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Appendix A Table 1. Summary of raptor migration surveys 

Species 
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Total at  
Existing Facility 

Total at Western
Expansion Area  Grand Total  

Site*  E W E W     W E W E E W E W E W E W E W W E Total birds/hr Total birds/hr Total birds/hr

Turkey Vulture     11 2 1     7 1 2     2     1         21 0.35 6 0.11 27  0.23
Osprey     4 1 1 1   2   1 1                   8 0.13 3 0.05 11  0.09
Northern Harrier         1                               0 0.00 1 0.02 1  0.01
Sharp-shinned Hawk     2   3 2 1     3 1   1 1   1   1     6 0.10 10 0.18 16  0.14
Cooper's Hawk 2 1         1                 1         2 0.03 3 0.05 5  0.04
Northern Goshawk                   1                     0 0.00 1 0.02 1  0.01
Red-shouldered Hawk                   1                     0 0.00 1 0.02 1  0.01
Broad-winged Hawk 2   48 603 3     11 4 58                     65 1.08 664 11.65 729  6.23
Red-tailed Hawk   1       2 3     8     4 1 3 1         9 0.15 14 0.25 23  0.20
American Kestrel             2         2                 0 0.00 4 0.07 4  0.03
Bald Eagle   1                                     0 0.00 1 0.02 1  0.01
Unid. Accipiter       2   1   1 3   1                   6 0.10 2 0.04 8  0.07
Unid. Buteo 1   7 4 1   1 1 4 3 4 1     1     1     18 0.30 11 0.19 29  0.25
Unid. Falcon       1                                 0 0.00 1 0.02 1  0.01
Unid. Raptor     9 1   1   1   1 1         1         12 0.20 3 0.05 15  0.13

Total: 5                     3 81 614 10 7 8 23 12 78 8 3 7 2 4 5 0 2 0 0 147 2.45 725 12.72 872 7.45
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Appendix A Table 2.  Summary of hourly raptor observations. 

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 

Turkey Vulture 0 1 1 7 4 14 
Osprey 0 1 2 2 4 2 

Northern Harrier 0 0 0 0 0 1 
Sharp-shinned Hawk 0 3 2 2 6 3 

Cooper's Hawk 2 0 1 0 2 0 
Northern Goshawk 0 0 1 0 0 0 

Red-shouldered Hawk 1 0 0 0 0 0 
Broad-winged Hawk 1 124 203 118 118 165 
Rough-legged Hawk 0 0 0 0 0 0 

Red-tailed Hawk 1 4 2 3 7 6 
American Kestrel 1 2 1 0 0 0 

Merlin 0 0 0 0 0 0 
Peregrine Falcon 0 0 0 0 0 0 

Bald Eagle 0 1 0 0 0 0 
Unid. Accipiter 0 2 3 0 2 1 

Unid. Buteo 0 2 4 7 12 4 
Unid. Falcon 0 0 0 0 1 0 
Unid. Eagle 0 0 0 0 0 0 
Unid. Raptor 0 1 3 3 6 2 

Total 6 141 223 142 162 198 
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Appendix A Table 3.  Summary of raptor flight heights relative to the height of proposed wind turbines. 
Existing Facility Western Expansion Area Species 

# < 100 m % < 100 m # > 100 m % > 100 m # < 100 m % < 100 m # > 100 m % > 100m 
Turkey Vulture 1 5% 20 95% 2 33% 4 67% 

Osprey 1 13% 7 88% 1 33% 2 67% 
Northern Harrier         0 0% 1 100% 

Sharp-shinned Hawk 3 50% 3 50% 5 50% 5 50% 
Cooper's Hawk 2 100% 0 0% 2 67% 1 33% 

Northern Goshawk         1 100% 0 0% 
Unid. Accipiter 3 50% 3 50% 1 50% 1 0% 

Red-shouldered Hawk         1 100% 0 0% 
Broad-winged Hawk 1 2% 64 98% 30 5% 634 95% 

Red-tailed Hawk 2 22% 7 78% 7 50% 7 50% 
Unid. Buteo 3 17% 15 83% 2 18% 9 82% 

American Kestrel         4 100% 0 0% 
Unid. Falcon         0 0% 1 100% 
Bald Eagle         0 0% 1 100% 

Unid. Raptor 3 25% 9 75% 0 0% 3 100% 
Total 19 13% 128 87% 56 8% 669 92% 

Combined Total: 77 birds (9%) below 100 m and 797 birds (91%) above 100 m. 
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Appendix A Table 4.  Summary of Fall 2004 raptor surveys at regional hawk count locations. 

