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1.0 Executive Summary 
 

Ten species of raptors were observed at the proposed Copenhagen Wind Project hawk 
watch site during both the spring and fall seasons.   
 
Overall, 257 observations of migrant raptors were recorded. The migrant total for the 
spring season was 215 raptors, while the migrant total for the fall season was 42 
raptors. In addition, 130 observations of local raptors were made. The local total for the 
spring season was 117 raptors, while the local total for the fall season was 13 raptors. 
 
Two state threatened species were observed during the spring season; Bald Eagle 
(Haliaeetus leucocephalus) and Northern Harrier (Circus cyaneus). A single Bald Eagle 
was recorded as a migrant. Three Northern Harriers were recorded as local (not 
migrant). No threatened or endangered species were observed during the fall season. 
 
Two state species of special concern were observed during the fall season. A single 
Sharp-shinned Hawk (Accipiter striatus), was recorded as a migrant. Four Red-
shouldered Hawks (Buteo lineatus) were recorded as migrants. No state species of 
special concern were observed during the spring season. 

 
2.0 Background 
 

The proposed location for the Copenhagen Wind Farm is in Jefferson and Lewis 
counties, New York. The proposed wind farm will reside on a leased project area. The 
project will consist of fifty-eight turbines, a substation, and various roads, collection 
lines, and transmission lines. The site is mostly agricultural areas with some patches 
forest and residential areas. Many roads traverse the project area. 

 
3.0 Methods 
 

The Copenhagen Wind Farm conducted one year of full-time spring and fall pre-
construction monitoring. The below methods and levels of effort are taken from the work 
plan approved by the New York Department of Environmental Conservation (NYDEC) 
prior to surveys commencing. 
 
Site Location – The spring raptor migration survey observation point occurred near the 
current proposed location for Turbine 42, see attached map. The GPS coordinates for 
this location are: 43.9148500°N, 75.6771100°W NAD83. The fall raptor migration survey 
observation point occurred near the current proposed location for Turbine 55, see 
attached map. The GPS coordinates for this location are: 43.8769422°N, 
75.6454575°W NAD83. These sites were chosen with maximum count as the goal; their 
placement allowed a more complete view of the project than other potential sites. 
 
Field Season - The spring 2012 field season was conducted from March 1 – May 31. 
The fall 2012 field season was conducted from August 15 – December 1. In ideal 
weather conditions, sampling was attempted five days per week, Monday through 
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Friday. Survey count hours occurred from 9:00 AM until approximately 2 hours before 
sunset. If raptors continued to move through the area after this time, the surveys were 
extended. 
 
Weather – Days that were forecasted to have more than the majority of the survey 
hours consisting of poor weather were not surveyed. Poor weather included heavy rain 
or snow, steady thunderstorms, heavy fog or any other inclement weather which could 
substantially impair visibility.  
 
Data Collection – All raptors were categorized as either “local” or “migrant” based on 
overall flight direction and behavior. All raptors considered migrant were tallied by date 
and hour using the Hawk Migration Association of North America (HMANA) Daily 
Reporting Forms (http://hmana.org/data_entry_paper.php). The instructions for entering 
data on the back of the HMANA form, including the codes for various weather data (e.g. 
sky, wind) were used. Weather data was recorded by the hour.  
 
Flight Pattern Notes- A separate data sheet was kept for tracking raptor flight behavior 
and patterns for both migrant and local raptors. Information on species, number of 
individuals, sex and age class, behavior, flight height and direction, and time of sighting 
were recorded when possible. The location of each bird relative to the project area was 
recorded. A map of the project was divided and defined into sectors to aid in the 
tracking of raptor movement as they traveled through the project area. 
 
Equipment – The observers used binoculars and a scope. A hand-held weather 
instrument was used for gathering relative humidity, barometric pressure, and 
temperature. Wind direction (with a compass), cloud cover, visibility, wind speed, and 
precipitation were determined by the observer as suggested by the HMANA Form 
instructions. 
 

