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METHODS 

The year one study in the Project area consisted of large bird surveys and incidental wildlife 

observations for federally or state-listed and other special-status species. 

Large Bird Surveys 

Large bird surveys (variable circular plots) were conducted using methods similar to Reynolds et 

al. (1980). Methods were consistent with guidance from the USFWS for completing eagle 

conservation plans (USFWS 2016) and the study plan was reviewed and approved by the 

USFWS (K. Lott, USFWS, pers comm.) in July 2016. 

Survey Plots 

Twenty-eight survey points were established along public roads within the Project area (Figure 

4). Each survey point was centered on a circular survey plot with an 800-meter (m; 2,625-foot 

[ft]) radius. Circular plots covered approximately 30.0% of the Project area. 
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Survey Methods 

Each survey plot was surveyed for 60 minutes (min). Surveys focused on eagle observations; 

however, other large birds (i.e., raptors, shorebirds, waterfowl, waterbirds, and vultures) and 

federally and state-listed species were also recorded. Flight or movement paths for eagles and 

other large birds were mapped and given corresponding unique observation numbers. The map 

indicated whether the bird was within or outside the survey plot based on reference markers at 

known distances from the plot center. Recent aerial photographs were used to aid in recording 

locations of observations as accurately as possible. Flight paths and perch locations were 

digitized using ArcGIS 10.3.  

During each survey, the estimated distance to each bird observed was recorded to the nearest 

5 m (16 ft). The date, start and end time of observation period, plot number, species or best 

possible identification, number of individuals, sex and age class (if identifiable), distance from 

plot center when first observed (m), closest distance (m), height above ground (m), activity, and 

habitat were recorded.  

Bird behavior and habitat were recorded for each bird observation. For eagle observations, 

additional behavior and habitat data were recorded during each 1-min interval the bird was 

within view, per the ECPG (USFWS 2016). Behavior categories included soaring flight, flapping-

gliding, hunting kiting or hovering, stooping or diving at prey, stooping or diving in an 

antagonistic context with other birds, perched, being mobbed, undulating or territorial flight, 

auditory, and other (noted in comments). The initial flight patterns and habitat types (at first 

observation) were uniquely identified on the data sheet and subsequent patterns and habitats 

were recorded. The flight direction of observed birds was recorded on the data sheet map. 

Approximate flight height at first observation was recorded to the nearest 5 m (16 ft) and the 

approximate lowest and highest flight heights observed were also recorded. Any comments or 

unusual observations were noted in the comments section. Weather information recorded for 

each survey plot included temperature, wind speed, wind direction, precipitation, and cloud 

cover.  

Observation Schedule 

Surveys were conducted from August 2016 – August 2017. Surveys were conducted 

approximately every week (seven survey plots each week). Surveys were scheduled to 

approximately cover all daylight hours on the survey day, as appropriate for the season in which 

each survey was conducted. To the extent practical, each plot was surveyed the same number 

of times. 

Incidental wildlife observations provide records of special-status wildlife seen outside of the 

standardized surveys. All special-status species were recorded in a similar fashion to 

standardized surveys. The observation number, date, time, species, number of individuals, 

sex/age class, distance from observer, activity, height above ground (for bird species) and 

habitat were recorded. The location of special-status species was recorded in Universal 
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Transverse Mercator (UTM) coordinates using a hand-held Global Positioning System (GPS) 

unit. 

Statistical Analysis 

For analysis purposes, a visit was defined as the required length of time, in days, to survey all of 

the plots once within the study area. Visits were assigned according to the following criteria: 1) a 

single visit had to be completed in a single season, and 2) a visit could be spread across 

multiple dates, but a single date could not contain surveys from multiple visits. Under certain 

circumstances, such as extreme weather conditions, plots were not surveyed during some 

visits. In these cases, a visit might not have constituted a survey of all plots. 

Quality Assurance and Quality Control 

Quality assurance and quality control (QA/QC) measures were implemented at all stages of the 

study, including in the field, during data entry and analysis, and report writing. Following 

surveys, observers were responsible for inspecting data forms for completeness, accuracy, and 

legibility. Potentially erroneous data was identified using a series of database queries. Irregular 

codes or data suspected as being questionable were discussed with the observer and/or project 

manager. Errors, omissions, or problems identified in later stages of analysis were traced back 

to the raw data forms, and appropriate changes in all steps were made. 

Data Compilation and Storage 

A Microsoft® Access database was developed to store, organize, and retrieve survey data. Data 

were keyed into the electronic database using a pre-defined protocol to facilitate subsequent 

QA/QC and data analysis. All data forms, field notebooks (if provided), and electronic data files 

were retained for reference. 

Large Bird Surveys 

Bird Diversity and Species Richness 

Bird diversity was illustrated by the total number of unique species observed. Species lists (with 

the number of observations and the number of groups) were generated by season and included 

all observations of birds detected, regardless of their distance from the observer. In some 

cases, the tally may represent repeated sightings of the same individual. For example, a sum of 

50 individuals of northern harrier may be 50 unique birds or it may be one bird observed on 50 

separate visits or something in between. Species richness by season was calculated by 

averaging the total number of species observed within each plot during a visit, then averaging 

across plots within each visit, followed by averaging across visits within the season. Overall 

species richness was calculated as a weighted average of seasonal values by the number of 

days in each season. Species diversity and richness were compared among seasons for 

surveys. 
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Bird Use, Percent of Use, and Frequency of Occurrence 

For generating standardized eagle observation estimates, large birds detected within the 800-m 

(2,625 ft) radius plot at any time were used in the analysis. The metric used to measure mean 

bird use was the number of birds per plot per survey. These standardized estimates of mean 

bird use were used to compare differences between bird types, seasons, survey plots, and other 

studies where similar methods were used. Mean use by season was calculated by summing the 

total number of birds seen within each plot during a visit, then averaging across plots within 

each visit, followed by averaging across visits within the season. Overall mean use was 

calculated as a weighted average of seasonal values by the number of days in each season. 

Bird Flight Height and Behavior 

Bird flight heights are important metrics to assess potential exposure. Flight height information 

was used to calculate the percentage of birds observed flying within the rotor-swept height 

(RSH) for turbines likely to be used in the Project area. A RSH for potential collision with a 

turbine blade of 25 – 150 m (82 – 492 ft) above ground level (AGL) was used for the purposes 

of the analysis. The flight height recorded during the initial observation was used to calculate the 

percentage of birds flying within the RSH and mean flight height. The percentage of birds flying 

within the RSH at any time was calculated using the lowest and highest flight heights recorded.  

Bird Exposure Index 

The bird exposure index is used as a relative measure of species-specific risk of turbine 

collision and the species most likely to occur as fatalities in the wind energy facility. A relative 

index of bird exposure (R) was calculated for bird species observed during the surveys using 

the following formula: 

R = A*Pf*Pt

Where A equals mean relative use for species i (large bird observations within 800 m (2,625 ft) 

of the observer) averaged across all surveys, Pf equals the proportion of all observations of 

species i where activity was recorded as flying (an index to the approximate percentage of time 

species i spends flying during the daylight period), and Pt equals the proportion of all initial flight 

height observations of species i within the likely RSH. The exposure index does not account for 

other possible collision risk factors, such as foraging or courtship behavior. 

Spatial Use 

Large bird flight paths were qualitatively compared to study area characteristics (e.g., 

topographic features). The objective of mapping observed large bird locations and flight paths 

was to identify areas of concentrated use by diurnal raptors and other large birds and/or 

consistent flight patterns within the study area. This information can be useful in turbine layout 

design or micro-siting individual turbines to reduce risk to birds. 
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Eagle Minutes 

Following survey protocols described in the ECPG, eagle minutes were recorded within the  

3-dimensional survey plots (i.e., cylinders) inclusive of the area within 800 m (2,625 ft) of the 

survey point and up to 200 m (656 ft) AGL. Eagle minutes were defined as the number of 

minutes an eagle was observed in flight1 within these cylinders during the 60-min survey event. 

These observations were then summed to document eagle minutes per survey plot. Temporal 

variation was evaluated by calculating eagle minutes per month over the 12-month study.  

RESULTS 

Large Bird Surveys 

A total of 359 surveys were conducted from August 16, 2016 – August 15, 2017. An 800 m 

(2,625 ft) viewshed was used when calculating species richness, use, percent composition, 

percent frequency, and exposure index for all large bird species observed. 

Bird Diversity and Species Richness 

Twenty-one unique species were observed over the course of surveys (Table 2). A mean of 

1.85 large bird species/800-m plot/60-min survey were recorded. Bird diversity (the number of 

unique species observed) was highest during the spring (16 species), followed by winter (15), 

fall (13), and summer (12). Large bird species richness (mean number of species per plot per 

survey) was highest during the spring (2.46 species/plot/survey), followed by winter (2.05), fall 

(1.86) and summer (1.07).  

Table 2. Summary of species richness (species/800-meter plot/60-min survey), and sample size 
by season and overall during the large bird surveys at the Seneca Wind Project from 
August 16, 2016 – August 15, 2017. 

Season
Number 
of Visits

# Surveys 
Conducted

# Unique 
Species Species Richness

Spring 3 84 16 2.46 
Summer 4 112 12 1.07 
Fall 3 79 13 1.86 
Winter 3 84 15 2.05 

Overall 13 359 21 1.85

A total of 2,758 birds were observed within 1,024 separate groups (defined as one or more 

individuals) during the surveys (Appendix A). Four species (19.0% of all species) composed 

74.9% of all observations and included: turkey vulture (Cathartes aura), Canada goose (Branta

canadensis), mourning dove (Zenaida macroura), and American crow (Corvus brachyrhynchos). 

All other species accounted for less than 6.5% of the observations, individually. A total of 295 

diurnal raptors, including 79 bald eagles, were recorded during surveys (Appendix A).  

1 Observations of perched eagles do not apply to eagle minutes.
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Bird Use, Percent of Use, and Frequency of Occurrence 

Mean bird use, percent of use, and frequency of occurrence were calculated by season for all 

bird types (Table 3) and species (Appendix B). The highest overall large bird use occurred 

during the winter (10.64 birds/800-m plot/60-min survey), followed by fall (9.93), spring (7.46), 

and summer (4.01). 

Waterfowl 

Waterfowl had the highest use during the winter (5.18 birds/plot/60-min survey), compared to 

other times of the year (Table 3). High waterfowl use during the winter was due to several large 

groups of Canada goose that composed 44.7% of the overall winter bird use (Appendix B). 

Otherwise, waterfowl composed less than 5.2% of the overall large bird use in the other 

seasons. Waterfowl were observed most frequently during the winter (21.4%), followed by 

spring (13.1%), fall (1.4%) and summer (0.9%; Table 3).  

Shorebirds 

Shorebirds had the highest use during fall (0.70 birds/plot/60-min survey), compared to other 

times of the year (spring 0.56, summer 0.35, and winter 0.18; Table 3). Shorebirds composed 

less than 9.0% of the overall large bird use for all four seasons. Shorebirds were observed 

during 31.0% of the spring surveys compared to less than 15.0% at other times of the year 

(Table 3). 

Diurnal Raptors 

Diurnal raptor use was highest during the winter (1.12 birds/plot/60-min survey), followed by fall 

(0.94), spring (0.75) and summer (0.43; Table 3). Higher use during the winter was primarily due 

to high winter use of the Project area by red-tailed hawk (Buteo jamaicensis; 0.58 birds/plot/60-

min survey) compared to other diurnal raptor species observed. Red-tailed hawk also had the 

highest use of any diurnal raptor during the spring (0.49) and summer (0.20; Appendix B). Bald 

eagle (Haliaeetus leucocephalus) had the highest use of any diurnal raptor during the fall (0.31 

birds/plot/60-min survey). Bald eagles were also recorded during the summer, spring, and 

winter with mean use ranging from 0.10 to 0.15 birds/plot/60-min survey (Appendix B). Bald 

eagles were observed during 18.0% of fall surveys, 10.7% of winter surveys, 8.9% of summer 

surveys, and 7.1% of spring surveys.  

Vultures 

Turkey vulture was the only vulture species observed, and use by turkey vulture was relatively 

even during the fall and spring (4.60 and 4.23 birds/plot/60-min survey, respectively; Table 3, 

Appendix B). Turkey vulture composed 56.6 % of overall large bird use during the spring, 50.6% 

during the summer, 46.3% during the fall, and 1.5% during the winter. Turkey vultures were 

observed during 78.6% of surveys during the spring, 54.9% of fall surveys, 38.4% of summer 

surveys, and 4.8% of winter surveys (Table 3). 
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Doves/Pigeons 

Dove and pigeon use was highest during the fall (3.01 birds/plot/60-min survey) compared to 

winter (1.81), summer (1.05), and spring (0.25; Table 3). Dove and pigeons were observed 

during 29.6% of fall surveys, 23.8% of winter surveys, 18.8% of summer surveys, and 13.1% of 

spring surveys (Appendix B).  

Large Corvids 

American crow was the only species of large corvid recorded during surveys. Large corvid use 

was highest during the winter (2.10 birds/plot/60-min survey) and spring (1.17; Table 3), 

followed by fall (0.58) and summer (0.04; Table 3). Large corvids accounted for 19.7% of overall 

large bird use during the winter, 15.6% during the spring, 5.9% during the fall, and 1.1% during 

the summer. Large corvids were observed during 52.4% of winter surveys, 39.3% of spring 

surveys, 15.5% of fall surveys, and 3.6% of summer surveys (Table 3, Appendix B). 
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Bird Flight Height and Behavior 

Flight height characteristics, based on initial flight height observations and estimated use, were 

estimated for large bird types and species (Tables 4 and 5). During surveys, 894 groups of large 

birds were observed flying within the 800-m plot, totaling 2,376 individuals. Overall, 68.1% of 

flying large birds were recorded within the RSH, 15.9% were below the RSH, and 16.0% were 

flying above the RSH (25 – 150 m [82 – 492 ft] AGL). Diurnal raptors were observed flying in the 

RSH 58.0% of the time, below the RSH 22.8% of the time, and above the RSH 19.2% of the 

time. Eagles were observed flying within the RSH 67.3% of the time (Table 4).  

Table 4. Flight height characteristics by bird typea and raptor subtype during large bird surveys at 
the Seneca Wind Project from August 16, 2016 – August 15, 2017.

# Groups 
Flying

# Obs 
Flying

Mean Flight 
Height (m)

% Obs 
Flying

% within Flight Height 
Categories

Bird Type 0-25 m 25-150mb >150m

Waterbirds 18 19 81.67 100 5.3 84.2 10.5 
Waterfowl 45 394 83.67 82.8 5.3 58.9 35.8 
Shorebirds 54 99 31.61 65.6 52.5 47.5 0 
Gulls/Terns 1 2 250.00 100 0 0 100 
Diurnal Raptors 195 224 103.67 80.6 22.8 58.0 19.2 
Accipiters 10 10 95.00 83.3 20.0 60.0 20.0
Buteos 85 107 111.99 81.7 9.3 70.1 20.6
Northern Harrier 13 14 8.77 100 92.9 7.1 0
Eagles 53 55 162.74 88.7 0 67.3 32.7
Falcons 32 36 24.31 63.2 72.2 27.8 0
Osprey 1 1 30.00 100 0 100 0
Other Raptors 1 1 200.00 100 0 0 100
Vultures 367 936 110.08 99.0 1.7 79.0 19.3 
Upland Game Birds 0 0 0 0 0 0 0 
Doves/Pigeons 89 403 27.31 75.5 37.2 62.0 0.7 
Large Corvids 125 299 38.50 91.2 29.1 68.2 2.7 

Large Birds Overall 894 2,376 83.95 86.7 15.9 68.1 16.0
a.800-meter (m; 2,625-foot [ft]) radius plot for large birds. 
b. The likely “rotor-swept height” for potential collision with a turbine blade, or 25 to 150 m (82 to 492 ft) above ground 

level. 
Note: obs = observations 

Bird Exposure Index 

A relative exposure index based on initial flight height observations and relative abundance 

(defined as the use estimate) was calculated for each bird species (Appendix C). The exposure 

index is does not account for other possible collision risk factors, such as foraging or courtship 

behavior. Those species that had exposure to the RSH are listed in Table 5, and a complete list 

of all species is presented in Appendix C. Turkey vulture had a higher exposure index than any 

other species (2.23): all other large bird species had an exposure index less than 1.00. Red-

tailed hawk had the highest exposure index of all diurnal raptor species (0.21) followed by bald 

eagle (0.11; Table 5). All other diurnal raptor species had an exposure index of 0.02 or less.  
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Table 5. Relative exposure index and flight characteristics for large bird speciesa during large 
bird surveysc at the Seneca Wind Project from August 16, 2016 – August 15, 2017.

