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Figure 2. Flight transects and raptor survey locations.
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Figure 3. General project map’
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Figure 4. Example of subset search area for bird and bat mortalities. Gray blocks represent
cleared area transects within the defined search area. The white circle represents the
location of the turbine.
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Figure 5. Annual variation in avian abundance as estimated from point counts. Mean number of birds observed per count per
day for all years of study.
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Figure 6. Seasonal variation in RLB species abundance for raptor surveys in all years.
Vertical bars indicate the standard error. Asterisks (*) indicate comparisons which are
significantly different between seasons or years.
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Figure 7. Seasonal variation in raptor species abundance for raptor surveys in all years.
Vertical bars indicate the standard error. Asterisks (*) indicate comparisons which are
significantly different between seasons or years.
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Figure 8. Temporal variation in bat activity throughout the field season. Total number of bat passes per day for the 2008 and 2009

field seasons.
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Figure 9. Variation in nightly bat activity rates.
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Figure 10. Temporal variation in the distribution of bird and bat carcasses in fall 2008 and 2009.
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Figure 11. Temporal variation in the distribution of bird and bat carcasses in spring 2009.
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Table 1. Table of bird numbers by species and observation frequencies by year from point
count data. Frequency is calculated as the total number of individuals per total
number of counts.

Total No. Observed Frequency Observed
Species or Group 2005 2008 | 2009 2005 2008 2009
American Bittern 5 0.000 0.000 0.003
American Crow 2257 2154 2857 1.386 1.612 1.562
American Golden Plover 174 0.107 0.000 0.000
American Goldfinch 1580 2288 3210 0.971 1.713 1.755
American Kestrel 199 71 69 0.122 0.053 0.038
American Pipit 51 384 440 0.031 0.287 0.241
American Redstart 2 3 5 0.001 0.002 0.003
American Tree Sparrow 46 33 46 0.028 0.025 0.025
American White Pelican 506 167 268 0.311 0.125 0.147
Bald Eagle 3 1 0.002 0.001 0.000
Baltimore Oriole 113 30 166 0.069 0.022 0.091
Bank Swallow 141 6 0.087 0.000 0.003
Barn Swallow 3687 3094 2757 2.265 2316 1.507
Barred Owl 1 0.000 0.000 0.001
Belted Kingfisher 5 8 13 0.003 0.006 0.007
Black Tern 15 5 0.000 0.011 0.003
Black-and-White Warbler 2 0.000 0.000 0.001
Black-billed Cuckoo 3 0.000 0.000 0.002
Blackburnian Warbler 1 2 0.001 0.000 0.001
Black-capped Chickadee 50 80 297 0.031 0.060 0.162
Black-crowned Night-Heron 1 3 0.000 0.001 0.002
Blackpoll Warbler 1 3 0.001 0.002 0.000
Blue Jay 575 824 1358 0.353 0.617 0.742
Blue-gray Gnatcatcher 2 4 21 0.001 0.003 0.011
Blue-winged Teal 4 20 48 0.002 0.015 0.026
Bobolink 214 18 129 0.131 0.013 0.071
Bonaparte's Gull 1033 8 0.635 0.000 0.004
Brewer's Blackbird 1280 277 200 0.786 0.207 0.109
Broad-winged Hawk 3 19 1 0.002 0.014 0.001
Brown Creeper 1 4 0.001 0.000 0.002
Brown Thrasher 23 5 38 0.014 0.004 0.021
Brown-headed Cowbird' N/A 202 595 | N/A 0.151 0.325
Cackling Goose 79 255 123 0.049 0.191 0.067
Canada Warbler 2 0.000 0.000 0.001
Canvasback 2 0.000 0.000 0.001
Cape May Warbler 1 0.001 0.000 0.000
Cattle Egret 1 0.000 0.001 0.000
Cedar Waxwing 1194 358 1099 0.733 0.268 0.601
Chestnut-sided Warbler 3 6 0.000 0.002 0.003
Chimney Swift 115 34 68 0.071 0.025 0.037
Chipping Sparrow 330 383 811 0.203 0.287 0.443
Chukar 9 0.000 0.000 0.005
Clay-colored Sparrow 3 104 57 0.002 0.078 0.031
CIiff Swallow 112 31 52 0.069 0.023 0.028
Common Grackle' N/A 6975 7975 | N/A 5.221 4.360

" These species not recorded pre-construction.
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Total No. Observed Frequency Observed