4.0 Results 
 
Raptor surveys were conducted for 13 weeks in the spring, and 16 weeks in the fall. In 
the spring, counts were conducted on favorable weather days, at least four days a 
week. In the fall, counts were conducted five days a week, with the exception of week 
15 (November 19 - November 25), which had only four survey days due to illness of the 
surveyor.  
 
Migrant Species Composition/Totals – Spring 
Seven species of raptors were seen during the spring field season. Six of these species 
were recorded as migrants (this does not include “Unknown Buteo,” of which two were 
observed and recorded as migrant). Raptors traveling in the general directions of WNW, 
NW, N, ENE, or NE were considered migrants. Behavior was also taken into 
consideration for migrant versus local status determination. Table 4.1 displays the 
number per species observed each month during the spring observation period. Turkey 
Vultures (Cathartes aura) were the most frequently observed migrating raptor (93%).  
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Table 4.1 Migrant Raptors by Month: Spring

Species Code MAR APR MAY Season 
Totals 

Percentage 
of Total 

Turkey Vulture TUVU 43 91 66 200 93.02% 
Bald Eagle BAEA 0 0 1 1 0.47% 
Red-tailed Hawk RTHA 3 4 0 7 3.26% 
Rough-legged Hawk RLHA 1 0 0 1 1.40% 
American Kestrel AMKE 2 0 1 3 0.47% 
Merlin MERL 1 0 0 1 0.47% 

Unknown Buteo UB 0 1 1 2 0.93% 
Monthly Total  50 96 69 Season Total=215 

raptors Percentage Total  23.26% 44.65% 32.09%

 
Figure 4.1 shows an area chart of the migrant raptors observed at the Copenhagen 
Wind Farm Hawk Watch site by week during the spring field season.  

 
 
 
Migrant Species Composition/Totals – Fall 
Six species of raptors were seen during the fall observation period. Five of these 
species were recorded as migrants. Raptors traveling in the general directions of WSW, 
SW, S, ESE, or SE were considered migrants. Behavior was also taken into 
consideration for migrant versus local status determination. Table 4.2 displays the 
number per species observed each month during the fall observation period. Broad-
winged Hawks (Buteo platypterus) were the most frequently observed migrating raptor 
(33%). 
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Figure 4.1: Number of Migrant Raptors per Week - Spring 2012
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Table 4.2 Migrant Raptors by Month: Fall

Species Code AUG SEPT OCT NOV Season 
Totals 

Percentage 
of Total 

Turkey Vulture TUVU 0 3 7 0 10 23.81% 
Sharp-shinned Hawk SSHA 0 1 0 0 1 2.38% 
Red-shouldered Hawk RSHA 0 4 0 0 4 9.52% 
Broad-winged Hawk BWHA 0 14 0 0 14 33.33% 
Red-tailed Hawk RTHA 0 7 6 0 13 30.95% 
Monthly Total  0 29 13 0 Season Total=42 

raptors Percentage Total   0% 69.05% 30.95% 0%

 
Figure 4.2 shows an area chart of the migrant raptors observed at the Copenhagen 
Wind Farm hawk watch site by week during the fall field season. 
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Figure 4.2: Number of Migrant Raptors per Week - Fall 2012
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Migrant Passage Rates 
Tables 4.3 and 4.4 show the passage rate per hour for each species in each month for 
both spring and fall. 
 

Table 4.3: Migrant Raptor Passage Rates (per hour) by Month: Spring 

Species 
HMANA 

Code 

MAR     
(122 

hours) 

APR     
(136 

hours) 

MAY    
(179 

hours) 

Totals    
(437 

hours) 
Turkey Vulture TV 0.35 0.67 0.37 0.458 
Bald Eagle BE 0.00 0.00 0.01 0.002 
Red-tailed Hawk RT 0.02 0.03 0.00 0.016 
Rough-legged Hawk RL 0.01 0.00 0.00 0.002 
American Kestrel AK 0.02 0.00 0.01 0.007 
Merlin ML 0.01 0.00 0.00 0.002 
Unidentified Buteo UB 0.00 0.01 0.01 0.005 