Species
# Groups 

Flying
Overall 

Mean Use % Flying

% Flying within 
RSHb based on 

Initial obs
Exposure 

Index

% Within 
RSH at 

Anytime

turkey vulture 367 2.85 99.0 79.0 2.23 88.2 
Canada goose 40 1.18 81.1 62.6 0.60 63.2 
American crow 125 0.93 91.2 68.2 0.58 75.3 
rock pigeon 24 0.53 88.6 85.2 0.40 86.5 
mourning dove 65 1.02 69.1 47.6 0.34 51.2 
red-tailed hawk 84 0.37 81.5 69.8 0.21 76.4 
killdeer 54 0.46 65.6 47.5 0.14 64.6 
bald eagle 53 0.18 88.7 67.3 0.11 76.4 
great blue heron 17 0.05 100 83.3 0.04 88.9 
American kestrel 30 0.16 61.1 24.2 0.02 39.4 
Cooper's hawk 10 0.04 83.3 60.0 0.02 70.0 
mallard 2 0.02 100 100 0.02 100 
snow goose 1 0.01 100 100 0.01 100 
peregrine falcon 2 0.01 100 66.7 <0.01 100 
osprey 1 <0.01 100 100 <0.01 100 
rough-legged hawk 1 <0.01 100 100 <0.01 100 
northern harrier 13 0.04 100 7.1 <0.01 14.3 
common goldeneye 1 <0.01 100 100 <0.01 100 
green heron 1 <0.01 100 100 <0.01 100 

a Only includes species with actual exposure index values; see Appendix C for full listing. 
b The likely “rotor-swept height” for potential collision with a turbine blade, or 25 to 150 meters (m; 82 to 492 feet [ft]) 

above ground level. 
c. 800-m (2,625-ft]) radius plot for large birds. 

Spatial Use 

For all large bird species combined, use was highest at survey plots 6 and 12 (18.92 and 18.31 

birds/60-min survey, respectively; Figure 5, Appendix D). Bird use at other survey plots ranged 

from 2.67 to 13.77 birds/60-min survey. Diurnal raptor use was highest at plots 12 and 3 (1.54 

and 1.46 birds/60-min survey, respectively; other plots had diurnal raptor use ranging from 0.25 

to 1.38 birds/60-min survey. Eagle use was highest at plot 12 (0.77 birds/60-min survey) and 

ranged from 0 to 0.69 birds/60-min survey at other plots. Flight paths of eagles and other 

federally or state-listed species were digitized and mapped (Figure 6).  
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Figure 5a. Overall large bird use by observation plot during large bird surveys in the Seneca 
Wind Project from August 16, 2016 – August 15, 2017.

Figure 5b. Waterfowl use by observation plot during large bird surveys in the Seneca Wind 
Project from August 16, 2016 – August 15, 2017.
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Figure 5c. Shorebird use by observation plot during large bird surveys in the Seneca Wind 
Project from August 16, 2016 – August 15, 2017.

Figure 5d. Diurnal raptor use by observation plot during large bird surveys in the Seneca Wind 
Project from August 16, 2016 – August 15, 2017.
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Figure 5e. Bald eagle use by observation plot during large bird surveys in the Seneca Wind 
Project from August 16, 2016 – August 15, 2017.

Figure 5f. Vulture use by observation plot during large bird surveys in the Seneca Wind Project 
from August 16, 2016 – August 15, 2017.
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Figure 5g. Dove and pigeon use by observation plot during large bird surveys in the Seneca 
Wind Project from August 16, 2016 – August 15, 2017.

Figure 5h. Large corvid use by observation plot during large bird surveys in the Seneca Wind 
Project from August 16, 2016 – August 15, 2017.
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Eagle Minutes 

During surveys 193 eagle minutes were documented within the 3-dimensional survey plots (i.e., 

cylinders) inclusive of the area within 800 m (2,625 ft)  of the survey point and up to 200 m AGL 

(Table 6a). The most eagle minutes were recorded during November 2016 (98 min), followed by 

December 2016 (25 min), and October 2016, February 2017, and March 2017 (11 min, each). 

Six or fewer eagle minutes were recorded during all other months (Table 6a). The relatively high 

number of eagle minutes recorded in November resulted from one observation of five eagles 

observed soaring within the 800-m x 200-m (2,625 x 656 ft) cylinder of survey plot 12 for an 

extended period of time.   

Table 6a. Number of eagle minutes1 by month during large bird surveys in the Seneca Wind 
Project from August 16, 2016 – August 15, 2017.

Month Year Eagle Minutes1

August 2016 4 
September 2016 6 

October 2016 11 
November 2016 98 
December 2016 25 
January 2017 6 
February 2017 11 

March 2017 11 
April 2017 2 
May 2017 4 
June 2017 5 
July 2017 6 

August 2017 4 

Total 193
1 Observations of eagles flying within an 800-meter (m; 2,625-foot [ft]) x 200-m (656-ft) cylinder 

Eagle minutes were documented at 16 of the observation points (Table 6b). Point 12 had the 

highest recorded eagle minutes (83 min), followed by Point 26 (22 min), and Point 3 (20 min). 

Eleven or fewer eagle minutes were recorded at all other points (Table 6b).  

Table 6b. Number of eagle minutes1 by survey location during large bird surveys in the Seneca 
Wind Project from August 16, 2016 – August 15, 2017.

Survey Plot Eagle Minutes1

3 20 
4 9 
5 11 
7 3 
9 11 

10 3 
12 83 
13 8 
15 3 
16 5 
17 3 
18 2 
21 6 
24 2 
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Table 6b. Number of eagle minutes1 by survey location during large bird surveys in the Seneca 
Wind Project from August 16, 2016 – August 15, 2017.

Survey Plot Eagle Minutes1

25 2 
26 22 

Total 193
1 Observations of eagles flying within an 800-meter (m; 2,625-foot [ft]) x 200-m (656-ft) cylinder 

Special-Status Species Observations 

Two special-status species were recorded during surveys (Table 7). This is a tally that in some 

cases may represent repeated observations of the same individual. During surveys, 79 bald 

eagle and 14 northern harrier (Circus cyaneus) observations were recorded. An additional 40 

bald eagle observations were recorded incidentally during both the large bird surveys and 

passerine migration surveys (presented in a separate report). The bald eagle is federally 

protected by the Bald and Golden Eagle Protection Act (BGEPA 1940) and the northern harrier 

is a state-listed endangered species (ODNR 2017).  

Table 7. Summary of special-status species observations recorded at the Seneca Wind Project 
during large bird surveys (LB) and as incidental wildlife observations (Inc.) from August 
16, 2016 – August 15, 2017.

LB INC* Total

Species Scientific Name Status
# 

grps
# 

obs
# 

grps
# 

obs
# 

grps
# 

obs

bald eagle Haliaeetus leucocephalus BGEPA 73 79 33 40 106 119 
northern harrier Circus cyaneus SE 13 14 - - 13 14 

Total 2 species 86 93 33 40 119 133

*Incidental eagle observations are the total reported from large bird surveys and passerine migration surveys  
BGEPA=federal protections under the Bald and Golden Eagle Protection Act (BGEPA 1940); SE = state 

endangered (ODNR 2017)  
Note: grps = groups, obs = observations 
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Appendix B. Mean Use, Percent of Use, and Frequency of Occurrence for Large Birds 

Observed during Large Bird Surveys in the Seneca Wind Project from August 16, 2016 – 
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Appendix C. Species Exposure Indices for Large Birds during Large Bird Surveys in the 

Seneca Wind Project from August 16, 2016 – August 15, 2017 



Appendix C. Relative exposure index and flight characteristics for each large bird species during 
the large bird surveys in the Seneca Wind Project from August 16, 2016 – August 15, 
2017.

Species
# Groups 

Flying
Overall 

Mean Use
% 

Flying
% Flying within RSH 
based on initial obs

Exposure 
Index

% Within RSH 
at anytime

turkey vulture 367 2.85 99.0 79.0 2.23 88.2 
Canada goose 40 1.18 81.1 62.6 0.60 63.2 
American crow 125 0.93 91.2 68.2 0.58 75.3 
rock pigeon 24 0.53 88.6 85.2 0.40 86.5 
mourning dove 65 1.02 69.1 47.6 0.34 51.2 
red-tailed hawk 84 0.37 81.5 69.8 0.21 76.4 
killdeer 54 0.46 65.6 47.5 0.14 64.6 
bald eagle 53 0.18 88.7 67.3 0.11 76.4 
great blue heron 17 0.05 100 83.3 0.04 88.9 
American kestrel 30 0.16 61.1 24.2 0.02 39.4 
Cooper's hawk 10 0.04 83.3 60.0 0.02 70.0 
mallard 2 0.02 100 100 0.02 100 
snow goose 1 0.01 100 100 0.01 100 
peregrine falcon 2 0.01 100 66.7 <0.01 100 
osprey 1 <0.01 100 100 <0.01 100 
rough-legged hawk 1 <0.01 100 100 <0.01 100 
northern harrier 13 0.04 100 7.1 <0.01 14.3 
common goldeneye 1 <0.01 100 100 <0.01 100 
green heron 1 <0.01 100 100 <0.01 100 
unidentified duck 1 0.08 100 0 0 0 
wild turkey 0 0.02 0 0 0 0 
ring-billed gull 1 <0.01 100 0 0 0 
unidentified raptor 1 <0.01 100 0 0 100 



Appendix D. Mean Use by Point for All Birds, Major Bird Types, and Diurnal Raptor 

Subtypes during Large Bird Surveys in the Seneca Wind Project from August 16, 2016 – 

August 15, 2017 
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EXECUTIVE SUMMARY 

This report presents the results of the 2016 – 2017 passerine migration surveys conducted by 

Western EcoSystems Technology, Inc. for the Seneca Wind Project (Project or Project area) 

located in Seneca County, Ohio. Survey methods followed the Ohio Department of Natural 

Resources (ODNR) On-Shore Bird and Bat Pre- and Post-Construction Monitoring Protocol for 

Commercial Wind Energy Facilities in Ohio. The survey objective was to estimate the temporal 

and overall rate of use of the combined forest, shrub, and wooded wetland habitats in the 

Project area by passerines during the spring and fall migration seasons. 

Surveys were conducted once weekly during fall (August 17 to October 13, 2016) and spring 

(April 12 to May 31, 2017). The Project was temporarily halted in mid-October 2016, therefore, 

the fall surveys did not extend to November 15 as recommended within the ODNR protocol. 

Passerine migration surveys consisted of 10-minute (min) counts at each point, in which all 

birds seen or heard within 200 meters (m; 656 feet) of the surveyor were recorded. Due to the 

scarcity of shrub/scrub or wooded wetland habitat, survey points were located along public 

roads adjacent to forested habitat. All surveys were completed between dawn and 1000. Per 

ODNR protocol, all birds seen or heard were recorded during surveys, but the emphasis was 

placed on passerines and federally and state-listed species. 

A total of 8,114 individuals in 3,588 groups were observed during surveys, with passerines 

comprising the majority of birds observed. American robin, blue jay, European starling, 

American goldfinch, red-winged blackbird, and brown-headed cowbird were the most abundant 

birds observed during the study period. Mean use for small birds, including passerines, was 

higher in spring (18.88 birds/200-m/10-minute survey) than in fall (11.22 birds/200-m/10-minute 

survey), and small bird use was highest at Point 10. 

No federally or state-listed threatened or endangered species were observed during surveys. 

Three Ohio species of special concern (black vulture, bobolink and yellow-bellied sapsucker) 

and four Ohio species of special interest (golden-crowned kinglet, hermit thrush, least flycatcher 

and red-breasted nuthatch) were recorded during surveys. All seven state-listed species were 

observed in limited numbers, with bobolink and hermit thrush observed most often with 10 

individuals each.  

Forty-two Bald eagles were observed during surveys and incidentally in the Project area. Eagle 

observation surveys have been completed in the Project area and those results, including a 

discussion of potential impacts from Project development, will be presented in a separate report.  
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INTRODUCTION 

Shoener Environmental, Inc. (Shoener) is developing the Seneca Wind Project (the Project or 

Project area) in Seneca County, Ohio (Figure 1). Western EcoSystems Technology, Inc. 

(WEST) conducted baseline wildlife surveys in the Project area using survey protocols 

consistent with recommendations in the Ohio Department of Natural Resources (ODNR) On-

Shore Bird and Bat Pre- and Post-Construction Monitoring Protocol for Commercial Wind 

Energy Facilities in Ohio (ODNR 2009) and the US Fish and Wildlife Service Eagle 

Conservation Plan Guidance (USFWS 2013). WEST developed a study plan for the Project that 

was reviewed and approved on July 15, 2016 (K. Lott, USFWS, pers. comm. and J. Norris, 

ODNR, pers. comm.).  

This report includes results from the 2016 – 2017 passerine migration surveys. The survey 

objective was to estimate the temporal and overall rate of use of the combined forest, shrub, 

and wooded wetland habitats in the Project area by passerines during the spring and fall 

migration seasons.  

PROJECT AREA 

The proposed 241.6-square kilometer (km2; 59,704.4-acre [ac]) Project area is located in 

portions of Scipio, Reed, Eden, Bloom, and Venice townships (Figure 2). According to the US 

Geological Survey (USGS) National Land Cover Database (NLCD), the Project area is 

dominated by croplands (76.0%; Table 1, Figure 3; USGS NLCD 2011, Homer et al. 2015). 

Deciduous forest (10.5%), developed areas (5.1%), and pasture and hay fields (4.6%) are the 

next most common land cover types within the Project area. All other land cover types comprise 

less than 2.0% of the Project area, individually (Table 1, Figure 3). 

Table 1. Land cover types and composition at the Seneca Wind Project.