Common Loon 2 0.001 0.000 0.000
Common Merganser 2 0.000 0.000 0.001
Common Nighthawk 6 17 0.004 0.000 0.009
Species or Group 2005 2008 | 2009 2005 2008 2009
Common Tern 8 0.000 0.000 0.004
Common Yellowthroat 135 394 637 0.083 0.295 0.348
Cooper's Hawk 55 22 22 0.034 0.016 0.012
Dark-eyed Junco 194 142 145 0.119 0.106 0.079
Dickcissel 17 57 110 0.010 0.043 0.060
Double-crested Cormorant 3416 98 776 2.098 0.073 0.424
Downy Woodpecker 45 49 144 0.028 0.037 0.079
Eastern Bluebird 191 314 368 0.117 0.235 0.201
Eastern Kingbird 98 76 98 0.060 0.057 0.054
Eastern Meadowlark 32 81 148 0.020 0.061 0.081
Eastern Phoebe 32 25 56 0.020 0.019 0.031
Eastern Towhee 2 1 10 0.001 0.001 0.005
Eastern Wood-Peewee 21 46 85 0.013 0.034 0.046
Field Sparrow 7 27 23 0.004 0.020 0.013

Forster's Tern 8 14 0.000 0.006 0.008
Fox Sparrow 9 3 6 0.006 0.002 0.003
Gadwall 1 3 2 0.001 0.002 0.001
Golden Eagle 1 2 4 0.001 0.001 0.002
Golden-crowned Kinglet 7 11 0.004 0.000 0.006
Grasshopper Sparrow 19 11 0.000 0.014 0.006
Gray Catbird 96 65 163 0.059 0.049 0.089
Great Blue Heron 78 30 42 0.048 0.022 0.023
Great Egret 608 23 64 0.373 0.017 0.035
Great Horned Owl 2 7 7 0.001 0.005 0.004
Great-crested Flycatcher 24 29 75 0.015 0.022 0.041
Greater Yellowlegs 2 9 0.000 0.001 0.005
Green Heron 20 22 30 0.012 0.016 0.016
Green-winged Teal 2 0.000 0.000 0.001
Hairy Woodpecker 13 30 68 0.008 0.022 0.037
Henslow's Sparrow 2 1 0.000 0.001 0.001
Hermit Thrush 2 2 0.001 0.000 0.001
Herring Gull 53 71 12 0.033 0.053 0.007
Horned Lark 559 961 3207 0.343 0.719 1.753
House Finch 352 90 479 0.216 0.067 0.262
House Wren 237 418 897 0.146 0.313 0.490
Indigo Bunting 173 450 645 0.106 0.337 0.353
Killdeer 754 1474 1829 0.463 1.103 1.000
Lapland Longspur 4934 1144 3.031 0.000 0.625
Least Bittern 1 0.000 0.000 0.001
Least Flycatcher 1 0.000 0.000 0.001
Least Sandpiper 17 0.000 0.000 0.009
Lesser Yellowlegs 4 12 13 0.002 0.009 0.007
Lincoln's Sparrow 3 13 3 0.002 0.010 0.002
Magnolia Warbler 3 1 0.002 0.001 0.000
Mallard 1636 462 509 1.005 0.346 0.278
Marsh Wren 1 0.001 0.000 0.000
Merlin 4 5 5 0.002 0.004 0.003
Mourning Warbler 3 1 0.002 0.000 0.001
Nashville Warbler 4 1 10 0.002 0.001 0.005
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Total No. Observed Frequency Observed
Northern Cardinal 239 322 559 0.147 0.241 0.306
Northern Flicker 129 136 300 0.079 0.102 0.164
Northern Harrier 150 58 61 0.092 0.043 0.033
Northern Pintail 20 0.000 0.015 0.000
Northern Rough-winged Swallow 52 161 0.032 0.000 0.088
Northern Shoveler 5 6 0.000 0.004 0.003
Species or Group 2005 2008 | 2009 2005 2008 2009
Northern Shrike 1 1 0.001 0.001 0.000
Northern Waterthrush 1 0.000 0.000 0.001
Olive-sided Flycatcher 1 1 0.001 0.000 0.001
Orange-crowned Warbler 1 0.001 0.000 0.000
Orchard Oriole 7 2 5 0.004 0.001 0.003
Osprey 4 0.002 0.000 0.000
Ovenbird 2 0.000 0.000 0.001
Palm Warbler 15 16 44 0.009 0.012 0.024
Peregine Falcon 4 0.002 0.000 0.000
Philadelphia Vireo 1 0.000 0.000 0.001
Pied-billed Grebe 2 0.000 0.000 0.001
Pine Siskin 1 37 0.001 0.028 0.000
Prothonotary Warbler 1 0.000 0.001 0.000
Purple Finch 1 12 12 0.001 0.009 0.007
Purple Martin 125 82 121 0.077 0.061 0.066
Red-bellied Woodpecker 33 26 145 0.020 0.019 0.079
Red-breasted Nuthatch 1 1 15 0.001 0.001 0.008
Red-eyed Vireo 40 20 32 0.025 0.015 0.017
Red-shouldered Hawk 2 0.000 0.000 0.001
