.5
17-Aug 0 n/o 6.2 172.2 19.6
18-Aug 0 n/o 5.7 203.0 20.2
19-Aug 0 n/o 6.4 248.0 19.0
20-Aug 0 n/o 5.5 309.5 14.6
21-Aug 0 n/o 5.1 270.8 15.5
22-Aug 0 n/o 4.0 291.7 16.1
23-Aug 1 0 2.5 149.5 16.2
24-Aug 1 0 4.0 126.7 15.4
25-Aug 1 0 4.1 60.5 15.8
26-Aug 1 0 9.7 167.8 18.1
27-Aug 1 0 3.7 236.0 18.9
28-Aug 1 0 5.8 45.8 15.4
29-Aug 1 0 3.2 77.1 15.1
30-Aug 1 0 7.5 325.2 7.6
31-Aug 0 n/o 5.0 50.7 10.1
1-Sep 1 1 1 5.2 83.1 12.9
2-Sep 1 0 5.7 79.8 13.7
3-Sep 1 0 5.0 102.5 11.3
4-Sep 1 1 1 2 6.3 264.2 12.3
5-Sep 1 1 1 1 1 4 2.1 271.8 13.5
6-Sep 1 1 2 3 3.1 270.4 14.0
7-Sep 1 1 3 1 1 6 1.9 240.9 13.8
8-Sep 1 1 1 4.6 249.3 15.7
9-Sep 0 n/o 6.5 235.5 17.1

10-Sep 0 n/o 3.7 40.5 10.6
11-Sep 0 n/o 3.7 74.3 8.3
12-Sep 1 0 5.7 147.6 11.8
13-Sep 1 0 9.2 170.5 11.2
14-Sep 1 0 7.1 175.2 13.1
15-Sep 1 1 1 2 2.5 230.9 14.6
16-Sep 1 2 1 3 2.8 28.4 14.5
17-Sep 0 0 4.1 200.2 15.0
18-Sep 0 0 6.7 217.6 16.5
19-Sep 0 0 7.5 211.2 18.0
20-Sep 1 1 1 5.1 262.5 10.4
21-Sep 1 1 1 4.3 268.7 6.1
22-Sep 1 1 1 2 4.4 209.9 8.5
23-Sep 1 0 8.1 175.2 13.1
24-Sep 1 2 2 8.2 211.2 18.3
25-Sep 1 0 5.8 243.4 6.9
26-Sep 1 1 1 6.8 288.3 10.3
27-Sep 1 0 6.3 259.1 10.3
28-Sep 1 1 1 3 5 6.0 193.1 10.4
29-Sep 1 1 1 8.3 174.0 13.0
30-Sep 1 0 5.9 304.4 6.5
1-Oct 1 1 1 5.2 218.2 5.3
2-Oct 1 1 1 7.9 184.4 9.2
3-Oct 1 2 2 4.7 281.4 7.7
4-Oct 1 1 1 6.8 224.8 13.9
5-Oct 1 1 1 5.0 229.0 12.7
6-Oct 1 1 1 5.6 244.4 7.0
7-Oct 1 0 4.2 36.8 3.2
8-Oct 1 2 2 4.9 75.1 5.6
9-Oct 1 0 5.3 190.9 10.2

10-Oct 1 1 1 2 5.2 261.1 15.3
11-Oct 1 0 3.6 304.9 12.0

2 3 7 7 0 2 0 2 0 0 23
23

UNKN Total

Night of
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By Species

By Guild

Appendix B Table 2.  Summary of species and weather during each survey night at the low detector (15 m) – Fall 2006

Total

19 2 2 46

BIG BROWN GUILD RBEP MYSP

BIG BROWN GUILD RBEP MYSP
n/o - indicates that detector was not operating on that night  
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Appendix B Table 3.  Call sequence file data – Dutch Hill Fall 2006 

Filename Date 
(night of) Time Species Detector Guild Location 

Survey Type 
(handheld, passive 
in met tower, etc) 