Location* Observation Hours TV OS BE NH SS CH NG RS BW RT AKGE ML PG UR UB UA UF TOTAL BIRDS/HOUR

Putney Mountain, VT 139   27 102 21 20 488 29 6 7 4020 19 1 103 6 10 6 0 0 0 4865 35.0
Pack Monadnock, NH 28.5                 3 39 14 4 77 6 0 1 1832 0 1 15 7 1 0 0 0 0 2000 70.2
Mount Wachusett, MA 51.5 0 117 11 8 172 24 3 2 2978 0 0 45 1 1 71 0 0 0 3433 66.7 
Barre Falls, MA 244.5   271 201 38 41 961 94 3 44 3609 136 3 171 37 9 36 0 0 0 5654 23.1
Little River Lookout, MA 152.75   109 65 30 7 252 14 2 6 1121 65 0 148 9 8 18 0 0 0 1854 12.1
Searsburg, VT 117 27 11 1              1 16 5 1 1 729 23 0 4 0 0 15 8 29 1 872 7.5 
* data obtained from HMANA website 

 
 
Abreviation Key:  
TV - Turkey Vulture RT - Red-tailed Hawk 
OS - Osprey GE - Golden Eagle 
BE - Bald Eagle AK - American Kestrel 
NH - Northern Harrier ML - Merlin 
SS- Sharp-shinned Hawk PG - Peregrine Falcon 
CH - Cooper's Hawk UR - unidentified Raptor 
NG - Northern Goshawk UB - unidentified Buteo 
RS - Red-shouldered Hawk UA - unidentified Accipiter 
BW - Broad-winged UF - unidentified Falcon 
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Radar Survey Data Tables
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Appendix B Table 1.  Summary of Radar Data Results. 
Mean Nightly Passage Rate (t/km/hr) Mean Flight Direction (°) Mean Flight Height (m) Night of 

Existing  Western Low   Existing  Western Low Existing  Western Low
Sep 16 -- 265 ± 28 -- -- 75 ± 42 -- -- 435 ± 4 -- 
Sep 18 409 ± 67 227 ± 31 -- 194 ± 27 212 ± 19 -- 778 ± 43 636 ± 34 -- 
Sep 19 387 ± 57 244 ± 21 -- 211 ± 27 223 ± 21 -- 772 ± 35 644 ± 62 -- 
Sep 20 205 ± 24 112 ± 14 -- 118 ± 54 134 ± 54 -- 640 ± 84 581 ± 69 -- 
Sep 21 195 ± 30 113 ±16 -- 107 ± 39 107 ± 44 -- 456 ± 34 476 ± 39 -- 
Sep 22 262 ± 31 239 ± 25 -- 172 ± 46 200 ± 43 -- 796 ± 78 667 ± 51 -- 
Sep 23 519 ± 56 513 ± 37 -- 221 ± 22 234 ± 23 -- 812 ± 25 670 ± 35 -- 
Sep 24 -- 186 ± 30 227 ± 30 -- 81 ± 92 299 ± 100 -- 662 ± 54 713 ± 45 
Sep 25 -- 78 ± 29 119 ± 39 -- 152 ± 42 190 ± 73 -- 352 ± 23 510 ± 44 
Oct 8 -- 124 ± 20 94 ± 9 -- 23 ± 39 265 ± 99 -- 450 ± 19 467 ± 28 
Oct 9 31 ± 7 259 ± 50 -- 147 ± 44 149 ± 54 -- 453 ± 26 348 ± 13 -- 
Oct 10 -- 174 ± 43 143 ± 18 -- 209 ± 28 216 ± 42 -- 611 ± 58 705 ± 49 
Oct 11 46 ± 8 86 ± 18 -- 193 ± 24 196 ± 25 -- 789 ± 26 610 ± 38 -- 
Oct 12 155 ± 25 395 ± 37 -- 180 ± 23 190 ± 27 -- 896 ± 72 673 ± 19 -- 
Oct 13 -- 1121 ± 207 404 ± 79 -- 257 ± 24 229 ± 36 -- 695 ± 39 749 ± 48 
Oct 14 -- 54 ± 4 58 ± 12 -- 280 ± 25 209 ± 50 -- 166 ± 7 435 ± 27 
Oct 16 -- 40 ± 7 81 ± 11 -- 133 ± 42 186 ± 46 -- 209 ± 32 366 ± 22 
Oct 17 7 ± 2 21 ± 6 -- 86 ± 34 123 ± 34 -- n/a 333 ± 197 -- 
Oct 18 -- 175 ± 48 325 ± 91 -- 189 ± 27 208 ± 29 -- 576 ± 114 752 ± 22 
Oct 20 -- 286 ± 34 183 ± 22 -- 246 ± 28 204 ± 34 -- 585 ± 31 627 ± 27 
Oct 21 104 ± 25 136 ± 25 -- 233 ± 24 242 ± 25 -- 410 ± 42 310 ± 57 -- 
Oct 22 -- 193 ± 31 103 ± 15 -- 236 ± 29 189 ± 37 -- 306 ± 39 471 ± 42 
Oct 23 -- 64 ± 9 89 ± 11 -- 250 ± 29 200 ± 36 -- 347 ± 47 491 ± 43 
Oct 24 9 ± 6 8 ± 2 -- 247 ± 48 266 ± 87 -- 592 ± 105 470 ± 69 -- 
Oct 25 -- 90 ± 15 75 ± 7 -- 199 ± 39 197 ± 52 -- 718 ± 37 832 ± 48 
Oct 26 105 ± 15 57 ± 6 -- 206 ± 31 215 ± 32 -- 645 ± 53 495 ± 33 -- 
Oct 27 -- 122 ± 15 49 ± 5 -- 212 ± 30 193 ± 43 -- 646 ± 51 830 ± 39 
Oct 29 10 ± 3 20 ± 5 -- 256 ± 76 287 ± 63 -- 484 ± 42 408 ± 43 -- 