Red-tailed Hawk 662 329 433 0.407 0.246 0.237
Ring-billed Gull 4859 1268 1737 2.985 0.949 0.950
Ring-necked Pheasant 57 70 145 0.035 0.052 0.079
Rose-breasted Grosbeak 51 4 63 0.031 0.003 0.034
Rough-legged Hawk 1 0.000 0.000 0.001
Ruby-crowned Kinglet 1 5 3 0.001 0.004 0.002
Ruby-throated Hummingbird 44 3 9 0.027 0.002 0.005
Rusty Blackbird 40 17 110 0.025 0.013 0.060
Sandhill Crane 3840 3911 4720 2.359 2.927 2.581
Savannah Sparrow 502 533 1220 0.308 0.399 0.667
Scarlet Tanager 8 2 0.005 0.000 0.001
Sedge Wren 6 36 9 0.004 0.027 0.005
Semipalmated Plover 2 0.000 0.000 0.001
Semipalmated Sandpiper 17 0.000 0.000 0.009
Sharp-shinned Hawk 5 5 14 0.003 0.004 0.008
Snow Bunting 52 429 576 0.032 0.321 0.315
Snow Goose 5 5 27 0.003 0.004 0.015
Solitary Sandpiper 3 1 10 0.002 0.001 0.005
Song Sparrow 1024 959 1767 0.629 0.718 0.966
Sora 1 6 0.000 0.001 0.003
Spotted Sandpiper 2 7 0.000 0.001 0.004
Summer Tanager 2 0.000 0.000 0.001
Swainson's Thrush 11 15 0.007 0.000 0.008
Swamp Sparrow 5 9 18 0.003 0.007 0.010
Tennessee Warbler 22 1 9 0.014 0.001 0.005
Tree Swallow 971 1104 1241 0.596 0.826 0.679
Tufted Titmouse 2 0.000 0.000 0.001
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Total No. Observed Frequency Observed
Tundra Swan 5 42 0.003 0.031 0.000
Turkey Vulture 408 105 125 0.251 0.079 0.068
Unidentified Accipiter spp. 1 7 3 0.001 0.005 0.002
Unidentified Buteo spp. 18 0.000 0.000 0.010
Unidentified Duck spp. 97 222 366 0.060 0.166 0.200
Unidentified Falcon spp. 1 0.000 0.000 0.001
Unidentified Finch spp. 85 55 0.000 0.064 0.030
Unidentified Flycatcher spp. 3 9 3 0.002 0.007 0.002
Unidentified Gull spp. 408 1581 1495 0.251 1.183 0.817
Species or Group 2005 2008 | 2009 2005 2008 2009
Unidentified Kinglet spp. 5 0.000 0.000 0.003
Unidentified Meadowlark spp. 21 0.013 0.000 0.000
Unidentified Oriole spp. 1 0.001 0.000 0.000
Unidentified Picoides spp. 6 11 0.000 0.004 0.006
Unidentified Raptor spp. 26 23 48 0.016 0.017 0.026
Unidentified Shorebird spp. 2 43 0.001 0.000 0.024
Unidentified Sparrow spp. 130 144 445 0.080 0.108 0.243
Unidentified spp. 456 781 0.000 0.341 0.427
Unidentified Swallow spp. 823 221 373 0.506 0.165 0.204
Unidentified Tern spp. 15 2 1 0.009 0.001 0.001
Unidentified Thrush spp. 5 0.000 0.000 0.003
Unidentified Vireo spp. 1 0.001 0.000 0.000
Unidentified Warbler spp. 79 93 118 0.049 0.070 0.065
Unidentified Woodpecker spp. 25 52 66 0.015 0.039 0.036
Unidentified Yellowlegs spp. 31 0.019 0.000 0.000
Upland Sandpiper 5 0.003 0.000 0.000
Vesper Sparrow 87 169 339 0.053 0.126 0.185
Warbling Vireo 33 13 50 0.020 0.010 0.027
Western Meadowlark 6 0.004 0.000 0.000
White-breasted Nuthatch 23 87 104 0.014 0.065 0.057
White-crowned Sparrow 14 12 58 0.009 0.009 0.032
White-throated Sparrow 47 7 47 0.029 0.005 0.026
Whooping Crane 4 5 0.002 0.000 0.003
Wild Turkey 132 73 197 0.081 0.055 0.108
Willow Flycatcher 7 5 21 0.004 0.004 0.011
Wilson's Snipe 5 1 0.003 0.000 0.001
Wilson's Warbler 1 0.000 0.000 0.001
Winter Wren 2 0.000 0.000 0.001
Wood Duck 42 6 241 0.026 0.004 0.132
Wood Thrush 3 1 12 0.002 0.001 0.007
Yellow Warbler 49 20 80 0.030 0.015 0.044
Yellow-bellied Sapsucker 1 2 0.001 0.000 0.001
Yellow-billed Cuckoo 4 1 0.002 0.000 0.001
Yellow-headed Blackbird 21 22 34 0.013 0.016 0.019
Yellow-rumped Warbler 50 52 45 0.031 0.039 0.025
TOTAL 43200 | 37326 | 53531 | 26.536 | 27.939 | 29.268