Habitat Square Kilometers Acres % Composition

Cultivated Crops 183.5 45,354.0 76.0 
Deciduous Forest 25.3 6,262.2 10.5 
Developed, Open Space 12.3 3,049.3 5.1 
Pasture/Hay 11.2 2,768.0 4.6 
Developed, Low Intensity 4.0 997.6 1.7 
Grassland/Herbaceous 2.3 570.6 1.0 
Developed, Medium Intensity 0.8 207 0.4 
Barren Land (Rock/Sand/Clay) 0.7 161.9 0.3 
Woody Wetlands 0.5 122.2 0.2 
Open Water 0.3 78.7 0.1 
Developed, High Intensity 0.2 54.1 0.1 
Emergent Herbaceous Wetlands 0.2 48.3 <0.1 
Evergreen Forest 0.1 13.1 <0.1 
Mixed Forest 0.1 11.1 <0.1 
Shrub/Scrub <0.1 6.2 <0.1 

Total 241.59 59,704.35 100
Source: US Geological Survey National Land Cover Database 2011, Homer et al. 2015. 
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METHODS 

Survey Methods  

Per the NLCD (Homer et al. 2015), there are 26.0 km2 (6,414.9 ac) of forest, shrub, and wooded 

wetland within the Project area. ODNR protocol recommends one point-count location for every 

1.0 km2 (247.1 ac) of combined forest, shrub and wooded wetland. Shrub and wooded wetlands 

are uncommon in the Project area (less than 1.0%). No forested areas were located on leased 

parcels of land. Thus, 26 surveys plots were located along public roads adjacent to forested 

habitat within the Project area (Figure 3).  

Passerine migration data consisted of counts of birds observed within circular plots around fixed 

observation points following standard methods (Reynolds et al. 1980). Surveys consisted of 10-

minute (min) counts at each survey plot, in which all birds seen or heard within 200 meters (m; 

656 feet [ft]) of the point were recorded. Weekly surveys were conducted during fall (August 17 

to October 13, 2016) and spring (April 12 to May 31, 2017). The Project was temporarily halted 

in mid-October 2016, therefore, the surveys did not extend to November 15 as recommended 

within the ODNR protocol. All surveys were completed between dawn and 1000 H.  

At each survey, the date, start and end time of each observation period, and weather 

information (e.g., temperature, wind speed and direction, and cloud cover) were recorded for 

each survey. Species or best possible identification, number of individuals, sex and age class (if 

possible), distance from observer, closest distance, behavior, and habitat(s) were recorded for 

each observation. Approximate flight height and distance from survey plot center at first 

observation were recorded to the nearest one-m (three-ft) interval. The behavior of each bird 

observed during surveys was also recorded. Behavior categories included perched (PE), 

soaring (SO), flapping (FL), foraging (FO), gliding (GL), hovering (HO), auditory (AUD), and 

other (OT, noted in comments). Any comments or unusual observations were noted in the 

comments section. 

Observations of federally or state-listed species (defined as species protected under the 

Endangered Species Act [1973], Bald and Golden Eagle Protection Act [BGEPA; 1940], or listed 

as threatened or endangered by the state of Ohio [ODNR 2016]) were recorded during the 

surveys, as well as in-transit within the Project area (i.e., incidental observations).  

Statistical Analysis 

For analysis purposes, a visit was defined as the required length of time, in days, to survey all of 

the plots once within the Project area. Per ODNR protocol, seasons were defined as fall (August 

1 to November 15) and spring (April 1 to May 31; ODNR 2009).  

Quality Assurance and Quality Control 

Quality assurance and quality control (QA/QC) measures were implemented at all stages of the 

study, including field data collection, data entry, data analysis and report preparation. Following 
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surveys, observers were responsible for inspecting data forms for completeness, accuracy, and 

legibility. Periodically, the study team leader reviewed data forms to ensure completeness and 

legibility. Potentially erroneous data was identified using a series of database queries. Irregular 

codes or data suspected of being questionable were discussed with the observer and/or survey 

manager. Errors, omissions, or problems identified in later stages of analysis were traced back 

to the raw datasheets, and appropriate changes in all steps were made. 

Data Compilation and Storage  

A database was developed to store, organize, and retrieve survey data. Data were keyed into 

the electronic database using a pre-defined protocol to facilitate subsequent QA/QC and data 

analysis. All datasheets  and electronic data files were retained for reference. 

Bird Diversity  

Bird diversity was illustrated using species richness, measured as the total number of unique 

species observed. Species lists (with the number of observations and the number of groups) 

were generated by season and included all observations of birds detected within the 200-m 

buffer. In some cases, the tally may represent repeated sightings of the same individual. 

Species richness was calculated for each season by first averaging the total number of species 

observed within each plot during a visit, then averaging across plots within each visit, followed 

by averaging across visits within the season. Overall species richness was calculated as a 

weighted average of seasonal values by the number of days in each season for each survey 

type.  

Mean Use and Frequency of Occurrence 

All birds detected within the 200-m radius plot were used to calculate standardized avian use 

estimates. Standardized estimates of mean bird use (number of birds per plot per survey) were 

used to compare differences between bird types, seasons, and survey points. Mean use by 

season was calculated by summing the total number of birds seen within each plot during a 

visit, then averaging across plots within each visit, followed by averaging across visits within the 

season. Overall mean use was calculated as a weighted average of seasonal values by the 

number of days in each season. In addition, mean use was spatially compared among points 

across the Project. 

RESULTS 

A total of 442 passerine migration surveys were conducted throughout the fall and spring survey 

periods for a total of 73.7 survey hours. The number of observations and groups recorded by 

species during passerine migration surveys are presented in Appendix A.  

Bird Diversity  

A total of 8,114 individuals, 3,588 groups and 92 identifiable species were observed during the 

442 surveys. Passerines constituted the majority of observations, consisting of 67 (72.8%) of 

the species observed (Appendix A). Overall species richness was 5.72 species/200-m plot/10-
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min survey for small birds and 0.67 for large birds. More unique species were observed during 

the spring (79 species) than the fall (60 species; Appendix A). Six species comprised 49.5% of 

all observations: American robin (Turdus migratorius; 15.6%), blue jay (Cyannocitta cristata; 

7.3%), European starling (Sturnus vulgaris; 7.1%), American goldfinch (Spinus tristis; 6.9%), 

red-winged blackbird (Agelaius phoeniceus; 6.5%), and brown-headed cowbird (Molothrus ater; 

6.1%). All other species accounted for 4.3% or fewer observations, individually (Appendix A).

Bird Use, Percent of Use, and Frequency of Occurrence  

For small birds, including passerines, the highest mean use occurred during the spring with 

18.88 birds/200-m plot/10-min survey compared to 11.22 birds/200-m plot/10-min survey during 

the fall (Table 2).  

Table 2. Mean bird use (number of birds/200-meter plot/10-minute survey), percent of total use 
(%), and frequency of occurrence (%) for each bird type and species by season during 
passerine migration surveys at the Seneca Wind Project from fall 2016 (August 17 
through October 13) and spring 2017 (April 13 through May 31).

Type / Species
Mean Use % of Use % Frequency

Fall Spring Fall Spring Fall Spring

Waterbirds <0.01 0.05 0.5 3.4 0.9 3.4 
Waterfowl 0.09 0.06 5.7 4.1 2.6 2.4 
Shorebirds 0.2 0.07 12.2 4.8 10.7 5.3 
Diurnal Raptors 0.03 0.11 1.8 7.6 3 9.6 
Accipiters 0 0.04 0 3.1 0 3.8
Buteos 0.01 0.05 0.8 3.8 1.3 4.8
Eagles 0 <0.01 0 0.7 0 1
Falcons 0.02 0 1 0 1.7 0
Vultures 0.19 0.31 11.7 22.1 7.3 14.9
Upland Game Birds <0.01 0 0.3 0 0.4 0 
Doves/Pigeons 0.79 0.33 48.2 23.4 23.1 18.3 
Large Corvids 0.32 0.48 19.5 34.5 12.4 20.2 
Large Bird Overall 1.64 1.39 100 100
Passerines 9.57 17.83 85.3 94.4 93.2 100 
Cuckoos <0.01 0 <0.1 0 0.4 0 
Swifts/Hummingbirds 0.15 0.09 1.3 0.5 7.7 3.8 
Woodpeckers 0.86 0.97 7.7 5.1 50.4 62 
Unidentified Small Birds 0.64 <0.01 5.7 <0.1 14.1 0.5 
Small Bird Overall 11.22 18.88 100 100

Small bird use, including passerines, was highest at Point 10 (34.06 birds/200-m plot/10-min 

survey; Table 3). Use at the remaining points ranged from 7.12 (Point 1) to 24.59 (Point 15; 

Table 3).
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Table 3. Mean use for all birds (number of birds/200-meter plot/10-minute survey) by point for all 
major bird types observed during passerine migration surveys at the Seneca Wind Project 
from fall 2016 (August 17 through October 13) and spring 2017 (April 13 through May 31).

Bird Type
Survey Point

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

Waterbirds 0.06 0.06 0 0.18 0 0 0 0.12 0 0 0.06 0 0.06 
Waterfowl 0.12 0 0 0 0.76 0 0 0.41 0 0 0 0 0.18 
Shorebirds 0 0.06 0 0.59 0 0.06 0.12 0.12 0.29 0.06 0 0 0 
Diurnal Raptors 0.06 0 0.06 0 0 0.06 0.24 0.12 0.06 0 0 0.24 0.18 
Accipiters 0 0 0 0 0 0.06 0.24 0 0 0 0 0.06 0
Buteos 0.06 0 0.06 0 0 0 0 0.12 0.06 0 0 0.18 0.12
Eagles 0 0 0 0 0 0 0 0 0 0 0 0 0.06
Falcons 0 0 0 0 0 0 0 0 0 0 0 0 0
Vultures 0 0 0.24 0 0.06 0.12 0.24 0.41 0.59 0.82 1.18 0.76 1.00 
Upland Game Birds 0 0 0 0 0 0 0 0 0.06 0 0 0 0 
Doves/Pigeons 0.12 0.35 0 0.71 0.65 0.06 0.18 0.18 0.41 0.71 0.12 0.12 0.47 
Large Corvids 0.29 1.00 1.00 1.06 0.24 0 0.18 0.06 0.18 0.06 0.29 0.06 1.12 
Large Bird Overall 0.65 1.47 1.29 2.53 1.71 0.29 0.94 1.41 1.59 1.65 1.65 1.18 3.00
Passerines 6.12 12.65 7.88 9.06 13.18 14.59 7.12 24.41 10.71 33.35 9.94 11.18 13.29
Cuckoos 0 0.06 0 0 0 0 0 0 0 0 0 0 0 
Swifts/Hummingbirds 0.06 0 0.24 0 0 0.06 0.06 0 0.12 0.18 0 0.12 0 
Woodpeckers 0.82 0.94 1.24 0.94 0.65 1.88 0.06 1.47 0.88 0.35 0.18 2.00 0.59 
Unidentified Small 
Birds 0.12 0.24 0.18 0.88 0.12 0.06 0.06 1.71 0.06 0.18 0.18 1.29 0 
Small Bird Overall 7.12 13.88 9.53 10.88 13.94 16.59 7.29 27.59 11.76 34.06 10.29 14.59 13.88

Table 3 (continued). Mean use for all birds (number of birds/200-meter plot/10-minute survey) by 
point for all major bird types observed during passerine migration surveys at the Seneca 
Wind Project from fall 2016 (August 17 through October 13) and spring 2017 (April 13 
through May 31).

Bird Type
Survey Point

14 15 16 17 18 19 20 21 22 23 24 25 26

Waterbirds 0 0 0 0 0.06 0 0 0 0 0 0.12 0 0 
Waterfowl 0 0 0 0 0.06 0 0 0 0 0 0.35 0.12 0 
Shorebirds 0.29 0.35 0 0.12 0 0.24 0.06 0.53 0.29 0.18 0.06 0.06 0.12 
Diurnal Raptors 0 0.24 0 0 0 0 0.18 0.06 0.12 0 0.06 0 0.06 
Accipiters 0 0 0 0 0 0 0.12 0 0.06 0 0 0 0
Buteos 0 0.06 0 0 0 0 0.06 0 0.06 0 0 0 0.06
Eagles 0 0 0 0 0 0 0 0 0 0 0.06 0 0
Falcons 0 0.18 0 0 0 0 0 0.06 0 0 0 0 0
Vultures 0 0 0.12 0.18 0 0.12 0.18 0 0 0 0.18 0 0.24 
Upland Game Birds 0 0 0 0 0 0 0 0 0 0 0 0 0 
Doves/Pigeons 0.12 3.41 0.88 0.35 0.12 0.76 0.24 1.06 0.71 2.65 0.35 0.18 0 
Large Corvids 0.29 0 0.24 0.29 1.47 0.41 0.76 0.18 0.18 0.12 0.53 0.18 0.12 
Large Bird Overall 0.71 4.00 1.24 0.94 1.71 1.53 1.41 1.82 1.29 2.94 1.65 0.53 0.53
Passerines 10.59 23.94 11.12 9.06 12.00 12.18 11.41 19.24 12.94 12.65 14.76 13.71 12.76
Cuckoos 0 0 0 0 0 0 0 0 0 0 0 0 0 
Swifts/Hummingbirds 0.12 0.53 0 0.06 0 0 0.06 0.47 0.12 0 0.12 0.71 0.12 
Woodpeckers 2.18 0.06 0.47 0.59 0.53 1.53 0.82 0.29 0.59 1.12 0.76 1.71 1.00 
Unidentified Small 
Birds 0 0.06 0.24 0.12 0.29 0.35 0 1.53 0 0 0 0.53 0.71 
Small Bird Overall 12.88 24.59 11.82 9.82 12.82 14.06 12.29 21.53 13.65 13.76 15.65 16.65 14.59
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Sensitive Species 

No federally or state-listed threatened or endangered species were observed during surveys in 

the Project area. Three Ohio species of special concern and four Ohio species of special 

interest were observed during surveys (Table 4; ODNR 2016). Forty-two observations of bald 

eagles (Haliaeetus leucocephalus), protected under the BGEPA (1940), were also recorded 

(Table 4).  

Table 4. Summary of federally and/or state-listed species observed during passerine migration
surveys (PMS) and as incidental observations (Inc.) at the Seneca Wind Project from fall 
2016 (August 17 through October 13) and spring 2017 (April 13 through May 31).

Species Scientific Name

Status PMS Inc. Overall

Ohio Federal
# 

grps
# 

obs
# 

grps
# 

obs
# 

grps
# 

obs

bald eagle Haliaeetus leucocephalus BGEPA 2 2 33 40 35 42 

black vulture Coragyps atratus SSC 1 1 0 0 1 1 

bobolink Dolichonyx oryzivorus SSC 2 10 0 0 2 10 
golden-crowned 
kinglet Regulus satrapa SSI 3 8 0 0 3 8 

hermit thrush Catharus guttatus SSI 9 10 0 0 9 10 

least flycatcher Empidonax minimus SSI 4 4 0 0 4 4 
red-breasted 
nuthatch Sitta canadensis SSI 2 2 0 0 2 2 

yellow-bellied 
sapsucker Sphyrapicus varius SSC 1 1 0 0 1 1 

Total 8 species 24 38 33 40 57 78
BGEPA=federal protections under the Bald and Golden Eagle Protection Act (BGEPA 1940); SSC=Species of 

Concern (ODNR 2016); SSI=Species of Special Interest (ODNR 2016)  
Note: grps = groups; obs = observations 

CONCLUSIONS 

Data collected during the passerine migration surveys show the Project area was used as 

stopover habitat by some passerine species, but generally indicates that development of the 

Project is not likely to cause significant impacts to these species. The majority of species 

observed during surveys are widespread and abundant. No federally or state-listed threatened 

or endangered species were observed during surveys.  

Forty-two observations of bald eagles, protected under the BGEPA (1940) were observed 

throughout the Project area. Eagle observation surveys have been completed in the Project 

area and those results, including a discussion of potential eagle impacts from Project 

development, will be presented in a separate report.  
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Appendix A. Summary of observations (obs) and groups (grps) by bird type and species for 
passerine migration surveys at the Seneca Wind Project from fall 2016 (August 17 
through October 13, 2016) and spring 2017 (April 13 through May 31, 2017).