Monthly Passage Rate   0.41 0.71 0.39 0.492 

 
 

Table 4.4: Migrant Raptor Passage Rates (per hour) by Month: Fall

Species 
HMANA 

Code 

AUG     
(138 

hours) 

SEP      
(170 

hours) 

OCT      
(176 

hours) 

NOV      
(116 

hours) 

DEC      
(6 

hours) 

Totals    
(606 

hours) 
Turkey Vulture TV 0.00 0.02 0.04 0.00 0.00 0.017 
Sharp-shinned Hawk SS 0.00 0.01 0.00 0.00 0.00 0.002 
Red-shouldered Hawk RS 0.00 0.02 0.00 0.00 0.00 0.007 
Broad-winged Hawk BW 0.00 0.08 0.00 0.00 0.00 0.023 
Red-tailed Hawk RT 0.00 0.04 0.03 0.00 0.00 0.021 
Monthly Passage Rate   0.00 0.17 0.07 0.00 0.00 0.069 

 
 
Local species composition/totals for Spring and Fall 
Tables 4.5 and 4.6 display the local raptors observed per month by species, for the 
spring and fall field seasons. Raptors exhibiting the local behaviors such as flying north 
in the fall or south in the spring, or prolonged hunting behavior without exiting the wind 
farm, were counted as locals. Local observations include but are not limited to: 
residents, local dispersing raptors, and migrating raptors stopping over to hunt.  
 
Turkey Vultures and Red-tailed Hawks (Buteo jamaicensis) make up the vast majority of 
local observations for both field seasons. Local birds, in most cases, were counted 
multiple times, as it is impossible to discern individual raptors in the field.  The totals in 
this table do not depict total counts of local raptors using the wind farm during the 
season, but individual observations of raptors exhibiting local behavior as described 
above. 
 
 
 
 



7 
 

Table 4.5 Local Raptors by Month: Spring

Species Code MAR APR MAY Season 
Totals 

Percentage 
of Total 

Turkey Vulture TUVU 0 0 89 89 76.07% 
Northern Harrier NOHA 1 1 1 3 2.56% 
Red-tailed Hawk RTHA 5 6 9 20 17.09% 
American Kestrel AMKE 0 1 4 5 4.27% 
Monthly Total  6 8 103 Season Total=117 

raptors Percentage Total   5.13% 6.84% 88.03%

 
Table 4.6 Local Raptors by Month: Fall

Species Code AUG SEPT OCT NOV Season 
Totals 

Percentage 
of Total 

Turkey Vulture TUVU 4 2 0 0 6 46.15% 
Red-tailed Hawk RTHA 3 2 1 0 6 46.15% 

American Kestrel AMKE 1 0 0 0 1 7.69% 
Monthly Total  8 4 1 0 Season Total=13 

raptors Percentage Total   61.54% 30.77% 7.69% 0%

 
 
Status as “migrant vs. local” for each species recorded is further explained in table 4.7. 
 

Table 4.7 Status of Raptor Species Observed:           
Migrant (M) vs. Local (L)  
Species Spring Fall Combined 
Turkey Vulture M/L M/L M/L 
Bald Eagle M X M 
Northern Harrier L X L 
Sharp-shinned Hawk X M M 
Red-shouldered Hawk X M M 

Broad-winged Hawk X M M 
Red-tailed Hawk L/M L/M L/M 

Rough-legged Hawk M X M 
American Kestrel L/M L L/M 
Merlin M X M 

UB (not incl. in totals) M X M 

Totals (M vs. L)       