43



Post-Construction Bird and Bat Monitoring at the Forward Energy Center
Second Interim Report

March 19, 2010

Table 2. The top 15 most abundant bird species in each year during point counts. Numbers

of individuals and frequencies are presented for each species or species group. Each

species or group that is shared among years has a unique color to make it easier to
compare its relative rank among years.

2005 2008 2009
Rank Species No. | Freq Species No. | Fre Species No. | Freq
1 | Lapland Longspur 4934 | 3.031 6975 | 5.221 7975 | 4.360
2 | Ring-billed Gull 4859 | 2.985 | Sandhill Crane 3911 | 2.927 | Sandhill Crane 4720 | 2.581
3 | Sandhill Crane 3840 | 2.359 | Barn Swallow 3094 | 2.316 | American Goldfinch 3210 1.755
4 | Barn Swallow 3687 | 2.265 | American Goldfinch 2288 1.713 | Horned Lark 3207 1.753
5 | Double-crested Cormorant 3416 | 2.098 | American Crow 2154 1.612 | American Crow 2857 1.562
6 | American Crow 2257 1.386 | Unidentified Gull spp. 1581 1.183 | Barn Swallow 2757 1.507
7 | Mallard 1636 | 1.005 1474 | 1.103 1829 | 1.000
8 | American Goldfinch 1580 | 0.971 | Ring-billed Gull 1268 | 0.949 1767 | 0.966
9 | Brewer's Blackbird 1280 | 0.786 | Tree Swallow 1104 | 0.826 | Ring-billed Gull 1737 | 0.950
1194 | 0.733 | Horned Lark 961 | 0.719 | Unidentified Gull spp. 1495 | 0.817
1033 | 0.635 959 | 0.718 1358 | 0.742
1024 | 0.629 824 | 0.617 | Tree Swallow 1241 | 0.679
13 | Tree Swallow 971 0.596 | Savannah Sparrow 533 0.399 | Savannah Sparrow 1220 | 0.667
14 | Unidentified Swallow spp. 823 0.506 | Mallard 462 | 0.346 | Lapland Longspur 1144 | 0.625
15 754 | 0.463 | Indigo Bunting 450 | 0.337 1099 | 0.601
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Table 3. List of rare bird species observed during point counts or raptor surveys for all
years of study. List is based upon the Wisconsin Natural Heritage Working List
(revised July 2009). Species are listed as endangered (END), threatened (THR), or
species of concern (SC). Secondary listing category indicates protection under federal
but not state law (FL), under the Migratory Bird Act (M), or under other federal law