Type / Species Scientific Name

Fall Spring Total
# 

grps
# 

obs
# 

grps
# 

obs
# 

grps
# 

obs

Waterbirds 2 2 7 10 9 12
great blue heron Ardea herodias 2 2 7 10 9 12 
Waterfowl 6 22 5 12 11 34
Canada goose Branta canadensis 4 17 1 5 5 22 
wood duck Aix sponsa 2 5 4 7 6 12 
Shorebirds 26 47 11 14 37 61
killdeer Charadrius vociferus 26 47 11 14 37 61 
Diurnal Raptors 7 7 20 22 27 29
Accipiters 0 0 8 9 8 9
Cooper's hawk Accipiter cooperii 0 0 8 9 8 9 
Buteos 3 3 10 11 13 14
red-tailed hawk Buteo jamaicensis 3 3 10 11 13 14 
Eagles 0 0 2 2 2 2
bald eagle Haliaeetus leucocephalus 0 0 2 2 2 2 
Falcons 4 4 0 0 4 4
American kestrel Falco sparverius 4 4 0 0 4 4 
Vultures 18 45 31 64 49 109
black vulture Coragyps atratus 1 1 0 0 1 1 
turkey vulture Cathartes aura 17 44 31 64 48 108 
Upland Game Birds 1 1 0 0 1 1
wild turkey Meleagris gallopavo 1 1 0 0 1 1 
Doves/Pigeons 67 185 38 68 105 253
mourning dove Zenaida macroura 58 144 38 68 96 212 
rock pigeon Columba livia 9 41 0 0 9 41 
Large Corvids 30 75 42 100 72 175
American crow Corvus brachyrhynchos 30 75 42 100 72 175 
Cuckoos 3 3 0 0 3 3
yellow-billed cuckoo Coccyzus americanus 3 3 0 0 3 3 
Passerines 1,103 2,834 1,639 3,833 2,742 6,667
Acadian flycatcher Empidonax virescens 3 3 1 1 4 4 
alder flycatcher Empidonax alnorum 0 0 12 12 12 12 
American goldfinch Spinus tristis 106 179 136 384 242 563 
American redstart Setophaga ruticilla 1 1 7 9 8 10 
American robin Turdus migratorius 149 804 160 462 309 1266
Baltimore oriole Icterus galbula 23 27 38 66 61 93 
bank swallow Riparia riparia 3 6 0 0 3 6 
barn swallow Hirundo rustica 23 41 30 47 53 88 
bay-breasted warbler Setophaga castanea 1 1 0 0 1 1 
black-capped chickadee Poecile atricapilla 30 39 39 54 69 93 
black-throated green warbler Setophaga virens 0 0 1 1 1 1 
blue-gray gnatcatcher Polioptila caerulea 0 0 15 36 15 36 
blue-headed vireo Vireo solitarius 0 0 1 3 1 3 
blue jay Cyanocitta cristata 184 373 114 218 298 591 
bobolink Dolichonyx oryzivorus 0 0 2 10 2 10 
brown-headed cowbird Molothrus ater 1 50 140 442 141 492 
brown thrasher Toxostoma rufum 0 0 13 13 13 13 
Carolina wren Thryothorus ludovicianus 15 15 0 0 15 15 
cedar waxwing Bombycilla cedrorum 7 58 7 68 14 126 
chestnut-sided warbler Setophaga pensylvanica 0 0 1 1 1 1 
chipping sparrow Spizella passerina 7 15 127 253 134 268 



Appendix A. Summary of observations (obs) and groups (grps) by bird type and species for 
passerine migration surveys at the Seneca Wind Project from fall 2016 (August 17 
through October 13, 2016) and spring 2017 (April 13 through May 31, 2017).

Type / Species Scientific Name

Fall Spring Total
# 

grps
# 

obs
# 

grps
# 

obs
# 

grps
# 

obs

common grackle Quiscalus quiscula 4 11 97 340 101 351 
common yellowthroat Geothlypis trichas 0 0 3 3 3 3 
eastern bluebird Sialia sialis 25 41 17 21 42 62 
eastern kingbird Tyrannus tyrannus 0 0 3 4 3 4 
eastern meadowlark Sturnella magna 1 2 4 4 5 6 
eastern phoebe Sayornis phoebe 3 3 9 14 12 17 
eastern towhee Pipilo erythrophthalmus 3 3 1 1 4 4 
eastern wood-pewee Contopus virens 56 61 1 1 57 62 
European starling Sturnus vulgaris 65 488 33 92 98 580 
field sparrow Spizella pusilla 3 3 2 3 5 6 
golden-crowned kinglet Regulus satrapa 0 0 3 8 3 8 
gray catbird Dumetella carolinensis 65 79 39 62 104 141 
great crested flycatcher Myiarchus crinitus 3 13 6 9 9 22 
hermit thrush Catharus guttatus 0 0 9 10 9 10 
horned lark Eremophila alpestris 1 1 5 8 6 9 
house finch Haemorhous mexicanus 13 27 5 5 18 32 
house sparrow Passer domesticus 18 51 9 47 27 98 
house wren Troglodytes aedon 9 9 35 57 44 66 
indigo bunting Passerina cyanea 6 6 20 25 26 31 
least flycatcher Empidonax minimus 0 0 4 4 4 4 
Nashville warbler Oreothlypis ruficapilla 0 0 1 1 1 1 
northern cardinal Cardinalis cardinalis 42 44 79 120 121 164 
northern rough-winged 
swallow Stelgidopteryx serripennis 0 0 4 8 4 8 
orchard oriole Icterus spurius 0 0 3 4 3 4 
palm warbler Setophaga palmarum 0 0 3 6 3 6 
Philadelphia vireo Vireo philadelphicus 0 0 1 2 1 2 
pine warbler Setophaga pinus 0 0 1 2 1 2 
red-breasted nuthatch Sitta canadensis 2 2 0 0 2 2 
red-eyed vireo Vireo olivaceus 15 16 10 14 25 30 
red-winged blackbird Agelaius phoeniceus 17 59 114 471 131 530 
rose-breasted grosbeak Pheucticus ludovicianus 3 3 6 7 9 10 
ruby-crowned kinglet Regulus calendula 1 1 7 9 8 10 
scarlet tanager Piranga olivacea 0 0 2 2 2 2 
slate-colored junco Junco hyemalis hyemalis 1 1 5 7 6 8 
song sparrow Melospiza melodia 18 18 65 90 83 108 
Swainson's thrush Catharus ustulatus 1 1 5 5 6 6 
tree swallow Tachycineta bicolor 1 3 19 28 20 31 
tufted titmouse Baeolophus bicolor 41 76 72 118 113 194 
unidentified flycatcher 1 1 1 2 2 3 
unidentified passerine 0 0 14 25 14 25 
unidentified warbler 0 0 2 5 2 5 
warbling vireo Vireo gilvus 2 2 4 6 6 8 
white-breasted nuthatch Sitta carolinensis 110 176 36 39 146 215 
white-crowned sparrow Zonotrichia leucophrys 0 0 1 1 1 1 
white-throated sparrow Zonotrichia albicollis 1 1 3 10 4 11 
yellow-breasted Chat Icteria virens 0 0 1 1 1 1 
yellow-rumped warbler Setophaga coronata 8 9 17 29 25 38 
yellow-throated vireo Vireo flavifrons 11 11 0 0 11 11 
yellow warbler Setophaga petechia 0 0 14 23 14 23 



Appendix A. Summary of observations (obs) and groups (grps) by bird type and species for 
passerine migration surveys at the Seneca Wind Project from fall 2016 (August 17 
through October 13, 2016) and spring 2017 (April 13 through May 31, 2017).

Type / Species Scientific Name

Fall Spring Total
# 

grps
# 

obs
# 

grps
# 

obs
# 

grps
# 

obs

Swifts/Hummingbirds 19 39 9 18 28 57
chimney swift Chaetura pelagica 14 34 6 14 20 48 
ruby-throated hummingbird Archilochus colubris 5 5 0 0 5 5 
unidentified hummingbird 0 0 3 4 3 4 
Woodpeckers 288 318 176 220 464 538
downy woodpecker Picoides pubescens 72 75 34 40 106 115 
hairy woodpecker Picoides villosus 8 9 3 3 11 12 
northern flicker Colaptes auratus 45 48 32 37 77 85 
pileated woodpecker Dryocopus pileatus 13 13 7 8 20 21 
red-bellied woodpecker Melanerpes carolinus 110 119 89 121 199 240 
red-headed woodpecker Melanerpes erythrocephalus 39 53 11 11 50 64 
yellow-bellied sapsucker Sphyrapicus varius 1 1 0 0 1 1 
Kingfishers 1 1 0 0 1 1
belted kingfisher Megaceryle alcyon 1 1 0 0 1 1 
Unidentified Birds 38 173 1 1 39 174
unidentified bird (small) 38 173 1 1 39 174 

Overall 1,609 3,752 1,979 4,362 3,588 8,114
Note: grps = groups; obs = observations
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August 17, 2017 

To all interested parties: 

Based upon the revised project boundary map received July 2017, the Ohio Department of 
Natural Resources Division of Wildlife (DOW) has prepared initial survey recommendations for 
the proposed Seneca project located in Seneca County regarding wildlife species.  

Currently the project falls within regions of the state that DOW has identified as needing 
extensive monitoring efforts based on GIS analysis of the site. However, previous DOW 
recommendations have determined the habitat is not what DOW considers high-quality stopover 
habitat for migrating passerines and waterfowl. Therefore, the proposed facility was classified as 
a “moderate” site under the current protocols.  If the developer decides to amend the current 
boundaries, the DOW will revise our survey recommendations.  

State-listed plant and animal species occur in Seneca County and the list can be found here: 
http://wildlife.ohiodnr.gov/species-and-habitats/state-listed-species/state-listed-species-by-
county#plants. Additional surveys may be warranted to determine presence of state-listed species 
if construction will impact suitable habitat. Once the turbine locations have been determined, 
please consult with DOW to determine if such surveys are needed. 

The attached table summarizes the types and level of survey effort recommended by the DOW. 
Results from these studies will help assess the potential impact the turbines may pose and will 
influence our recommendations to the Ohio Power Siting Board.  

Monitoring should follow those methods described within the “On-shore Bird and Bat Pre- and 
Post-Construction Monitoring Protocol for Commercial Wind Energy Facilities in Ohio.”  

If you have any questions, please feel free to contact me at erin.hazelton@dnr.state.oh.us or 
614.265.6349.  

Erin Hazelton 
Ohio Division of Wildlife 
2045 Morse Road 
Columbus, Ohio 43229 

cc: Mr. Stuart Siegfried, Ohio Power Siting Board  
Mr. Grant Zeto, Ohio Power Siting Board 
Mr. Ashton Holderbaum, Ohio Power Siting Board 
Ms. Megan Seymour, United States Fish and Wildlife Service 
Ms. Kate Haley Parsons, DOW 



Seneca Wind Project (August 2017) 

Survey type 

Breeding bird 

Breeding bird surveys should be conducted at all sites. The number of 
survey points may be based on the amount of available habitat, or twice 
the maximum number of turbines proposed for the site. If turbines are 
placed in agricultural land, this requirement may be waived by DOW 

after reviewing the proposed turbine locations. 

Raptor nest searches Nest searches should occur on and within a 1-mile buffer of the 
proposed facility. 

Raptor nest monitoring 

Please consult with USFWS on bald eagle nests located within the 
search area.  Nests should be monitored to assess daily bird activity.  

Should any additional nests of a protected species of raptor be located 
during nest searches, monitoring should commence as outlined within 

DOW's monitoring protocols. 

Bat acoustic monitoring To be conducted at all meteorological towers.     

Passerine migration survey 
points 

26 

Diurnal bird/raptor 
migration survey points 

1 

Sandhill crane migration 
(same points as raptor 
migration) 

NS 

Owl playback survey 
points 

NS 

Barn owl survey points NS 

Bat mist-netting survey 
points 

52 

Nocturnal marsh bird 
survey points 

Survey points on Silver Creek WA, Honey Creek, and Sandusky River, 
as per protocols 

Waterfowl survey points 
Survey points for Silver Creek WA, Honey Creek, and Sandusky River, 

as per protocols 

Shorebird migration 
survey points 

NS 

Radar monitoring 
locations 

NS 

Aquatic species surveys 
This requirement may be waived by DOW after reviewing the proposed 

turbine locations. 

Wetland species surveys 
This requirement may be waived by DOW after reviewing the proposed 

turbine locations. 

NS = Not required based on the lack of suitable habitat 



Survey effort map with the revised boundary for the proposed Seneca project (August 2017). 
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April 25, 2018 

To all interested parties: 

Based upon the revised project boundary map received April 2018, the Ohio Department of 
Natural Resources Division of Wildlife (DOW) has prepared initial survey recommendations for 
the proposed Seneca project located in Seneca, Huron, and Crawford counties regarding wildlife 
species.  

Currently the project falls within regions of the state that DOW has identified as needing 
extensive monitoring efforts based on GIS analysis of the site. However, previous DOW 
recommendations have determined the habitat is not what DOW considers high-quality stopover 
habitat for migrating passerines and waterfowl. Therefore, the proposed facility was classified as 
a “moderate” site under the current protocols.  If the developer decides to amend the current 
boundaries, the DOW will revise our survey recommendations.  

State-listed plant species occur in Seneca, Huron, and Crawford counties and the list can be found 
here: http://wildlife.ohiodnr.gov/species-and-habitats/state-listed-species/state-listed-species-by-
county#plants. Additional surveys may be warranted to determine presence of state-listed species 
if construction will impact aquatic or wetland habitat. Once the turbine, road, pad and other 
infrastructure locations have been determined, please consult with DOW to determine if such 
surveys are needed. 

The attached table summarizes the types and level of survey effort recommended by the DOW. 
Results from these studies will help assess the potential impact the turbines may pose and will 
influence our recommendations to the Ohio Power Siting Board.  

Monitoring should follow those methods described within the “On-shore Bird and Bat Pre- and 
Post-Construction Monitoring Protocol for Commercial Wind Energy Facilities in Ohio.”  

If you have any questions, please feel free to contact me at erin.hazelton@dnr.state.oh.us or 
614.265.6349.  

Erin Hazelton 
Ohio Division of Wildlife 
2045 Morse Road 
Columbus, Ohio 43229 

cc: Mr. Stuart Siegfried, Ohio Power Siting Board  
Mr. Grant Zeto, Ohio Power Siting Board 
Mr. Ashton Holderbaum, Ohio Power Siting Board 
Ms. Megan Seymour, United States Fish and Wildlife Service 
Ms. Kate Haley Parsons, DOW 



Seneca Wind Project (April 2018) 

Survey type 

Breeding bird 

Breeding bird surveys should be conducted at all sites. The number of 
survey points may be based on the amount of available habitat, or twice 
the maximum number of turbines proposed for the site. If turbines are 
placed in agricultural land, this requirement may be waived by DOW 

after reviewing the proposed turbine locations. 

Raptor nest searches Nest searches should occur on and within a 1-mile buffer of the 
proposed facility. 

Raptor nest monitoring 

Please consult with USFWS on bald eagle nests located within the 
search area.  Nests should be monitored to assess daily bird activity.  

Should any additional nests of a protected species of raptor be located 
during nest searches, monitoring should commence as outlined within 

DOW's monitoring protocols. 

Bat acoustic monitoring To be conducted at all meteorological towers.     