Season:  175 ± 44 193 ± 41 150 ± 30 194 ± 48 223 ± 56 214 ± 55 624 ± 24 503 ± 21 611 ± 10 
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* Reported data includes the calculated mean and, for passage rates and flight heights, the Standard Error.  For flight direction, the mean and the Circular 
Standard Deviation are reported. 

 
Appendix B Table 2.  Summary of passage rates by hour, night, and for the entire season - Searsburg Existing Facility. 

Passage Rate (targets/km/hr) Entire Night Night of 
1        2 3 4 5    6 7 8 9 10 11 12 13 Mean SE

Sep 18               251 634 649 679 703 571 462 264 286 189 94 129 -- 409 67
Sep 19                171 540 504 499 686 630 461 375 259 287 148 86 -- 387 57
Sep 20                147 283 296 304 272 257 205 240 167 88 90 107 -- 205 24
Sep 21               136 296 336 294 244 300 123 71 75 146 129 -- -- 195 30
Sep 22                202 298 302 272 340 335 382 375 116 136 120 -- -- 262 31
Sep 23                216 512 498 614 759 673 624 669 680 538 236 214 -- 519 56
Oct 9                11 11 9 11 7 19 48 64 54 69 54 21 -- 31 7
Oct 11               9 20 29 62 50 34 21 36 105 105 55 32 43 46 8
Oct 12               48 146 257 231 274 209 60 227 259 126 45 68 64 155 25
Oct 17                2 5 2 6 16 6 0 16 5 -- -- -- -- 7 2
Oct 21                17 66 163 191 251 279 101 88 96 54 28 19 2 104 25
Oct 24                1 21 24 73 0 0 0 0 0 0 2 0 0 9 6
Oct 26               40 105 92 141 150 174 169 167 110 72 93 9 38 105 15
Oct 29                1 12 16 34 15 4 6 14 9 2 0 -- -- 10 3

Entire Season 90              211 227 244 269 249 190 186 159 139 84 68 29 175 44
-- indicates no data available for that hour period 
  

enXco, Inc./Deerfield Wind, LLC 
Confidential Business Information or Trade Secrets 
Do Not Disclose Under the Freedom Protected under Exemption 4 of the FOIA, 5 U.S.C. 552(b)(4) 
Send Notices to the Attention of:  John Zimmerman 



A Fall 2004 Radar, Visual, and Acoustic Survey of Bird and Bat Migration 
Proposed Deerfield Wind/Searsburg Expansion Project  
 
 

 
Appendix B Table 3.  Summary of passage rates by hour, night, and for the entire season - Searsburg Western Expansion Site. 