G8272305.01# 8/27/06 23:05 UNKN High Unknown bat species Met tower Passive 
G8272305.01# 8/27/06 23:05 LE High Big Brown Guild Met tower Passive 
G8302047.06# 8/30/06 20:47 LE High Big Brown Guild Met tower Passive 
G8302047.06# 8/30/06 20:47 EPFU High Big Brown Guild Met tower Passive 
G8302102.43# 8/30/06 21:02 LE High Big Brown Guild Met tower Passive 
G9012311.14# 9/1/06 23:11 UNKN LOW Unknown bat species Met tower Passive 
G9020249.06# 9/1/06 2:49 UNKN High Unknown bat species Met tower Passive 
G9020249.06# 9/1/06 2:49 LACI High Big Brown Guild Met tower Passive 
G9032010.46# 9/3/06 20:10 UNKN High Unknown bat species Met tower Passive 
G9032243.18# 9/3/06 22:43 UNKN High Unknown bat species Met tower Passive 
G9042102.09# 9/4/06 21:02 UNKN High Unknown bat species Met tower Passive 
G9042305.33# 9/4/06 23:05 MYSP LOW Myotis spp Met tower Passive 
G9050124.27# 9/4/06 1:24 UNKN High Unknown bat species Met tower Passive 
G9050124.27# 9/4/06 1:24 LANO High Big Brown Guild Met tower Passive 
G9050131.28# 9/4/06 1:31 UNKN High Unknown bat species Met tower Passive 
G9050151.40# 9/4/06 1:51 UNKN High Unknown bat species Met tower Passive 
G9050403.26# 9/4/06 4:03 LE LOW Big Brown Guild Met tower Passive 
G9051953.26# 9/5/06 19:53 LANO LOW Big Brown Guild Met tower Passive 
G9052230.33# 9/5/06 22:30 UNKN High Unknown bat species Met tower Passive 
G9060302.10# 9/5/06 3:02 UNKN LOW Unknown bat species Met tower Passive 
G9060403.26# 9/5/06 4:03 LE LOW Big Brown Guild Met tower Passive 
G9060403.37# 9/5/06 4:03 EPFU LOW Big Brown Guild Met tower Passive 
G9060537.51# 9/5/06 5:37 UNKN High Unknown bat species Met tower Passive 
G9062123.43# 9/6/06 21:23 UNKN LOW Unknown bat species Met tower Passive 
G9062124.01# 9/6/06 21:24 UNKN High Unknown bat species Met tower Passive 
G9062255.10# 9/6/06 22:55 LABO LOW Myotis spp Met tower Passive 
G9070011.56# 9/6/06 0:11 LE High Big Brown Guild Met tower Passive 
G9070307.41# 9/6/06 3:07 UNKN LOW Unknown bat species Met tower Passive 
G9072201.57# 9/7/06 22:01 UNKN High Unknown bat species Met tower Passive 
G9072218.52# 9/7/06 22:18 LE High Big Brown Guild Met tower Passive 
G9072254.12# 9/7/06 22:54 UNKN LOW Unknown bat species Met tower Passive 
G9072312.43# 9/7/06 23:12 LANO High Big Brown Guild Met tower Passive 
G9072313.13# 9/7/06 23:13 LANO LOW Big Brown Guild Met tower Passive 
G9072313.46# 9/7/06 23:13 LANO High Big Brown Guild Met tower Passive 
G9072314.21# 9/7/06 23:14 LANO LOW Big Brown Guild Met tower Passive 
G9072324.16# 9/7/06 23:24 LANO High Big Brown Guild Met tower Passive 
G9072324.53# 9/7/06 23:24 LANO LOW Big Brown Guild Met tower Passive 
G9080047.16# 9/7/06 0:47 LACI LOW Big Brown Guild Met tower Passive 
G9080103.29# 9/7/06 1:03 LANO High Big Brown Guild Met tower Passive 
G9080121.13# 9/7/06 1:21 UNKN High Unknown bat species Met tower Passive 
G9080121.45# 9/7/06 1:21 LE LOW Big Brown Guild Met tower Passive 
G9080142.21# 9/7/06 1:42 UNKN High Unknown bat species Met tower Passive 
G9080349.42# 9/7/06 3:49 UNKN High Unknown bat species Met tower Passive 
G9082048.18# 9/8/06 20:48 LACI High Big Brown Guild Met tower Passive 
G9082326.37# 9/8/06 23:26 LE High Big Brown Guild Met tower Passive 
G9082327.14# 9/8/06 23:27 LE LOW Big Brown Guild Met tower Passive 
G9142121.12# 9/14/06 21:21 MYSP High Myotis spp Met tower Passive 
G9142354.08# 9/14/06 23:54 UNKN High Unknown bat species Met tower Passive 
G9152034.56# 9/15/06 20:34 UNKN LOW Unknown bat species Met tower Passive 
G9152107.35# 9/15/06 21:07 MYSP LOW Myotis spp Met tower Passive 
G9160032.16# 9/15/06 0:32 UNKN High Unknown bat species Met tower Passive 
G9160416.39# 9/15/06 4:16 UNKN High Unknown bat species Met tower Passive 
G9162000.59# 9/16/06 20:00 MYSP High Myotis spp Met tower Passive 
G9162058.19# 9/16/06 20:58 LE LOW Big Brown Guild Met tower Passive 
G9162230.04# 9/16/06 22:30 LABO High Red bat/ Eastern pipistrelle Met tower Passive 
G9162257.03# 9/16/06 22:57 UNKN LOW Unknown bat species Met tower Passive 
G9170358.33# 9/16/06 3:58 LE LOW Big Brown Guild Met tower Passive 
G9182140.35# 9/18/06 21:40 MYSP High Myotis spp Met tower Passive 
G9202112.04# 9/20/06 21:12 LANO High Big Brown Guild Met tower Passive 
G9202132.33# 9/20/06 21:32 UNKN High Unknown bat species Met tower Passive 
G9202305.34# 9/20/06 23:05 UNKN LOW Unknown bat species Met tower Passive 
G9210435.35# 9/20/06 4:35 LANO High Big Brown Guild Met tower Passive 
G9211953.46# 9/21/06 19:53 MYSP High Myotis spp Met tower Passive 
G9212112.54# 9/21/06 21:12 UNKN High Unknown bat species Met tower Passive 
G9212300.52# 9/21/06 23:00 UNKN High Unknown bat species Met tower Passive 
G9220113.20# 9/21/06 1:13 UNKN LOW Unknown bat species Met tower Passive 
G9220114.07# 9/21/06 1:14 UNKN High Unknown bat species Met tower Passive 
G9221950.12# 9/22/06 19:50 UNKN High Unknown bat species Met tower Passive 
G9222124.20# 9/22/06 21:24 LACI LOW Big Brown Guild Met tower Passive 
G9222124.58# 9/22/06 21:24 UNKN High Unknown bat species Met tower Passive 
G9230422.04# 9/22/06 4:22 UNKN LOW Unknown bat species Met tower Passive 
G9241936.59# 9/24/06 19:36 UNKN LOW Unknown bat species Met tower Passive 
G9250047.01# 9/24/06 0:47 LANO High Big Brown Guild Met tower Passive 
G9250052.28# 9/24/06 0:52 UNKN High Unknown bat species Met tower Passive 
G9250343.40# 9/24/06 3:43 UNKN LOW Unknown bat species Met tower Passive 
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Appendix B Table 3.  Call sequence file data – Dutch Hill Fall 2006 (continued) 