Passerine migration survey 
points 

26 

Diurnal bird/raptor 
migration survey points 

1 

Sandhill crane migration 
(same points as raptor 
migration) 

NS 

Owl playback survey 
points 

NS 

Barn owl survey points NS 

Bat mist-netting survey 
points 

51 

Nocturnal marsh bird 
survey points 

Survey points on Silver Creek WA, Honey Creek, and Sandusky River, 
as per protocols 

Waterfowl survey points 
Survey points for Silver Creek WA, Honey Creek, and Sandusky River, 

as per protocols 

Shorebird migration 
survey points 

NS 

Radar monitoring 
locations 

NS 

Aquatic species surveys 
This requirement may be waived by DOW after reviewing the proposed 

turbine/infrastructure locations. 

Wetland species surveys 
This requirement may be waived by DOW after reviewing the proposed 

turbine/infrastructure locations. 

NS = Not required based on the lack of suitable habitat 



Survey effort map with the revised boundary for the proposed Seneca project (April 2018). 
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Appendix N-8: Nocturnal Marsh Bird Survey 
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Ohio Division of Wildlife 
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August 17, 2017 

To all interested parties: 

Based upon the revised project boundary map received July 2017, the Ohio Department of 
Natural Resources Division of Wildlife (DOW) has prepared initial survey recommendations for 
the proposed Seneca project located in Seneca County regarding wildlife species.  

Currently the project falls within regions of the state that DOW has identified as needing 
extensive monitoring efforts based on GIS analysis of the site. However, previous DOW 
recommendations have determined the habitat is not what DOW considers high-quality stopover 
habitat for migrating passerines and waterfowl. Therefore, the proposed facility was classified as 
a “moderate” site under the current protocols.  If the developer decides to amend the current 
boundaries, the DOW will revise our survey recommendations.  

State-listed plant and animal species occur in Seneca County and the list can be found here: 
http://wildlife.ohiodnr.gov/species-and-habitats/state-listed-species/state-listed-species-by-
county#plants. Additional surveys may be warranted to determine presence of state-listed species 
if construction will impact suitable habitat. Once the turbine locations have been determined, 
please consult with DOW to determine if such surveys are needed. 

The attached table summarizes the types and level of survey effort recommended by the DOW. 
Results from these studies will help assess the potential impact the turbines may pose and will 
influence our recommendations to the Ohio Power Siting Board.  

Monitoring should follow those methods described within the “On-shore Bird and Bat Pre- and 
Post-Construction Monitoring Protocol for Commercial Wind Energy Facilities in Ohio.”  

If you have any questions, please feel free to contact me at erin.hazelton@dnr.state.oh.us or 
614.265.6349.  

Erin Hazelton 
Ohio Division of Wildlife 
2045 Morse Road 
Columbus, Ohio 43229 

cc: Mr. Stuart Siegfried, Ohio Power Siting Board  
Mr. Grant Zeto, Ohio Power Siting Board 
Mr. Ashton Holderbaum, Ohio Power Siting Board 
Ms. Megan Seymour, United States Fish and Wildlife Service 
Ms. Kate Haley Parsons, DOW 



Seneca Wind Project (August 2017) 

Survey type 

Breeding bird 

Breeding bird surveys should be conducted at all sites. The number of 
survey points may be based on the amount of available habitat, or twice 
the maximum number of turbines proposed for the site. If turbines are 
placed in agricultural land, this requirement may be waived by DOW 

after reviewing the proposed turbine locations. 

Raptor nest searches Nest searches should occur on and within a 1-mile buffer of the 
proposed facility. 

Raptor nest monitoring 

Please consult with USFWS on bald eagle nests located within the 
search area.  Nests should be monitored to assess daily bird activity.  

Should any additional nests of a protected species of raptor be located 
during nest searches, monitoring should commence as outlined within 

DOW's monitoring protocols. 

Bat acoustic monitoring To be conducted at all meteorological towers.     

Passerine migration survey 
points 

26 

Diurnal bird/raptor 
migration survey points 

1 

Sandhill crane migration 
(same points as raptor 
migration) 

NS 

Owl playback survey 
points 

NS 

Barn owl survey points NS 

Bat mist-netting survey 
points 

52 

Nocturnal marsh bird 
survey points 

Survey points on Silver Creek WA, Honey Creek, and Sandusky River, 
as per protocols 

Waterfowl survey points 
Survey points for Silver Creek WA, Honey Creek, and Sandusky River, 

as per protocols 

Shorebird migration 
survey points 

NS 

Radar monitoring 
locations 

NS 

Aquatic species surveys 
This requirement may be waived by DOW after reviewing the proposed 

turbine locations. 

Wetland species surveys 
This requirement may be waived by DOW after reviewing the proposed 

turbine locations. 

NS = Not required based on the lack of suitable habitat 



Survey effort map with the revised boundary for the proposed Seneca project (August 2017). 
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April 25, 2018 

To all interested parties: 

Based upon the revised project boundary map received April 2018, the Ohio Department of 
Natural Resources Division of Wildlife (DOW) has prepared initial survey recommendations for 
the proposed Seneca project located in Seneca, Huron, and Crawford counties regarding wildlife 
species.  

Currently the project falls within regions of the state that DOW has identified as needing 
extensive monitoring efforts based on GIS analysis of the site. However, previous DOW 
recommendations have determined the habitat is not what DOW considers high-quality stopover 
habitat for migrating passerines and waterfowl. Therefore, the proposed facility was classified as 
a “moderate” site under the current protocols.  If the developer decides to amend the current 
boundaries, the DOW will revise our survey recommendations.  

State-listed plant species occur in Seneca, Huron, and Crawford counties and the list can be found 
here: http://wildlife.ohiodnr.gov/species-and-habitats/state-listed-species/state-listed-species-by-
county#plants. Additional surveys may be warranted to determine presence of state-listed species 
if construction will impact aquatic or wetland habitat. Once the turbine, road, pad and other 
infrastructure locations have been determined, please consult with DOW to determine if such 
surveys are needed. 

The attached table summarizes the types and level of survey effort recommended by the DOW. 
Results from these studies will help assess the potential impact the turbines may pose and will 
influence our recommendations to the Ohio Power Siting Board.  

Monitoring should follow those methods described within the “On-shore Bird and Bat Pre- and 
Post-Construction Monitoring Protocol for Commercial Wind Energy Facilities in Ohio.”  

If you have any questions, please feel free to contact me at erin.hazelton@dnr.state.oh.us or 
614.265.6349.  

Erin Hazelton 
Ohio Division of Wildlife 
2045 Morse Road 
Columbus, Ohio 43229 

cc: Mr. Stuart Siegfried, Ohio Power Siting Board  
Mr. Grant Zeto, Ohio Power Siting Board 
Mr. Ashton Holderbaum, Ohio Power Siting Board 
Ms. Megan Seymour, United States Fish and Wildlife Service 
Ms. Kate Haley Parsons, DOW 



Seneca Wind Project (April 2018) 

Survey type 

Breeding bird 

Breeding bird surveys should be conducted at all sites. The number of 
survey points may be based on the amount of available habitat, or twice 
the maximum number of turbines proposed for the site. If turbines are 
placed in agricultural land, this requirement may be waived by DOW 

after reviewing the proposed turbine locations. 

Raptor nest searches Nest searches should occur on and within a 1-mile buffer of the 
proposed facility. 

Raptor nest monitoring 

Please consult with USFWS on bald eagle nests located within the 
search area.  Nests should be monitored to assess daily bird activity.  

Should any additional nests of a protected species of raptor be located 
during nest searches, monitoring should commence as outlined within 

DOW's monitoring protocols. 

Bat acoustic monitoring To be conducted at all meteorological towers.     

Passerine migration survey 
points 

26 

Diurnal bird/raptor 
migration survey points 

1 

Sandhill crane migration 
(same points as raptor 
migration) 

NS 

Owl playback survey 
points 

NS 

Barn owl survey points NS 

Bat mist-netting survey 
points 

51 

Nocturnal marsh bird 
survey points 

Survey points on Silver Creek WA, Honey Creek, and Sandusky River, 
as per protocols 

Waterfowl survey points 
Survey points for Silver Creek WA, Honey Creek, and Sandusky River, 

as per protocols 

Shorebird migration 
survey points 

NS 

Radar monitoring 
locations 

NS 

Aquatic species surveys 
This requirement may be waived by DOW after reviewing the proposed 

turbine/infrastructure locations. 

Wetland species surveys 
This requirement may be waived by DOW after reviewing the proposed 

turbine/infrastructure locations. 

NS = Not required based on the lack of suitable habitat 



Survey effort map with the revised boundary for the proposed Seneca project (April 2018). 
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OPSB Application 
Seneca Wind 
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Appendix O: Proximity of Structures to Project Features 



O-1 

TABLE O-1 
STRUCTURES WITHIN 1,500 FEET OF A PROPOSED TURBINE 

Structure 
Type 

Distance and Direction to 
Nearest Project Component 

Closest Project 
Component 

Lease Status of 
Underlying Parcel 

Barn 555 feet south-southeast Turbine 07 Participating
Barn 575 feet south Turbine 07 Participating
Barn 700 feet north Turbine 71 Participating
Barn 720 feet south-southeast Turbine 07 Participating
Barn 730 feet southwest Turbine 12 Participating
Barn 730 feet north Turbine 24 Participating
Barn 735 feet south Turbine 12 Participating
Barn 735 feet south-southwest Turbine 47 Participating

House 745 feet south-southwest Turbine 07 Participating
Barn 760 feet southwest Turbine 56 Participating
Tank 780 feet northeast Turbine 80 Participating
Barn 790 feet south Turbine 47 Participating
Silos 795 feet southwest Turbine 47 Participating

House 820 feet northeast Turbine 58 Participating
Barn 820 feet north Turbine 71 Participating
Silo 825 feet south Turbine 12 Participating
Barn 840 feet southeast Turbine 48 Participating
Barn 845 feet southwest Turbine 04 Participating
Barn 850 feet northeast Turbine 19 Participating
Barn 850 feet northwest Turbine 46 Participating
Barn 855 feet southwest Turbine 85 Participating
Barn 860 feet northeast Turbine 05 Participating
Silo 865 feet south Turbine 12 Participating
Barn 885 feet north-northwest Turbine 46 Participating

Garage 900 feet northeast Turbine 58 Participating
Barn 910 feet south-southwest Turbine 47 Participating
Silos 915 feet southwest Turbine 47 Participating
Barn 930 feet northwest Turbine 46 Participating
Barn 935 feet south-southwest Turbine 26 Participating
Barn 940 feet northeast Turbine 05 Participating
Barn 945 feet north Turbine 46 Participating
Barn 950 feet northeast Turbine 19 Participating
Silos 950 feet southwest Turbine 47 Participating
Barn 960 feet south Turbine 26 Participating
Barn 965 feet east Turbine 42 Participating
Silos 970 feet south Turbine 26 Participating
Barn 970 feet southwest Turbine 47 Participating
Silo 980 feet north Turbine 43 Participating
Silo 990 feet north Turbine 43 Participating

House 1,000 feet south Turbine 12 Participating



O-2 

Structure 
Type 

Distance and Direction to 
Nearest Project Component 

Closest Project 
Component 

Lease Status of 
Underlying Parcel 

Barn 1,000 feet northeast Turbine 19 Participating
Barn 1,000 feet northwest Turbine 71 Participating

House 1,020 feet northeast Turbine 05 Participating
Barn 1,020 feet north Turbine 71 Participating
Barn 1,025 feet southwest Turbine 26 Participating

House 1,025 feet west Turbine 35 Participating
Barn 1,025 feet south Turbine 71 Participating
Barn 1,030 feet west Turbine 07 Participating
Barn 1,030 feet southeast Turbine 31 Participating

House 1,030 feet west-southwest Turbine 85 Participating
Silo 1,035 feet northeast Turbine 18 Participating
Barn 1,040 feet east Turbine 42 Participating
Barn 1,050 feet north Turbine 43 Participating
Barn 1,050 feet west-southwest Turbine 52 Participating

House 1,055 feet east-northeast Turbine 55 Participating
Silos 1,060 feet west-southwest Turbine 07 Participating

Garage 1,060 feet south Turbine 26 Participating
Barn 1,070 feet west-southwest Turbine 07 Participating

House 1,080 feet northeast Turbine 19 Participating
Outbuilding 1,080 feet north Turbine 43 Participating

House 1,080 feet north-northwest Turbine 46 Participating
Barn 1,085 feet north Turbine 71 Participating
Silo 1,085 feet northeast Turbine 75 Participating
Barn 1,095 feet southwest Turbine 26 Participating
Barn 1,095 feet west-southwest Turbine 52 Participating
Barn 1,095 feet south Turbine 71 Participating
Barn 1,100 feet southwest Turbine 47 Participating
Silo 1,105 feet southwest Turbine 04 Participating
Silo 1,110 feet southwest Turbine 04 Participating
Barn 1,110 feet southeast Turbine 31 Participating

House 1,115 feet south-southwest Turbine 26 Participating
Outbuilding 1,125 feet north-northwest Turbine 43 Participating

Barn 1,125 feet west-southwest Turbine 52 Participating
House 1,130 feet southeast Turbine 48 Participating
Barn 1,130 feet south Turbine 71 Participating

House 1,145 feet west Turbine 35 Participating
Garage 1,150 feet southwest Turbine 58 Non-Participating
Silos 1,155 feet north-northwest Turbine 11 Participating
Barn 1,160 feet southwest Turbine 04 Participating
Barn 1,160 feet northwest Turbine 08 Participating

House 1,160 feet north-northwest Turbine 43 Participating
Silos 1,175 feet northeast Turbine 18 Participating

Tower 1,175 feet southwest Turbine 47 Participating



O-3 

Structure 
Type 

Distance and Direction to 
Nearest Project Component 

Closest Project 
Component 

Lease Status of 
Underlying Parcel 

Barn 1,180 feet west-southwest Turbine 52 Participating
Barn 1,180 feet south Turbine 71 Non-Participating
Barn 1,190 feet west-southwest Turbine 74 Participating

Garage 1,200 feet south Turbine 02 Participating
Barn 1,200 feet southeast Turbine 48 Participating

Outbuilding 1,200 feet southwest Turbine 48 Participating
Barn 1,205 feet southwest Turbine 71 Non-Participating

House 1,210 feet northwest Turbine 05 Participating
Garage 1,210 feet south Turbine 71 Non-Participating
Barn 1,215 feet southeast Turbine 48 Participating

House 1,215 feet south-southwest Turbine 48 Participating
Garage 1,215 feet west-northwest Turbine 61 Participating
Barn 1,220 feet south Turbine 02 Participating
Silos 1,225 feet northeast Turbine 18 Participating

Garage 1,225 feet west Turbine 56 Participating
Barn 1,225 feet south Turbine 71 Participating

Garage 1,230 feet southeast Turbine 12 Participating
Barn 1,230 feet northeast Turbine 18 Participating
Silo 1,230 feet southeast Turbine 52 Participating
Barn 1,235 feet south-southeast Turbine 52 Participating
Barn 1,240 feet northeast Turbine 18 Participating

Outbuilding 1,240 feet northeast Turbine 27 Participating
Barn 1,250 feet north-northwest Turbine 11 Participating

House 1,250 feet southwest Turbine 47 Participating
House 1,255 feet southwest Turbine 04 Participating

Outbuilding 1,260 feet south Turbine 02 Participating
House 1,260 feet west Turbine 56 Participating
House 1,260 feet west Turbine 61 Non-Participating
Barn 1,265 feet west Turbine 52 Participating