(P).
2005 | 2008 | 2009 | Scientific Name Common Name State Status
X Botaurus lentiginosus American Bittern SC/M
X Ixobrychus exilis Least Bittern SC/M
X X X Euphagus carolinus Rusty Blackbird SC/M
Colinus virginianus Northern Bobwhite SC/M
Icteria virens Yellow-breasted Chat SC/M
X X Grus americana Whooping Crane SC/FL
Poecile hudsonica Boreal Chickadee SC/M
Loxia curvirostra Red Crossbill SCM
X Coccyzus erythropthalmus Black-billed Cuckoo SC/M
X X Coccyzus americanus Yellow-billed Cuckoo SC/M
Limnodromus griseus Short-billed Dowitcher SC/M
Anas rubripes American Black Duck SC/M
X X Haliaeetus leucocephalus Bald Eagle SC/P
X Bubulcus ibis Cattle Egret SC/M
X X X Ardea alba Great Egret THR
Egretta thula Snowy Egret END
X X Falco peregrinus Peregrine Falcon END
Empidonax virescens Acadian Flycatcher THR
X Empidonax minimus Least Flycatcher SC/M
X X Contopus cooperi Olive-sided Flycatcher SC/M
X X X Empidonax traillii Willow Flycatcher SC/M
Empidonax flaviventris Yellow-bellied Flycatcher SC/M
Limosa haemastica Hudsonian Godwit SC/M
Limosa fedoa Marbled Godwit SC/M
Bucephala clangula Common Goldeneye SC/M
Accipiter gentilis Northern Goshawk SC/M
Podiceps auritus Horned Grebe SC/M
Podiceps grisegena Red-necked Grebe END
Aechmophorus occidentalis Western Grebe SC/M
Tympanuchus phasianellus Sharp-tailed Grouse SC/M
Falcipennis canadensis Spruce Grouse THR
X X Larus philadelphia Bonaparte's Gull SC/M
Larus marinus Great Black-backed Gull SC/M
Larus minutus Little Gull SC/M
X X X Circus cyaneus Northern Harrier SC/M
X X Buteo lineatus Red-shouldered Hawk THR
X X X Ardea herodias Great Blue Heron SC/M
Perisoreus canadensis Gray Jay SC/M
Tyrannus verticalis Western Kingbird SC/M
X X X Regulus calendula Ruby-crowned Kinglet SC/M
X Gavia immer Common Loon SC/M
X X X Progne subis Purple Martin SC/M
X X X Sturnella magna Eastern Meadowlark SC/M
X Sturnella neglecta Western Meadowlark SC/M
X Mergus merganser Common Merganser SC/M?
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Gallinula chloropus Common Moorhen SC/M
X X Nycticorax nycticorax Black-crowned Night-heron SC/M
2005 | 2008 | 2009 | Scientific Name Common Name State Status
Nyctanassa violacea Yellow-crowned Night-heron THR
X X X Icterus spurius Orchard Oriole SC/™M?
Tyto alba Barn Owl END
Strix nebulosa Great Gray Owl SC/M
Asio otus Long-eared Owl SC/M
Surnia ulula Northern Hawk Owl SCM
Asio flammeus Short-eared Owl SC/M
X X X Pelecanus erythrorhynchos American White Pelican SC/M
Phalaropus tricolor Wilson's Phalarope SC/M
X Anas acuta Northern Pintail SC/M
X Pluvialis dominica American Golden Plover SC/M
Charadrius melodus Piping Plover END
Tympanuchus cupido Greater Prairie-chicken THR
Laterallus jamaicensis Black Rail SC/M
Rallus elegans King Rail SC/M
Coturnicops noveboracensis Yellow Rail THR
Tryngites subruficollis Buff-breasted Sandpiper SC/M
X X X Tringa solitaria Solitary Sandpiper SC/M
X Bartramia longicauda Upland Sandpiper SC/M
Aythya affinis Lesser Scaup SC/M
Lanius ludovicianus Loggerhead Shrike END
X X Carduelis pinus Pine Siskin SC/M?
X X X Spizella pusilla Field Sparrow SC/M
X X Ammodramus savannarum Grasshopper Sparrow SC/M
X X Ammodramus henslowii Henslow's Sparrow THR
Chondestes grammacus Lark Sparrow SC/M
Ammodramus leconteii Le Conte's Sparrow SC/M
Ammodramus nelsoni Nelson's Sharp-tailed Sparrow SC/M
X X X Pooecetes gramineus Vesper Sparrow SC/M
Cygnus buccinator Trumpeter Swan END*
X X X Anas discors Blue-winged Teal SC/M
X X Chlidonias niger Black Tern SC/M
Sterna caspia Caspian Tern END
X Sterna hirundo Common Tern END
X X Sterna forsteri Forster's Tern END
X X X Toxostoma rufum Brown Thrasher SC/M
X X Catharus ustulatus Swainson's Thrush SC/M
X X X Hylocichla mustelina Wood Thrush SC/M
Vireo bellii Bell's Vireo THR
X Vireo philadelphicus Philadelphia Vireo SC/M
Vireo griseus White-eyed Vireo SC/M
Dendroica caerulescens Black-throated Blue Warbler SC/M
Vermivora pinus Blue-winged Warbler SC/M
X Wilsonia canadensis Canada Warbler SC/M
X Dendroica tigrina Cape May Warbler SC/M
Dendroica cerulea Cerulean Warbler THR
Oporornis agilis Connecticut Warbler SC/M
Vermivora chrysoptera Golden-winged Warbler SC/M
Wilsonia citrina Hooded Warbler THR
Oporornis formosus Kentucky Warbler THR
Dendroica kirtlandii Kirtland's Warbler SC/FL
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X X X Vermivora ruficapilla Nashville Warbler SC/M
X Protonotaria citrea Prothonotary Warbler SC/M
X X X Vermivora peregrina Tennessee Warbler N
X Wilsonia pusilla Wilson's Warbler SC/M
Helmitheros vermivorus Worm-eating Warbler END
2005 | 2008 | 2009 | Scientific Name Common Name State Status
Dendroica dominica Yellow-throated Warbler END
Seiurus motacilla Louisiana Waterthrush SC/M
Anas americana American Wigeon SC/M
Scolopax minor American Woodcock SC/M
Picoides arcticus Black-backed Woodpecker SC/M
Melanerpes erythrocephalus Red-headed Woodpecker SC/M
Thryomanes bewickii Bewick's Wren END
Thryothorus ludovicianus Carolina Wren SC/M
X X X Cistothorus platensis Sedge Wren SC/M
X X X Dolichonyx oryzivorus Bobolink SC/M
X Aythya valisineria Canvasback SC/M
X X X Spiza americana Dickcissel SC/M
Calidris alpina Dunlin SC/M
X X X Falco columbarius Merlin SC/M
X Pandion haliaetus Osprey THR®
Aythya americana Redhead SC/M
Catharus fuscescens Veery SC/M
Numenius phaeopus Whimbrel SC/M
Caprimulgus vociferus Whip-poor-will SC/M
37 33 43