Filename Date 
(night of) Time Species Detector Guild Location 

Survey Type 
(handheld, met 

tower, etc) 

G9262137.04# 9/26/06 21:37 LANO LOW Big Brown Guild Met tower Passive 
G9270119.08# 9/26/06 1:19 LE High Big Brown Guild Met tower Passive 
G9282347.22# 9/28/06 23:47 LE LOW Big Brown Guild Met tower Passive 
G9290225.46# 9/28/06 2:25 LANO LOW Big Brown Guild Met tower Passive 
G9290230.34# 9/28/06 2:30 UNKN LOW Unknown bat species Met tower Passive 
G9290309.51# 9/28/06 3:09 LE High Big Brown Guild Met tower Passive 
G9290353.05# 9/28/06 3:53 UNKN High Unknown bat species Met tower Passive 
G9290436.34# 9/28/06 4:36 UNKN High Unknown bat species Met tower Passive 
G9290454.35# 9/28/06 4:54 UNKN LOW Unknown bat species Met tower Passive 
G9290538.53# 9/28/06 5:38 UNKN LOW Unknown bat species Met tower Passive 
G9290614.51# 9/28/06 6:14 UNKN High Unknown bat species Met tower Passive 
G9292019.12# 9/29/06 20:19 UNKN LOW Unknown bat species Met tower Passive 
GA012014.26# 10/1/06 20:14 EPFU LOW Big Brown Guild Met tower Passive 
GA020050.53# 10/2/06 0:50 UNKN LOW Unknown bat species Met tower Passive 
GA020051.55# 10/1/06 0:51 LE High Big Brown Guild Met tower Passive 
GA032103.51# 10/3/06 21:03 UNKN LOW Unknown bat species Met tower Passive 
GA032135.25# 10/3/06 21:35 UNKN High Unknown bat species Met tower Passive 
GA032200.28# 10/3/06 22:00 UNKN LOW Unknown bat species Met tower Passive 
GA040223.17# 10/4/06 2:23 UNKN High Unknown bat species Met tower Passive 
GA042021.43# 10/4/06 20:21 UNKN LOW Unknown bat species Met tower Passive 
GA050354.33# 10/5/06 3:54 LACI LOW Big Brown Guild Met tower Passive 
GA060433.02# 10/6/06 4:33 UNKN LOW Unknown bat species Met tower Passive 
GA081920.08# 10/8/06 19:20 UNKN High Unknown bat species Met tower Passive 
GA081958.29# 10/8/06 19:58 UNKN LOW Unknown bat species Met tower Passive 
GA082150.37# 10/8/06 21:50 UNKN LOW Unknown bat species Met tower Passive 
GA100017.36# 10/10/06 0:17 LABO LOW Myotis spp Met tower Passive 
GA100432.28# 10/10/06 4:32 LANO LOW Big Brown Guild Met tower Passive 
GA100433.33# 10/10/06 4:33 LANO High Big Brown Guild Met tower Passive 
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