House 1,265 feet northwest Turbine 58 Participating
House 1,270 feet west-southwest Turbine 07 Participating
Tanks 1,270 feet northwest Turbine 71 Participating
Barn 1,270 feet south-southwest Turbine 72 Non-Participating

House 1,275 feet east Turbine 42 Participating
Barn 1,285 feet southeast Turbine 60 Participating
Barn 1,285 feet southwest Turbine 61 Participating

Garage 1,290 feet north-northwest Turbine 15 Participating
Outbuilding 1,290 feet northeast Turbine 27 Participating

Barn 1,290 feet south-southwest Turbine 78 Participating
House 1,295 feet south Turbine 71 Non-Participating
Barn 1,295 feet south-southeast Turbine 78 Participating
Tanks 1,300 feet northeast Turbine 24 Participating
Trailer 1,300 feet southeast Turbine 52 Participating



O-4 

Structure 
Type 

Distance and Direction to 
Nearest Project Component 

Closest Project 
Component 

Lease Status of 
Underlying Parcel 

Outbuilding 1,310 feet northwest Turbine 08 Participating
House 1,310 feet southeast Turbine 12 Participating

Outbuilding 1,320 feet northeast Turbine 27 Participating
Barn 1,320 feet southeast Turbine 30 Participating
Barn 1,320 feet west Turbine 52 Participating

House 1,325 feet south Turbine 71 Non-Participating
House 1,325 feet southwest Turbine 71 Non-Participating
Trailer 1,335 feet southwest Turbine 88 Participating
House 1,340 feet northwest Turbine 08 Participating
Barn 1,340 feet north-northwest Turbine 11 Participating
Barn 1,340 feet south Turbine 72 Non-Participating
Silos 1,340 feet south-southwest Turbine 78 Participating
Barn 1,345 feet south-southeast Turbine 78 Participating
Barn 1,350 feet northeast Turbine 18 Participating

House 1,360 feet east-southeast Turbine 06 Participating
House 1,360 feet southwest Turbine 53 Participating
Barn 1,360 feet southwest Turbine 61 Participating
Barn 1,360 feet southwest Turbine 72 Non-Participating
Barn 1,365 feet south-southwest Turbine 78 Participating
Barn 1,370 feet southeast Turbine 31 Participating
Barn 1,370 feet west-northwest Turbine 94 Non-Participating
Barn 1,375 feet north-northwest Turbine 11 Participating
Barn 1,375 feet south-southwest Turbine 78 Participating

Garage 1,380 feet south Turbine 02 Participating
Barn 1,380 feet east-southeast Turbine 10 Non-Participating
Barn 1,380 feet southeast Turbine 23 Non-Participating

House 1,380 feet northwest Turbine 69 Participating
Barn 1,380 feet northwest Turbine 70 Non-Participating
Barn 1,390 feet southwest Turbine 61 Participating

House 1,390 feet northwest Turbine 69 Participating
Barn 1,395 feet northeast Turbine 27 Participating
Barn 1,395 feet southeast Turbine 31 Participating

House 1,395 feet southeast Turbine 52 Participating
Barn 1,400 feet east Turbine 09 Non-Participating

House 1,400 feet northwest Turbine 15 Participating
Barn 1,400 feet northwest Turbine 58 Participating
Barn 1,400 feet north Turbine 79 Participating

House 1,405 feet northeast Turbine 27 Participating
House 1,410 feet north-northeast Turbine 08 Non-Participating

Outbuilding 1,410 feet northwest Turbine 58 Participating
Garage 1,410 feet west-southwest Turbine 74 Non-Participating
Barn 1,410 feet southeast Turbine 87 Non-Participating
Silo 1,415 feet south-southeast Turbine 78 Participating



O-5 

Structure 
Type 

Distance and Direction to 
Nearest Project Component 

Closest Project 
Component 

Lease Status of 
Underlying Parcel 

Barn 1,420 feet southeast Turbine 23 Non-Participating
Barn 1,420 feet southeast Turbine 26 Non-Participating

Garage 1,425 feet southeast Turbine 06 Participating
Garage 1,425 feet northwest Turbine 46 Participating
House 1,430 feet south Turbine 02 Participating
Garage 1,430 feet southeast Turbine 52 Participating
House 1,430 feet northwest Turbine 59 Non-Participating
House 1,435 feet southwest Turbine 12 Participating
Garage 1,440 feet north-northwest Turbine 11 Participating
House 1,440 feet south-southwest Turbine 52 Participating
Silo 1,440 feet south-southeast Turbine 78 Participating

House 1,445 feet south-southeast Turbine 04 Non-Participating
Barn 1,445 feet southeast Turbine 87 Non-Participating
Barn 1,450 feet northeast Turbine 10 Non-Participating

House 1,450 feet north Turbine 17 Participating
House 1,450 feet northeast Turbine 26 Non-Participating
Garage 1,450 feet northeast Turbine 26 Non-Participating

Silo 1,450 feet south-southwest Turbine 57 Non-Participating
Garage 1,450 feet southwest Turbine 61 Participating
Barn 1,450 feet southwest Turbine 64 Participating
Barn 1,450 feet west-southwest Turbine 74 Non-Participating

Garage 1,450 feet southeast Turbine 91 Non-Participating
Barn 1,455 feet south-southeast Turbine 78 Participating

House 1,460 feet northeast Turbine 05 Non-Participating
Barn 1,460 feet south-southeast Turbine 09 Non-Participating

House 1,460 feet east-northeast Turbine 16 Non-Participating
Barn 1,460 feet southeast Turbine 42 Non-Participating

Garage 1,460 feet northwest Turbine 72 Non-Participating
Barn 1,460 feet south Turbine 72 Non-Participating

House 1,460 feet northeast Turbine 75 Participating
House 1,465 feet southeast Turbine 06 Participating
Barn 1,465 feet northeast Turbine 10 Non-Participating

House 1,465 feet north-northwest Turbine 11 Participating
Barn 1,465 feet north-northwest Turbine 17 Participating

House 1,465 feet northeast Turbine 18 Participating
Garage 1,465 feet southwest Turbine 53 Participating
Barn 1,470 feet east-northeast Turbine 09 Non-Participating

House 1,470 feet north-northweset Turbine 11 Participating
Silo 1,470 feet south-southwest Turbine 57 Non-Participating
Barn 1,475 feet south-southeast Turbine 09 Non-Participating

Garage 1,475 feet northwest Turbine 63 Participating
House 1,475 feet southeast Turbine 91 Non-Participating
Barn 1,480 feet northwest Turbine 05 Non-Participating



O-6 

Structure 
Type 

Distance and Direction to 
Nearest Project Component 

Closest Project 
Component 

Lease Status of 
Underlying Parcel 

House 1,480 feet southeast Turbine 38 Non-Participating
House 1,480 feet northeast Turbine 39 Non-Participating
House 1,480 feet northeast Turbine 42 Non-Participating
House 1,480 feet southwest Turbine 56 Non-Participating
Garage 1,480 feet southwest Turbine 58 Non-Participating
Garage 1,480 feet northwest Turbine 59 Non-Participating
House 1,480 feet northwest Turbine 61 Participating
House 1,480 feet northwest Turbine 72 Non-Participating
Barn 1,480 feet northwest Turbine 74 Non-Participating

House 1,480 feet west-southwest Turbine 74 Non-Participating
Barn 1,480 feet northeast Turbine 75 Participating
Barn 1,480 feet southeast Turbine 83 Non-Participating
Barn 1,485 feet southeast Turbine 23 Non-Participating
Barn 1,485 feet south-southwest Turbine 57 Non-Participating
Barn 1,485 feet southwest Turbine 72 Non-Participating

House 1,485 feet south-southwest Turbine 78 Participating
Barn 1,490 feet south-southeast Turbine 04 Non-Participating

House 1,490 feet southeast Turbine 12 Non-Participating
Garage 1,490 feet northeast Turbine 56 Non-Participating
House 1,490 feet southwest Turbine 58 Non-Participating
Garage 1,490 feet south-southwest Turbine 72 Non-Participating
House 1,490 feet south Turbine 72 Non-Participating
Barn 1,490 feet south-southeast Turbine 78 Participating
Barn 1,490 feet south-southwest Turbine 94 Non-Participating

House 1,495 feet south-southwest Turbine 72 Non-Participating
House 1,500 feet southeast Turbine 04 Non-Participating
Barn 1,500 feet north-northeast Turbine 08 Non-Participating

House 1,500 feet southeast Turbine 10 Non-Participating
Barn 1,500 feet northeast Turbine 11 Non-Participating

Garage 1,500 feet north Turbine 12 Non-Participating
House 1,500 feet southeast Turbine 12 Non-Participating
Barn 1,500 feet northeast Turbine 20 Non-Participating

House 1,500 feet southeast Turbine 26 Non-Participating
Barn 1,500 feet east-southeast Turbine 27 Non-Participating

House 1,500 feet southeast Turbine 33 Non-Participating
House 1,500 feet southwest Turbine 61 Participating
Barn 1,500 feet north-northwest Turbine 68 Participating

House 1,500 feet southwest Turbine 72 Non-Participating
House 1,500 feet east-northeast Turbine 85 Non-Participating
House 1,500 feet southeast Turbine 87 Non-Participating
Barn 1,500 feet southeast Turbine 87 Non-Participating
Silo 1,500 feet southeast Turbine 89 Participating
Silo 1,500 feet northeast Turbine 92 Non-Participating



O-7 

Structure 
Type 

Distance and Direction to 
Nearest Project Component 

Closest Project 
Component 

Lease Status of 
Underlying Parcel 

Barn 1,500 feet northeast Turbine 92 Non-Participating
House 1,500 feet west-northwest Turbine 94 Non-Participating
House 1,500 feet west-northwest Turbine 94 Non-Participating
Garage 1,500 feet northwest Turbine 95 Participating



O-8 

TABLE O-2 
STRUCTURES WITHIN 250 FEET OF A PROPOSED PROJECT COMPONENT 

Structure 
Type 

Distance and Direction to 
Nearest Project 

Component 

Closest Project 
Component 

Lease Status of 
Underlying Parcel 

Garage 10 feet west Electrical Connection Lines Participating
Silos 10 feet west Electrical Connection Lines Participating
Barn 10 feet southeast Site Road Participating
Outbuilding 20 feet north Electrical Connection Lines Non-Participating
House 20 feet north Electrical Connection Lines Non-Participating
Garage 20 feet north Electrical Connection Lines Non-Participating
Barn 25 feet south Substation Non-Participating
Trailer 30 feet south Substation Non-Participating
Silos 30 feet south Electrical Connection Lines Participating
Barn 30 feet north Electrical Connection Lines Non-Participating
Barn 35 feet south-southeast Electrical Connection Lines Participating
Barn 35 feet north Electrical Connection Lines Non-Participating
House 40 feet north-northeast Site Road Non-Participating
Barn 40 feet south Electrical Connection Lines Participating
Barn 40 feet south Electrical Connection Lines Participating
Garage 50 feet north Site Road Non-Participating
Barn 50 feet west Site Road Non-Participating
Garage 50 feet west Site Road Non-Participating 
House 50 feet north Electrical Connection Lines Non-Participating

House 55 feet south
138-kV Electrical 
Interconnection Non-Participating

Garage 55 feet south
138-kV Electrical 
Interconnection Non-Participating

Barn 55 feet south Site Road Participating
Barn 55 feet southeast Electrical Connection Lines Participating
Garage 60 feet north Electrical Connection Lines Non-Participating
House 60 feet north-northeast Site Road Non-Participating
Tower 60 feet west Electrical Connection Lines Participating
House 65 feet north Site Road Non-Participating
House 65 feet northwest Electrical Connection Lines Participating
Garage 65 feet southeast Electrical Connection Lines Participating
House 65 feet east-northeast Site Road Non-Participating
House 70 feet north Electrical Connection Lines Non-Participating
House 70 feet west Site Road Non-Participating
Garage 70 feet north Electrical Connection Lines Non-Participating
House 70 feet south Electrical Connection Lines Non-Participating
House 75 feet west Electrical Connection Lines Non-Participating
Barn 75 feet west Site Road Non-Participating



O-9 

Structure 
Type 

Distance and Direction to 
Nearest Project 

Component 

Closest Project 
Component 

Lease Status of 
Underlying Parcel 

House 80 feet north Electrical Connection Lines Participating
Barn 80 feet southeast Electrical Connection Lines Participating
Municipal 80 feet south-southwest Site Road Non-Participating
House 85 feet southeast Electrical Connection Lines Participating
House 85 feet north Site Road Participating
Garage 85 feet east Electrical Connection Lines Participating
House 90 feet east-southeast Site Road Participating
Trailer 90 feet east Electrical Connection Lines Participating
House 90 feet west Site Road Non-Participating
Outbuilding 90 feet southwest Site Road Non-Participating
House 90 feet north-northeast Site Road Non-Participating
Barn 90 feet southwest Electrical Connection Lines Participating
House 95 feet north Electrical Connection Lines Non-Participating
Garage 95 feet south Substation Non-Participating
Outbuilding 95 feet west-southwest Electrical Connection Lines Participating
House 95 feet south-southeast Electrical Connection Lines Non-Participating
Barn 95 feet west-southwest Site Road Non-Participating
House 100 feet east-northeast Cranewalk Participating
House 100 feet east Site Road Non-Participating
House 100 feet northeast Site Road Non-Participating

Barn 100 feet west Electrical Connection Lines Participating
Barn 100 feet southeast Site Road Non-Participating
House 100 feet south-southeast Site Road Non-Participating
Barn 105 feet southeast Electrical Connection Lines Participating
Barn 105 feet south-southwest Site Road Non-Participating
Barn 110 feet northeast Site Road Participating
House 110 feet west Site Road Participating
House 110 feet east Electrical Connection Lines Participating
House 110 feet south-southwest Electrical Connection Lines Participating
Barn 110 feet south Electrical Connection Lines Non-Participating
Garage 115 feet northwest Electrical Connection Lines Participating
Barn 115 feet east Electrical Connection Lines Participating
House 115 feet east Electrical Connection Lines Participating
House 120 feet east Electrical Connection Lines Non-Participating
Barn 120 feet east Site Road Participating
House 120 feet south-southeast Site Road Non-Participating
House 120 feet east Cranewalk Non-Participating
Barn 120 feet southwest Site Road Non-Participating
House 120 feet northeast Site Road Non-Participating
Outbuilding 120 feet northwest Electrical Connection Lines Non-Participating



O-10 

Structure 
Type 

Distance and Direction to 
Nearest Project 

Component 

Closest Project 
Component 

Lease Status of 
Underlying Parcel 

House 120 feet northeast Electrical Connection Lines Participating
Barn 125 feet notheast Site Road Participating
House 125 feet southeast Electrical Connection Lines Participating
House 125 feet northeast Electrical Connection Lines Non-Participating
Barn 125 feet southeast Electrical Connection Lines Participating
Barn 125 feet south Electrical Connection Lines Non-Participating
Garage 130 feet north-northeast Site Road Non-Participating
Barn 130 feet south Site Road Participating
Tanks 130 feet northwest Electrical Connection Lines Non-Participating
Business 130 feet northeast Site Road Non-Participating
House 130 feet north Electrical Connection Lines Non-Participating
House 130 feet east Site Road Non-Participating
Outbuilding 130 feet south Site Road Non-Participating
Barn 130 feet south Electrical Connection Lines Non-Participating
Barn 135 feet north Electrical Connection Lines Participating
Tanks 135 feet northwest Electrical Connection Lines Non-Participating
House 135 feet west-southwest Site Road Non-Participating