* Included by Bill Volkert as a sensitive species, but not included on WNH working list.

® Currently in the process of being de-listed.
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Table 4. Table of raptor and large-bodied bird numbers by species and observation
frequencies by year from raptor surveys. Frequency is calculated as the total
number of individuals per total number of surveys. Conservation status of each species
is denoted as: SE = State Endangerd, ST = State Threatened, SC = Species of Special
Concern in Wisconsin. Also noted is the the change in frequency of the most abundant
identified species between pre- and post-construction (averaged over 2008 and 2009).
N/A indicates species that were not recorded within that year.

Total No. Observed Frequency Observed

Species or Group Status | 2005 | 2008 | 2009 2005 2008 2009 | % change
Accipiter spp. 2 1 4 0.022 0.021 0.029

American Kestrel 35 5 15 0.376 0.104 0.107 -71.9
American White Pelican N/A 189 | 1690 N/A 3.938 | 12.071

Bald Eagle SC 2 0.022 0.000 0.000

Bonaparte's Gull SC 300 N/A 3.226 0.000 N/A

Buteo spp. 1 16 0.011 0.000 0.114

Broad-winged Hawk 8 2 0.086 0.000 0.014

Cooper's Hawk 28 1 0.301 0.021 0.000
Double-crested Cormorant 10 0.000 0.000 0.071

Great Blue Heron SC 31 3 30 0.333 0.063 0.214 -58.5
Great Horned Owl 2 0.000 0.000 0.014

Great Egret ST 10 4 21 0.108 0.083 0.150 8.5
Green Heron 2 0.000 0.000 0.014

Gull spp. 104 | N/A 0.000 2.167 | N/A

Herring Gull 2 | N/A 0.000 0.042 | N/A

Northern Harrier SC 64 11 41 0.688 0.229 0.293 -62.1
Osprey* ST 2 0.022 0.000 0.000

Peregrine Falcon SE 2 1 0.022 0.021 0.000

Raptor spp. 56 2 36 0.602 0.042 0.257
Red-shouldered Hawk ST 1 2 0.011 0.000 0.014

Red-tailed Hawk 426 99 323 4.581 2.063 2.307 -52.3
Sandhill Crane 326 115 330 3.505 2.396 2.357 -32.2
Sharp-shinned Hawk 1 2 4 0.011 0.042 0.029

Turkey Vulture 565 305 609 6.075 6.354 4.350 -11.9
Unidentified spp. 3 6 0.000 0.063 0.043

TOTAL 1860 847 | 3143 | 20.000 | 17.646 | 22.450

* - currently in the process of being de-listed
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Table 5.