Passage Rate (targets/km/hr) Entire Night Night of 
1         2 3 4 5    6 7 8 9 10 11 12 13  Mean SE

Sep 16           321 321 281 227 176 -- -- -- -- -- -- -- -- 265 28
Sep 18 118 259 356 331 319 343    161 240 193 92 88 -- -- 227 31
Sep 19            72 304 298 272 311 246 285 264 251 201 180 -- -- 244 21
Sep 20           107 146 171 137 178 159 64 81 75 47 66 -- -- 112 14
Sep 21 127 181 176 165   84 109 60 56 56 116 --  -- 113 16
Sep 22            91 159 204 242 304 311 300 386 214 229 184 -- -- 239 25
Sep 23 309 499 614 384 468 438    658 704 636 491 444 -- -- 513 37
Sep 24           76 197 249 287 321 270 193 86 -- 62 118 -- -- 186 30
Sep 25           21 21 55 144 150 -- -- -- -- -- -- -- -- 78 29
Oct 8              -- -- 234 255 144 131 107 114 84 84 60 62 86 124 20
Oct 9           64 111 126 131 107 264 161 416 538 613 437 223 171 259 50

Oct 10            70 339 424 401 304 144 81 45 60 32 46 143 174 43
Oct 11            6 30 92 103 47 36 11 24 120 219 163 126 143 86 18
Oct 12 135 362 422 519 506 495   514 464 375 276 279 -- -- 395 37
Oct 13             60 169 409 444 791 1336 1841 1817 2096 1776 1476 1236 -- 1121 207
Oct 14              -- -- 49 58 -- -- -- -- -- -- -- -- -- 54 4
Oct 16                5 13 11 16 28 61 90 58 24 79 37 45 51 40 7
Oct 17                3 0 4 17 21 34 47 43 36 6 -- -- -- 21 6
Oct 18            0 75 167 231 298 279 -- -- -- -- -- -- -- 175 48
Oct 20           36 298 431 549 386 287 286 238 234 251 221 234 265 286 34
Oct 21            25 86 163 240 249 261 246 180 90 74 48 60 43 136 25
Oct 22            23 216 238 291 351 266 300 305 185 116 52 79 86 193 31
Oct 23             21 72 114 109 90 75 81 70 36 26 15 55 69 64 9
Oct 24                4 2 4 4 -- 4 -- -- -- 10 8 21 16 8 2
Oct 25 0 214 90 54 60 84 99 139 126 103 107 51 48 90 15 
Oct 26                20 13 60 67 79 54 66 90 66 81 55 48 39 57 6
Oct 27              11 60 98 114 169 167 133 156 135 129 169 -- -- 122 15
Oct 29               0 2 21 34 49 30 21 30 30 6 0 -- -- 20 5
Entire Season 66           160 199 201 240 241 257 263 257 212 189 176 97 193 41
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-- indicates no data available for that hour period 
  

Appendix B Table 4.  Summary of passage rates by hour, night, and for the entire season - Searsburg Low Elevation Site. 
Passage Rate (targets/km/hr) Entire Night Night of 

1          2 3 4 5    6 7 8 9 10 11 12 13 Mean SE
Sep 24               184 200 414 407 314 221 200 236 164 164 171 50 -- 227 30
Sep 25               71 43 69 157 257 -- -- -- -- -- -- -- -- 119 39
Oct 8                75 114 143 150 121 114 100 64 50 50 86 93 64 94 9

Oct 10                36 200 250 150 214 157 186 100 129 43 171 86 143 143 18
Oct 13                43 86 136 157 236 243 379 650 814 921 564 593 436 404 79
Oct 14                -- 68 -- 71 71 21 -- -- -- -- -- -- -- 58 12
Oct 16                36 -- -- 60 93 79 93 164 71 71 50 93 -- 81 11
Oct 18            64 143 321 550 629 243 -- -- -- -- -- -- -- 325 91
Oct 20                179 329 329 179 207 129 136 221 129 179 186 150 29 183 22
Oct 22                50 86 129 143 143 121 221 100 79 79 50 36 -- 103 15
Oct 23                93 186 121 118 100 93 79 100 57 57 57 64 29 89 11
Oct 25                21 64 71 71 43 93 100 107 100 100 86 60 64 75 7
Oct 27                39 21 54 36 57 64 -- -- 43 71 54 -- -- 49 5

Entire Season 74               128 185 173 191 132 166 194 164 174 148 136 127 150 30
-- indicates no data available for that hour period 
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Appendix B Table 5.  Percentages of Birds Flying above or below 100 meters for all sites. 
Existing Facility Western Expansion Low Elevation Site Night of 