Barn 140 feet south
138-kV Electrical 
Interconnection Non-Participating

Barn 140 feet southwest Electrical Connection Lines Participating
Barn 140 feet northeast Site Road Participating
Garage 140 feet east Electrical Connection Lines Participating
Barn 140 feet southeast Site Road Non-Participating
House 145 feet west Electrical Connection Lines Participating
House 145 feet west-southwest Site Road Non-Participating
Barn 145 feet north Electrical Connection Lines Participating
Barn 145 feet north Electrical Connection Lines Non-Participating
Barn 145 feet east Cranewalk Participating
Barn 145 feet southwest Electrical Connection Lines Participating
Barn 150 feet southwest Electrical Connection Lines Participating
Barn 150 feet west Site Road Non-Participating
Barn 150 feet southeast Site Road Non-Participating
Barn 150 feet southeast Site Road Non-Participating
Barn 150 feet east-southeast Electrical Connection Lines Participating
House 150 feet northwest Site Road Non-Participating
Barn 150 feet south Site Road Non-Participating
Garage 155 feet south Site Road Non-Participating
House 155 feet southwest Site Road Non-Participating
Outbuilding 155 feet north Site Road Non-Participating
Outbuilding 155 feet north Site Road Non-Participating



O-11 

Structure 
Type 

Distance and Direction to 
Nearest Project 

Component 

Closest Project 
Component 

Lease Status of 
Underlying Parcel 

Barn 155 feet east Site Road Non-Participating
Barn 155 feet southeast Electrical Connection Lines Participating
House 155 feet southwest Site Road Participating
Silo 155 feet southwest Site Road Non-Participating
House 155 feet north Electrical Connection Lines Participating
Barn 155 feet west-southwest Site Road Participating
House 155 feet northwest Electrical Connection Lines Non-Participating
Outbuilding 155 feet east-southeast Site Road Non-Participating
Barn 160 feet south Site Road Participating
House 160 feet northwest Electrical Connection Lines Non-Participating
Barn 160 feet northweset Electrical Connection Lines Participating
Silo 160 feet northwest Site Road Participating
Barn 160 feet southeast Electrical Connection Lines Participating
Trailer 160 feet north Electrical Connection Lines Non-Participating
Garage 160 feet northwest Electrical Connection Lines Non-Participating
Barn 165 feet east Site Road Participating
Barn 165 feet west-southwest Electrical Connection Lines Participating
Barn 165 feet northeast Electrical Connection Lines Participating
Garage 165 feet north Site Road Participating
Garage 165 feet east Site Road Participating

Garage 165 feet east Site Road Non-Participating

House 170 feet south
138-kV Electrical 
Interconnection Non-Participating

Garage 170 feet northwest Electrical Connection Lines Non-Participating
Barn 170 feet north Site Road Non-Participating
Barn 170 feet southeast Electrical Connection Lines Participating
Barn 170 feet east Site Road Participating
Barn 170 feet north Electrical Connection Lines Non-Participating
Garage 170 feet east Site Road Non-Participating
Barn 170 feet west-northwest Site Road Participating
Silo 170 feet southeast Electrical Connection Lines Participating
Barn 170 feet northeast Site Road Non-Participating
Barn 170 feet southwest Electrical Connection Lines Participating
House 175 feet north-northwest Site Road Non-Participating
Garage 175 feet south-southeast Site Road Non-Participating
Barn 175 feet northwest Site Road Participating
House 175 feet northwest Site Road Non-Participating
Barn 175 feet east Electrical Connection Lines Participating
House 175 feet northwest Electrical Connection Lines Non-Participating
House 180 feet south Substation Non-Participating



O-12 

Structure 
Type 

Distance and Direction to 
Nearest Project 

Component 

Closest Project 
Component 

Lease Status of 
Underlying Parcel 

House 180 feet northeast Site Road Non-Participating
House 180 feet south Site Road Non-Participating
Garage 180 feet south-southwest Electrical Connection Lines Participating
Garage 180 feet north Site Road Non-Participating
Garage 180 feet northwest Site Road Non-Participating
House 180 feet east-northeast Electrical Connection Lines Non-Participating
Barn 180 feet north Electrical Connection Lines Participating
Silo 180 feet west Site Road Participating
Silo 180 feet west Site Road Participating
Barn 180 feet northeast Site Road Non-Participating
Barn 180 feet west-southwest Site Road Participating
House 185 feet southwest Site Road Non-Participating
Barn 185 feet northwest Electrical Connection Lines Participating
Barn 185 feet west Electrical Connection Lines Participating
Silo 185 feet southeast Electrical Connection Lines Participating
Barn 185 feet east-southeast Site Road Non-Participating
House 190 feet east Site Road Non-Participating
House 190 feet northwest Electrical Connection Lines Participating
Barn 190 feet south Electrical Connection Lines Participating
House 190 feet east-northeast Electrical Connection Lines Participating

Barn 190 feet northeast Electrical Connection Lines Non-Participating
Trailer 190 feet west Site Road Participating
House 190 feet east Site Road Non-Participating
Barn 190 feet south Site Road Non-Participating
Barn 195 feet north Electrical Connection Lines Non-Participating
Outbuilding 200 feet west Electrical Connection Lines Participating
House 200 feet northeast Site Road Participating
House 200 feet southwest Electrical Connection Lines Participating
Barn 200 feet southwest Electrical Connection Lines Participating
House 200 feet northwest Site Road Non-Participating
House 200 feet southeast Electrical Connection Lines Participating
Barn 200 feet northeast Site Road Non-Participating
Barn 200 feet northwest Electrical Connection Lines Non-Participating
House 200 feet southeast Site Road Non-Participating
House 200 feet southwest Site Road Non-Participating
Barn 200 feet east-southeast Site Road Non-Participating
Outbuilding 200 feet east-southeast Site Road Non-Participating
House 205 feet east-southeast Electrical Connection Lines Participating
Barn 205 feet northwest Site Road Participating
Barn 205 feet east-northeast Electrical Connection Lines Non-Participating



O-13 

Structure 
Type 

Distance and Direction to 
Nearest Project 

Component 

Closest Project 
Component 

Lease Status of 
Underlying Parcel 

Garage 205 feet north Electrical Connection Lines Participating
House 210 feet northwest Electrical Connection Lines Non-Participating
Garage 210 feet north Site Road Non-Participating
Silo 210 feet northwest Cranewalk Participating
Barn 210 feet southeast Electrical Connection Lines Participating
Barn 210 feet northwest Site Road Participating
Barn 210 feet northwest Electrical Connection Lines Participating
Barn 210 feet northwest Site Road Participating
Barn 210 feet northeast Site Road Non-Participating
Barn 210 feet east Electrical Connection Lines Participating
Barn 210 feet east Site Road Non-Participating
Barn 210 feet south Site Road Participating
Barn 210 feet south Electrical Connection Lines Participating
House 215 feet east Site Road Non-Participating
Barn 215 feet northwest Site Road Participating
Barn 215 feet east Site Road Non-Participating
House 220 feet southeast Site Road Non-Participating
Barn 220 feet north Site Road Non-Participating
Barn 220 feet southwest Electrical Connection Lines Participating
House 220 feet north Site Road Non-Participating

Garage 220 feet northwest Site Road Non-Participating
Outbuilding 220 feet west Site Road Participating
Garage 220 feet southeast Electrical Connection Lines Participating
Barn 225 feet south Site Road Participating
House 225 feet northwest Site Road Participating
Garage 225 feet west-southwest Site Road Non-Participating
House 225 feet north Site Road Non-Participating
Barn 225 feet east Site Road Participating
Silo 225 feet northwest Cranewalk Participating
Silo 225 feet east-northeast Electrical Connection Lines Participating
Garage 225 feet south-southwest Electrical Connection Lines Participating
Barn 225 feet east Site Road Participating
House 225 feet east-southeast Site Road Non-Participating
House 230 feet southeast Site Road Non-Participating
Barn 230 feet south-southeast Site Road Participating
Barn 230 feet southwest Site Road Non-Participating
House 230 feet northeast Site Road Participating
Barn 230 feet west Site Road Participating
Garage 230 feet north Cranewalk Participating
House 230 feet west Site Road Non-Participating



O-14 

Structure 
Type 

Distance and Direction to 
Nearest Project 

Component 

Closest Project 
Component 

Lease Status of 
Underlying Parcel 

Trailer 235 feet southwest Site Road Non-Participating
Barn 235 feet southeast Site Road Non-Participating
Garage 235 feet north Electrical Connection Lines Non-Participating
Garage 240 feet northwest Site Road Non-Participating
Garage 240 feet northeast Site Road Participating
House 240 feet southeast Electrical Connection Lines Non-Participating
Trailer 240 feet northwest Electrical Connection Lines Non-Participating
House 250 feet north Site Road Non-Participating
House 250 feet south Electrical Connection Lines Non-Participating
Outbuilding 250 feet southwest Electrical Connection Lines Participating
Garage 250 feet northwest Electrical Connection Lines Non-Participating
House 250 feet west-northwest Site Road Non-Participating
Silo 250 feet southeast Electrical Connection Lines Participating
House 250 feet south Electrical Connection Lines Participating
House 250 feet west Electrical Connection Lines Non-Participating
Barn 250 feet southeast Electrical Connection Lines Participating
Outbuilding 250 feet southeast Site Road Non-Participating
Barn 250 feet east Site Road Non-Participating
Barn 250 feet northwest Site Road Non-Participating
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=i`hifU` LYgcifWYg LYWcfXg LYj]Yk

 ]] MYbYWU Q]bX

>1?175>5?D CE>>1BI 

MYbYWU Q]bX ?bYf[m FF= &MYbYWU Q]bX'( U giVg]X]Ufm cZ gJckYf >YjY`cdaYbh =cadUbm FF= &gJckYf'( WcbhfUWhYX 

k]h\ NYhfU NYW\( CbW* &NYhfU NYW\' hc WcbXiWh U Wi`hifU` fYgcifWYg fYWcfXg fYj]Yk Zcf h\Y dfcdcgYX MYbYWU Q]bX 

dfc^YWh &h\Y Jfc^YWh' ̀ cWUhYX ]b gcih\YUghYfb MYbYWU =cibhm( I\]c*  N\Y Jfc^YWh k]`` fYei]fY I\]c JckYf M]h]b[ <cUfX 

&IJM<' UddfcjU`7 h\]g YjU`iUh]cb ]g ]b giddcfh cZ h\Y ;dd`]WUh]cb Zcf U =Yfh]Z]WUhY cZ ?bj]fcbaYbhU` =cadUh]V]`]hm UbX 

JiV`]W HYYX &h\Y ;dd`]WUh]cb'*  N\Y Jfc^YWh ;fYU igYX Zcf h\Y Wi`hifU` fYgcifWYg fYWcfXg fYj]Yk cZ h\Y MYbYWU Q]bX 

@Ufa ]g Wcadf]gYX cZ Uddfcl]aUhY`m 12(432 UWfYg &44*5 geiUfY a]`Yg'*  N\Y MhiXm ;fYU Zcf h\Y Jfc^YWh ]g XYZ]bYX 

Ug U -,)a]`Y ViZZYf UfcibX h\Y Jfc^YWh ;fYU UbX ]g Wcadf]gYX cZ Uddfcl]aUhY`m 132(-.. UWfYg &5,,*. geiUfY a]`Yg'*

N\Y Wi`hifU` fYgcifWYg fYWcfXg fYj]Yk kUg dfYdUfYX hc aYYh h\Y fYei]fYaYbhg cZ I\]c ;Xa]b]ghfUh]jY =cXY &I;=' 

=\UdhYf 05,2)0),4&>'( k\]W\ fYei]fYg h\Uh h\Y Udd`]WUbh g\U`` ]XYbh]Zm Ubm fY[]ghYfYX ̀ UbXaUf_g cZ \]ghcf]W( fY`][]cig( 

UfW\UYc`c[]WU`( gWYb]W( bUhifU`( cf ch\Yf Wi`hifU` g][b]Z]WUbWY k]h\]b -, a]`Yg cZ h\Y dfc^YWh UfYU*  FUbXaUf_g UfY 

XYZ]bYX dYf I;= 05,5)0),4&>')

Vm( fY[]ghYfYX k]h\( cf ]XYbh]Z]YX Ug Y`][]V`Y Zcf fY[]ghfUh]cb Vm h\Y bUh]cbU` fY[]ghfm cZ bUhifU` `UbXaUf_g( h\Y ghUhY 

)0),4&>' U`gc fYei]fYg 

h\Uh h\Y Udd`]WUbh YjU`iUhY ]adUWhg cZ h\Y dfcdcgYX dfc^YWh cb h\Y ̀ UbXaUf_g UbX XYgWf]VY d`Ubg hc a]h][UhY UXjYfgY 

]adUWhg &]Z Ubm'* 

N\Y Wi`hifU` fYgcifWY fYWcfXg fYj]Yk ]XYbh]Z]YX bc HUh]cbU` LY[]ghYf cZ B]ghcf]W JfcdYfh]Yg &HLBJ' `]ghYX fYgcifWYg 

UbX h\fYY HLBJ >YhYfa]bUh]cb cZ ?`][]V]`]hm &>I?' fYgcifWYg k]h\]b h\Y Jfc^YWh ;fYU*  N\Y Q]``]Ua <U_Yf BcigY 

&IBC Hc* M?H,---5--' ]g `cWUhYX k]h\]b h\Y bcfh\)WYbhfU` dcfh]cb cZ h\Y Jfc^YWh ;fYU UbX hkc \cigYg k]h\cih IBC 

biaVYfg UfY `cWUhYX ]b <`ccaj]``Y( k]h\]b h\Y gcih\)WYbhfU` dcfh]cb cZ h\Y Jfc^YWh ;fYU*  N\Y Wi`hifU` fYgcifWYg 

fYWcfXg fYj]Yk ]XYbh]Z]YX Ub UXX]h]cbU` 22 `]ghYX cf Y`][]V`Y fYgcifWYg k]h\]b h\Y MhiXm ;fYU* 

; ZcfaU` ]adUWh UggYggaYbh \Ug bch VYYb WcbXiWhYX Zcf h\Y Jfc^YWh Uh h\]g h]aY*  MYbYWU Q]bX k]`` kcf_ k]h\ h\Y 

I\]c B]ghcf]W JfYgYfjUh]cb IZZ]WY &IBJI' hc XYjY`cd U dfchcWc` Zcf UggYgg]b[ ]adUWhg hc Wi`hifU` `UbXaUf_g*  CZ Ubm 

UXjYfgY ]adUWhg UfY ]XYbh]Z]YX( MYbYWU Q]bX k]`` kcf_ k]h\ h\Y IBJI UbX h\Y MYbYWU( =fUkZcfX( Bifcb( UbX 

QmUbXch =cibhm B]ghcf]WU` gcW]Yh]Yg( Ug Uddfcdf]UhY( hc a]h][UhY h\cgY UXjYfgY ]adUWhg* 
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 ]] MYbYWU Q]bX

D12=5 @6 3@?D5?DC 

'%& 9?DB@4E3D9@? %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%'

-*- If[Ub]nUh]cb cZ h\Y LYdcfh *****************************************************************************************************************************-

-*. GYh\cXg *********************************************************************************************************************************************************-

(%& B5CE=DC @6 3E=DEB1= B5C@EB35C B53@B4C B5F95G %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%)

.*- JfYj]cig`m =cbXiWhYX =i`hifU` LYgcifWYg MifjYmg **************************************************************************************/

.*. JfYj]cig`m LYWcfXYX ;fW\UYc`c[]WU` M]hYg ****************************************************************************************************/

.*/ JfYj]cig`m LYWcfXYX B]ghcf]W UbX ;fW\]hYWhifU` LYgcifWYg **************************************************************************0

.*/*- HLBJ F]ghYX >]ghf]Whg UbX JfcdYfh]Yg **************************************************************************************************0

.*/*. HLBJ >I? JfcdYfh]Yg *************************************************************************************************************************1

.*/*/ IBC JfcdYfh]Yg **************************************************************************************************************************************2

.*/*0 B]ghcf]W <f]X[Y CbjYbhcfm **********************************************************************************************************************2

.*/*1 IAM =YaYhYfm @]`Yg ****************************************************************************************************************************3

.*0 B]ghcf]W ;h`Ug UbX GUd LYj]Yk **********************************************************************************************************************3

.*0*- -4.- AFI J`Uhg ************************************************************************************************************************************3

.*0*. -430 >*D* MhYkUfh ;h`Ug ************************************************************************************************************************3

.*0*/ -452 LYf]W_ <fch\Yfg ;h`Ug *******************************************************************************************************************3

.*0*0 -52, OMAM Ncdc[fUd\]W GUdg ***********************************************************************************************************3

.*1 LYWcfXg LYj]Yk Mmbcdg]g *****************************************************************************************************************************4

)%& 9>A13D 1CC5CC>5?D %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%/

*%& B565B5?35C 39D54 %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% '&

=9CD @6 D12=5C 

NUV`Y -* B]ghcf]W LYgcifWYg LYj]YkYX k]h\]b h\Y Jfc^YWh ;fYU* ********************************************************************************.