# species seen 7 6 10
Total # M species 6 5 9
Total # L species 4 3 4
Total # only M 3 3 6

Total # only L 1 1 1
*X=not observed 

 
Sector Analysis 
The Copenhagen site was divided into three sectors to allow the surveyor to record 
general flight paths of each raptor. Sector A is defined as the area to the north and west 
of the hawk watch site. Sector B is defined as the area within the vicinity of the hawk 
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watch site. Sector C is defined as the area to the south and east of the hawk watch site. 
Note that sector locations were different for the spring and fall due to different location 
of the hawk watch site for each season (see Appendix A).  Both migrant and local raptor 
observations occurred most frequently in Sector B during both spring and fall field 
seasons.  During the spring field season, a larger proportion of migrants were observed 
in Sector A than Sector C. During the fall field season, a larger proportion of migrants 
were observed in Sector C than Sector A. Table 4.8 and 4.9 show site usage by sector 
for both field seasons. The sectors are labeled on the site map, which can be found in 
Appendix A. If a raptor moved between sectors, for example flew from sector B into 
sector C then the sector is listed as BC. NR means the data was not recorded; this 
generally occurred if multiple raptors were observed in the same time frame or the 
observer was taking additional notes on a different raptor. Other instances include when 
the sector usage was borderline between two sectors. 
 
Table 4.8: Site Usage by Sector: 
Spring 2012 

Table 4.9: Site Usage by Sector: 
Fall 2012 

Sector Migrant   Local 
Total 

Observations 
Sector Migrant Local

Total 
Observations 

A 46 30 76 A 0 2 2 

B 114 61 175 B 36 8 44 

C 23 15 38 C 6 3 9 

AB 1 3 4 

BA 7 3 10 

BC 9 0 9 

CBA 1 2 3 

NR 14 3 17 
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Average and Median Flight Height of Raptor Species 
Table 4.10 shows the number of species recorded at each flight height (L, M, or H) for 
both seasons. 
 
Table 4.10 Average Flight Height by Species
Species Code L M H VH
Turkey Vulture TUVU 129 128 45 0
Bald Eagle BAEA 1 0 0 0
Northern Harrier NOHA 3 0 0 0
Sharp-shinned Hawk SSHA 0 1 0 0
Red-shouldered Hawk RSHA 0 2 2 0
Broad-winged Hawk BWHA 0 14 0 0
Red-tailed Hawk RTHA 26 20 0 0
Rough-legged Hawk RLHA 1 0 0 0

American Kestrel AMKE 7 2 0 0
Merlin MERL 1 0 0 0

Unknown Buteo UB 0 1 1 3
Note: L= Eye Level or below  M= Above Eye Level to three times the 
height of local trees  H= Three times height of local trees to limit of unaided 
vision VH= Beyond limit of unaided vision, within limit of binocular aided 
vision 

 
 

One species considered as a Bird of Conservation Concern by the United States Fish 
and Wildlife Service (USFWS) was detected during raptor observation, the Bald Eagle. 
The USFWS states the overall goal of the Birds of Conservation Concern “is to 
accurately identify the migratory and non-migratory bird species (beyond those already 
designated as Federally threatened or endangered) that represent our highest 
conservation priorities.” (USFWS 2011). No species detected are considered focal 
species. Focal species are targets for campaigns that provide explicit, strategic, and 
adaptive methods of conservation actions in attempt to restore the species to healthy 
and sustainable levels (USFWS 2011). 
 

5.0 Discussion 
 
During the spring, early summer, late summer, and fall months of 2012 a total of 387 
raptor observations (migrant and local) were made.   
 
Ten species of raptors were identified during the migration observation. The most 
frequently seen migrants during both field seasons were the Turkey Vulture (81.7%), 
Red-tailed Hawk (7.8%), and Broad-winged Hawk (5.5%). 
 
The proposed site for the Copenhagen wind farm has a much lower raptor passage rate 
than three other sites with publically available data in the region (NYDEC 2010). During 
the spring count, the passage rate was 0.492 overall, compared to an average passage 
rate of 10.2 at the three other sites in the region with spring data available through 
NYDEC.  During the fall county, the passage rate was 0.069 overall, compared to an 
average passage rate of 8.07 at the three other sites in the region with fall data 
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available through NYDEC.  This proposed site had much less activity than three other 
sites in the region. 
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Appendix B: HMANA Forms 
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Appendix C: Flight Information Worksheet 
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