Post-Construction Bird and Bat Monitoring at the Forward Energy Center
Second Interim Report
March 19, 2010

Numbers and percentages of raptors and large-bodied birds flying at the various flight heights in each year. 1 = below

RZ, 2 = within RZ, 3 = above RZ. Percentages are un-bracketed and numbers of individuals are given in brackets.

2005 2008 2009
Flight Height Category 1 2 3 1 2 3 1 2 3
Accipiter spp. 100 (2) 100 (1) 75 (3) 25 (1)
American Kestrel 90 (18) 5(1) 5(1) 25 (1) 75 (3) 93 (14) 7 (1)
American White Pelican 1 (1) 99(188) | 15(253) | 31(519) | 54 (919)
Bald Eagle 100 (2)
Bonaparte's Gull 86 (259) 13 (38) 1(3)
Buteo spp. 100 (1) 44 (7) 31 (5) 25 (4)
Broad-winged Hawk 25 (2) 75 (6) 100 (2)
Cooper's Hawk 36 (10) 32 (9) 32 (9) 100 (1)
Double-crested Cormorant 10 (1) 90 (9)
Great Blue Heron 40 (12) 17 (5) 43 (13) 67 (2) 33(1) 86 (26) 7(2) 72
Great Horned Owl 100 (2)
Great Egret 80 (4) 20 (1) 25 (1) 50 (2) 25 (1) 61 (11) 22 (4) 17 (3)
Green Heron 100 (2)
Gull spp. 100 (104)
Herring Gull 50 (1) 50 (1)
Northern Harrier 53 (34) 64 41 (26) 55 (6) 9(1) 36 (4) 78 (31) 20 (8) 2(1)
Osprey* 100 (2)
Peregrine Falcon 50 (1) 50 (1) 100 (1)
Raptor spp. 14 (8) 13 (7) 73 (41) 50 (1) 50 (1) 39 (14) 28 (10) 33 (12)
Red-shouldered Hawk 100 (1) 50 (1) 50 (1)
Red-tailed Hawk 24 (99) 18(73) | 58(236) 42(39) | 24(22)| 34(32)| 53(163) 25 (76) 22 (67)
Sandhill Crane 48 (151) | 25(79) 27 (85) 62 (71) | 35 (40) 3@ | 81(177) 12 (25) 715
Sharp-shinned Hawk 100 (1) 100 (2) 100 (4)
Turkey Vulture 18 (104) | 21 (117) | 61 (344) 18 (56) 18(54) | 64(195) | 44 (271) | 31(190) | 25(154)
Unidentified spp. 67 (2) 33 (1) 33 (2) 67 (4)
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Post-Construction Bird and Bat Monitoring at the Forward Energy Center
Second Interim Report

Table 6. Summary of bat passes for the 2008 and 2009 field seasons of the bat study.

March 19, 2010

Low-Frequency | High-Frequency All
Year Bat Passes Bat Passes Bat Passes
2008 4952 1737 6689
2009 7685 2764 10449
TOTAL 12637 4501 17138
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Post-Construction Bird and Bat Monitoring at the Forward Energy Center

Table 7 - Carcasses found during each field season of the mortality study.