% < 100m % > 100m % < 100m % > 100m % < 100m % > 100m 
Sep 16 -- -- 5.0 95.0 -- -- 
Sep 18 0.0 100.0 1.0 99.0 -- -- 
Sep 19 0.0 100.0 2.0 98.0 -- -- 
Sep 20 0.0 100.0 2.0 98.0 -- -- 
Sep 21 0.0 100.0 8.0 92.0 -- -- 
Sep 22 0.0 100.0 4.0 96.0 -- -- 
Sep 23 0.2 99.8 3.0 97.0 -- -- 
Sep 24 -- -- 4.0 96.0 0.4 99.6 
Sep 25 -- -- 8.0 92.0 0.0 100.0 
Oct 8 -- -- 9.0 91.0 0.0 100.0 
Oct 9 0.0 100.0 10.0 90.0 -- -- 

Oct 10 -- -- 10.0 90.0 0.0 100.0 
Oct 11 0.0 100.0 6.0 94.0 -- -- 
Oct 12 0.0 100.0 3.0 97.0 -- -- 
Oct 13 -- -- 6.0 94.0 0.1 99.9 
Oct 14 -- -- 40.0 60.0 0.0 100.0 
Oct 16 -- -- 22.0 78.0 0.0 100.0 
Oct 17 0.0 100.0 24.0 76.0 -- -- 
Oct 18 -- -- 3.0 97.0 0.0 100.0 
Oct 20 -- -- 6.0 94.0 0.0 100.0 
Oct 21 0.9 99.1 20.0 80.0 -- -- 
Oct 22 -- -- 15.0 85.0 0.0 100.0 
Oct 23 -- -- 19.0 81.0 0.0 100.0 
Oct 24 0.0 100.0 16.0 84.0 -- -- 
Oct 25 -- -- 3.0 97.0 0.0 100.0 
Oct 26 0.0 100.0 4.0 96.0 -- -- 
Oct 27 -- -- 3.0 97.0 0.0 100.0 
Oct 29 0.0 100.0 10.0 90.0 -- -- 

Entire Season 0.1 99.9 5.0 95.0 0.2 99.8 
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Appendix B Table 6.  Summary of ceilometer (and Moonwatching) observations for all sites 
Number of Observation Periods Number of Birds Observed Number of Bats Observed Night of 
Existing Western Low Existing Western Low Existing Western Low 

Sep 16 -- 4 -- -- 0 -- -- 0 -- 
Sep 18 11 9 -- 0 0 -- 0 0 -- 
Sep 19 11 11 -- 0 0 -- 0 0 -- 
Sep 20 11 11 -- 0 3 -- 0 0 -- 
Sep 21 9 10 -- 0 1 -- 0 0 -- 
Sep 22 11 8 -- 0 1 -- 0 2 -- 
Sep 23 11 10 -- 0 1 -- 0 0 -- 
Sep 24 -- 6 9 -- 0 0 -- 0 0 
Sep 25 -- 4 5 -- 0 0 -- 0 0 
Oct 8 -- 10 11 -- 0 0 -- 0 0 
Oct 9 10 12 -- 0 0 -- 0 0 -- 
Oct 10 -- 10 11 -- 0 1 -- 0 0 
Oct 11 10 12 -- 0 0 -- 0 0 -- 
Oct 12 9 10 -- 0 1 -- 0 0 -- 
Oct 13 -- 9 10 -- 1 0 -- 0 0 
Oct 14 -- 11 5 -- 0 0 -- 0 0 
Oct 16 -- 11 10 -- 0 0 -- 0 0 
Oct 17 8 9 -- 0 0 -- 0 0 -- 
Oct 18 -- 6 5 -- 0 0 -- 0 0 
Oct 20 -- 11 9 -- 0 1 -- 0 0 
Oct 21 12 11 -- 0 0 -- 0 0 -- 
Oct 22 -- 11 11 -- 0 0 -- 0 0 
Oct 23 -- 10 8 -- 0 0 -- 0 0 
Oct 24 10 10 -- 0 0 -- 0 0 -- 
Oct 25 -- 4 2 -- 0 0 -- 0 0 
Oct 26 12 10 -- 0 0   0 0 -- 
Oct 27 -- 6 5 -- 0 0 -- 0 0 
Oct 29 10 0 -- 0 0 -- 0 0 -- 

Total 145 246 101 0 8 2 0 2 0 
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Appendix C 
 
Nightly Mean Flight Direction Histograms 
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