A. Bird species

Second Interim Report

March 19, 2010

Common Name Fall 2008 Spring 2009 Fall 2009
Count (%) Count (%) Count (%)

Red-tailed Hawk 1(17 1(8)

Barn Swallow 117

Cliff Swallow 1017

Tree Swallow 2 (33)

Killdeer 1017

Black-and-white Warbler 217

Rubv-crowned Kinglet 217

Euronean Starling 1(8)

Savannah Sparrow 1(8)

Bobolink 1(8)

American Redstart 1(8)

Black-billed Cuckoo 1(8)

Red-eved Vireo 2(17)

Blackooll Warbler 1(100)

TOTAL 6 12 1

B. Bat species
Common Name Fall 2008 Spring 2009 Fall 2009
Count (%) Count (%) Count (%)

Hoary Bat* 18 (23) 16 (39)
Silver-Haired Bat* 23 (30) 3 (100) 10 (24)
Eastern Red Bat* 8 (10) 6 (15)
Big Brown Bat 8 (10) 4 (10)
Little Brown Bat 11 (14) 1(2)
Myotis Spp. 5(7)
Unknown** 4 (5) 4 (10)
TOTAL 77 3 41

*Currently on Wisconsin Natural Heritage Working List as a species of special concern but not actively being tracked

** Awaiting identification

51



Post-Construction Bird and Bat Monitoring at the Forward Energy Center
Second Interim Report
March 19, 2010

Table 8. Spatial distribution of carcasses within turbine search plots for each field season of
the mortality study. The percentage of bird or bat carcasses for each season is shown

for each distance category from the turbine.

Bats Birds
Distance | Summer/Fall Spring Summer/Fall | Summer/Fall Spring Summer/Fall
(m) 2008 2009 2009 2008 2009 2009
*(N =174) (N=3) *(N =38) (N=6) N=12) N=1)
0-10 24 0 29 17 0 0
10-20 19 0 21 33 0 0
20 - 30 20 67 21 17 8 0
30 - 40 14 0 13 0 25 0
40 - 50 7 33 11 0 8 0
50-60 7 0 0 17 17 0
60 - 70 7 0 5 17 0 0
70 - 80 1 0 0 0 25 100
80 -90 0 0 0 0 17 0
90 - 100 0 0 0 0 0 0
100-110 1 0 0 0 0 0

*Distance data missing for 3 bats
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Post-Construction Bird and Bat Monitoring at the Forward Energy Center
Second Interim Report
March 19, 2010

Table 9. Bat mortality distribution by turbine for all field seasons of the mortality study.
Species abbreviations: EPFU = big brown bat; LABO = eastern red bat; LACI = hoary Bat; LANO =
silver-haired bat; MYLU = little brown bat; MYOTIS = identified down to the genus Myotis, UNID =
unidentified. Turbine numbers have been changed to preserve confidentiality.

REGION | TURBINE # | EPFU | LABO | LACI | LANO | MYLU MYOTIS UNID | Total Mortality

Western 1 4 4
2 1 3 1 5
3 1 1
4 1 1 2
5 1 1 3 1 6
6 1 1 1 2 5
7 1 1
8 1 1 1 3
9 1 1 2
10 1 1 1 1 1 5
11 1 1
12 1 1
13 1 1 2
14 2 1 3

Central 15 2 1 10
16 2 1 2 8
17 2
18 2 2 1
19 1 1
20 2 1 7 4 1 15
21 2 1 3
22 1 1
23 1 1 2
24 1 1
25 1 4

East 26 2 2 1 8

27 1 1
28 3 5 11
29 2 1 1 8

TOTAL 29 12 14 34 36 12 5 8 121
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Table 10. Bird mortality distribution by turbine for all field seasons of the mortality study.

Post-Construction Bird and Bat Monitoring at the Forward Energy Center
Second Interim Report
March 19, 2010

Species abbreviations: RTHA = Red-tailed Hawk; KILL = Killdeer; BARS = Barn Swallow; TRES = Tree Swallow; CLSW = Cliff Swallow; REVI
= Red-eyed Vireo; RCKI = Ruby-crowned Kinglet; BAWW = Black-and-white Warbler; AMRE = American Redstart; SAVS = Savannah Sparrow;
BOBO = Bobolink; BBCU = Black-billed Cuckoo; BPWA = Blackpoll Warbler; EUST = European Starling. Turbine numbers have been changed.
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Post-Construction Bird and Bat Monitoring at the Forward Energy Center
Second Interim Report

Table 11. Searcher efficiency and scavenger removal rates for each field season of the

March 19, 2010

mortality study.
Birds Bats
. Searcher Scavenger Searcher Scavenger
Field Season Efficiency Removal Efficiency Removal*
Summer/Fall 2008 78% 63% 45% 35%
Spring 2009 71% 40% 33% 36%
Summer/Fall 2009 64% 42% 48% 41%

*Surrogate mice used in place of bats for Spring 2009 and Summer/Fall 2009 field seasons
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