NUV`Y .* JfYj]cig =i`hifU` LYgcifWY CbjYgh][Uh]cbg =cbXiWhYX k]h\]b h\Y Jfc^YWh ;fYU *******************************************/

NUV`Y /6 HLBJ F]ghYX >]ghf]Whg UbX JfcdYfh]Yg k]h\]b h\Y MhiXm ;fYU* **********************************************************************0
NUV`Y 0* HLBJ >I? JfcdYfh]Yg k]h\]b h\Y MhiXm ;fYU **********************************************************************************************2

NUV`Y 1* B]ghcf]W <f]X[Yg k]h\]b h\Y MhiXm ;fYU *********************************************************************************************************2

1AA5?4935C 

1AA5?49H 1% 697EB5C 
@][ifY -* Jfc^YWh P]W]b]hm 
@][ifY .* JfYj]cig`m =cbXiWhYX =i`hifU` LYgcifWYg MifjYmg 
@][ifY /* JfYj]cig`m LYWcfXYX =i`hifU` LYgcifWYg 

1AA5?49H 2% 89CD@B931= >1AC 
GUd -* -4.- AFI J`Uh GUdg 
GUd .* -430 >*D* MhYkUfh ;h`Ug 
GUd /* -452 LYf]W_ <fch\Yfg ;h`Ug  
GUd 0* -52, OMAM Ncdc[fUd\]W KiUXfUb[`Yg  
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 - MYbYWU Q]bX

'%& 9?DB@4E3D9@? 

MYbYWU Q]bX ?bYf[m FF= &MYbYWU Q]bX'( U giVg]X]Ufm cZ gJckYf >YjY`cdaYbh =cadUbm FF= &gJckYf'( WcbhfUWhYX 

k]h\ NYhfU NYW\( CbW* &NYhfU NYW\' hc WcbXiWh U Wi`hifU` fYgcifWYg fYWcfXg fYj]Yk Zcf h\Y dfcdcgYX MYbYWU Q]bX 

dfc^YWh &h\Y Jfc^YWh' `cWUhYX k]h\]b gcih\YUgh MYbYWU =cibhm( I\]c &;ddYbX]l ;( @][ifY -'*  N\Y Jfc^YWh k]`` fYei]fY 

I\]c JckYf M]h]b[ <cUfX &IJM<' UddfcjU` UbX h\]g XcWiaYbh \Ug VYYb dfYdUfYX ]b giddcfh cZ Ub ;dd`]WUh]cb Zcf U 

=Yfh]Z]WUhY cZ ?bj]fcbaYbhU` =cadUh]V]`]hm UbX JiV`]W HYYX &h\Y ;dd`]WUh]cb'*   

N\Y Wi`hifU` fYgcifWYg fYWcfXg fYj]Yk kUg dfYdUfYX hc aYYh h\Y fYei]fYaYbhg cZ I\]c ;Xa]b]ghfUh]jY =cXY &I;=' 

=\UdhYf 05,2)0),4&>' k\]W\ ghUhYg h\Uh h\Y Udd`]WUbh g\U`` ]XYbh]Zm Ubm fY[]ghYfYX `UbXaUf_g cZ \]ghcf]W( fY`][]cig( 

UfW\UYc`c[]WU`( gWYb]W( bUhifU`( cf ch\Yf Wi`hifU` g][b]Z]WUbWY k]h\]b -, a]`Yg cZ h\Y dfc^YWh UfYU*  FUbXaUf_g UfY 

XYZ]bYX dYf I;= 05,5)0),4&>') fiWhifYg( UbX cV^YWhg h\Uh UfY fYWc[b]nYX 

Vm( fY[]ghYfYX k]h\( cf ]XYbh]Z]YX Ug Y`][]V`Y Zcf fY[]ghfUh]cb Vm h\Y bUh]cbU` fY[]ghfm cZ bUhifU` `UbXaUf_g( h\Y ghUhY 

 I;= 05,2)0),4&>' U`gc fYei]fYg 

h\Uh h\Y Udd`]WUbh YjU`iUhY ]adUWhg cZ h\Y dfcdcgYX dfc^YWh cb h\Y ̀ UbXaUf_g UbX XYgWf]VY d`Ubg hc a]h][UhY UXjYfgY 

]adUWhg &]Z Ubm'* 

N\Y Jfc^YWh ;fYU igYX Zcf h\Y Wi`hifU` fYgcifWYg fYWcfXg fYj]Yk cZ h\Y MYbYWU Q]bX @Ufa ]g Wcadf]gYX cZ 

Uddfcl]aUhY`m 12(432 UWfYg &44*5 geiUfY a]`Yg'*  N\Y MhiXm ;fYU Zcf h\Y Jfc^YWh ]g XYZ]bYX Ug U -,)a]`Y ViZZYf 

UfcibX h\Y Jfc^YWh ;fYU UbX ]g Wcadf]gYX cZ Uddfcl]aUhY`m 132(-.. UWfYg &5,,*. geiUfY a]`Yg'*     

'%' @B71?9J1D9@? @6 D85 B5A@BD 

N\]g fYdcfh XYhU]`g h\Y fYgYUfW\ aYh\cXg( fYgi`hg cZ h\Y `]hYfUhifY fYj]Yk( UbX ]adUWh UggYggaYbh*  Gf* ;XUa Bc`jYb 

gYfjYX Ug Jf]bW]dU` CbjYgh][Uhcf UbX Gg* <f]hh GWHUaUfU gYfjYX Ug `YUX Uih\cf*  Middcfh]b[ XcWiaYbhUh]cb Zcf h\]g 

]bjYgh][Uh]cb ]bW`iXYg ;ddYbX]l ;  @][ifYg( UbX ;ddYbX]l <  B]ghcf]WU` GUdg*   

'%( >5D8@4C 

NYhfU NYW\ WcbXiWhYX U XYg_hcd fYj]Yk cZ h\Y MhiXm ;fYU ig]b[ h\Y I\]c B]ghcf]W JfYgYfjUh]cb IZZ]WY &IBJI' 

Ib`]bY GUdd]b[ MmghYa &IGM' cb DibY -5( .,-4*   N\Y Zc``ck]b[ XUhUgYhg cZ h\Y IGM kYfY Wcbgi`hYX6

 JfYj]cig`m WcbXiWhYX J\UgY C( CC( UbX CCC Wi`hifU` fYgcifWYg gifjYmg 

 I\]c ;fW\UYc`c[]WU` CbjYbhcfm &I;C' 

 HUh]cbU` LY[]ghYf cZ B]ghcf]W J`UWYg &HLBJ' 

 HLBJ >YhYfa]bUh]cb cZ ?`][]V]`]hm &>I?' dfcdYfh]Yg 

 I\]c B]ghcf]W CbjYbhcfm &IBC' 

 B]ghcf]W <f]X[Y CbjYbhcfm 
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 . MYbYWU Q]bX

I\]c AYbYU`c[]WU` McW]Yhm &IAM' WYaYhYfm Z]`Yg

NYhfU NYW\ U`gc fYj]YkYX h\Y HUh]cbU` JUf_ MYfj]WY HUh]cbU` FUbXaUf_ `]gh Zcf I\]c Zcf Ubm dfcdYfh]Yg k]h\]b 

MYbYWU( Bifcb( cf =fUkZcfX =cibh]Yg* 

N\Y Wi`hifU` fYgcifWYg fYWcfXg fYj]Yk U`gc ]bW`iXYX U fYj]Yk cZ \]ghcf]W gcifWYg ]bW`iX]b[ Ob]hYX MhUhYg >YdUfhaYbh 

cZ h\Y CbhYf]cf &>IC' ) <ifYUi cZ FUbX GUbU[YaYbh &<FG' ) AYbYfU` FUbX IZZ]WY &AFI' LYWcfXg aUdg( d`Uh aUdg( 

UbX hcdc[fUd\]W aUdg &NUV`Y -'*  N\YgY XcWiaYbhg kYfY YlUa]bYX hc ]XYbh]Zm \]ghcf]W ghfiWhifYg( fU]`fcUXg( fcUXg( 

UbX hfU]`g h\Uh a][\h VY ]b h\Y j]W]b]hm cZ h\Y Jfc^YWh ;fYU UbX h\Uh aUm bch VY fYWcfXYX Uh IBJI*   

DKLVO '% 8S\]Y[SM BO\Y^[MO\ BO_SO`ON `S]RSX ]RO A[YTOM] 1[OK% 

DaZO IOK[ BOPO[OXMO 

AFI J`Uh -4.- >IC  <FG  AFI  

;h`Ug -430 >*D* MhYkUfh 

;h`Ug -452 LYf]W_ <fch\Yfg 

3*1)a]bihY Ncdc[fUd\]W GUdg -52, Ob]hYX MhUhYg AYc`c[]WU` MifjYm &OMAM'
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(%& B5CE=DC @6 3E=DEB1= B5C@EB35C B53@B4C B5F95G  

(%' AB5F9@EC=I 3@?4E3D54 3E=DEB1= B5C@EB35C CEBF5IC

N\Y fYWcfXg fYj]Yk ]XYbh]Z]YX b]bY J\UgY C Wi`hifU` fYgcifWY gifjYmg k]h\]b h\Y Jfc^YWh ;fYU7 \ckYjYf( bc dfYj]cig

J\UgY CC Wi`hifU` fYgcifWY gifjYmg UbX bc \]ghcf]W ghfiWhifY gifjYmg kYfY ]XYbh]Z]YX k]h\]b h\Y Jfc^YWh ;fYU 

&;ddYbX]l ;( @][ifY .7 NUV`Y .'*  ;b UXX]h]cbU` 4- J\UgY C Wi`hifU` fYgcifWY gifjYmg( 2 J\UgY CC Wi`hifU` fYgcifWY 

gifjYmg( UbX / \]ghcf]W ghfiWhifY gifjYmg \UjY VYYb WcbXiWhYX ]b h\Y MhiXm ;fYU &;ddYbX]l ;( @][ifY .'*

DKLVO (% A[O_SY^\ 3^V]^[KV BO\Y^[MO 9X_O\]SQK]SYX\ 3YXN^M]ON `S]RSX ]RO A[YTOM] 1[OK

4K]KLK\O ?Y% 4O\M[SZ]SYX 

;M-151- CbhYf]a LYdcfh cb ;fW\UYc`c[]WU` MifjYm cZ h\Y JfcdcgYX CbXYdYbXYbWY J]dY`]bY =cff]Xcf 
h\fci[\ >YZ]UbWY( BYbfm( QccX( MYbYWU( Bifcb( ;g\`UbX( QUmbY( MhUf_( Miaa]h( UbX 
=c`iaV]UbU =cibh]Yg( I\]c &GUmacb Yh U`* -554' 

M?-13,5 F]hYfUhifY LYj]Yk UbX LYWcbbU]ggUbWY MifjYm cZ h\Y ?XYb Nckbg\]d LcUX 14 <f]X[Y 
LYd`UWYaYbh UbX LcUX LYU`][baYbh ]b ?XYb Nckbg\]d( MYbYWU =cibhm( I\]c &GighU]b UbX 
A]VVg -550' 

M?-13-/ J\UgY C)CCC =i`hifU` LYgcifWYg CbjYgh][Uh]cbg cZ h\Y JfcdcgYX F]bY >).// LYd`UWYaYbh ]b 
<`cca Nckbg\]d( MYbYWU =cibhm( I\]c &<YbbYhh Yh U`* -55.' 

M?-2-4/ J\UgY C ;fW\UYc`c[]WU` MifjYm LYdcfh Zcf JfcdcgYX QUhYf NfYUhaYbh J`Ubh M]hY( P]``U[Y cZ 
;hh]WU( PYb]WY Nckbg\]d( MYbYWU =cibhm( I\]c &EfY]bVf]b_ .,,/U' 

M?-2.-0 J\UgY C ;fW\UYc`c[]WU` MifjYm LYdcfh Zcf JfcdcgYX QUhYf NfYUhaYbh J`Ubh M]hY( P]``U[Y cZ 

;hh]WU( PYb]WY Nckbg\]d( MYbYWU =cibhm( I\]c &EfY]bVf]b_ .,,/V' 

M?-5.,/ J\UgY C ;fW\UYc`c[]WU` CbjYgh][Uh]cbg Zcf ;aYf]WUb ?`Y
GY`acfY)N]ZZ]b -/4_P F]bY LYVi]`X Jfc^YWh ]b ?XYb UbX =`]bhcb Nckbg\]dg( MYbYWU =cibhm( 
I\]c &QY``Yf .,-/U' 

M?-5.0- J\UgY C =i`hifU` LYgcifWYg GUbU[YaYbh CbjYgh][Uh]cbg Zcf h\Y 1*1 \U &-/*1 UW' GY`acfY 
-/4_P Mk]hW\]b[ MhUh]cb ]b ?XYb Nckbg\]d( MYbYWU =cibhm( I\]c &QY``Yf .,-/V'

M?-5203 J\UgY C =i`hifU` LYgcifWYg GUbU[YaYbh CbjYgh][Uh]cbg Zcf h\Y JfcdcgYX -3*4 \U &00 UW' 
;hh]WU QUghYkUhYf NfYUhaYbh FU[ccb ]b PYb]WY Nckbg\]d( MYbYWU =cibhm( I\]c &QY``Yf 
.,-0' 

M?-544, J\UgY C ;fW\UYc`c[]WU` MifjYm Zcf h\Y <`ccaj]``Y+@fUb_Ufh Q]fY`Ygg =Y``i`Uf NckYf ]b h\Y 
P]``U[Y cZ <`ccaj]``Y( MYbYWU =cibhm( I\]c &=NF# -11-,-,4=IFU' &FUk\cb UbX <fckb 
.,-1' 

(%( AB5F9@EC=I B53@B454 1B3815@=@7931= C9D5C 

N\YfY UfY -.4 dfYj]cig`m fYWcfXYX UfW\UYc`c[]WU` g]hYg `cWUhYX k]h\]b h\Y Jfc^YWh ;fYU &;ddYbX]l ;( @][ifY /'*  

LYWcfXYX g]hYg ]bW`iXYX HUh]jY ;aYf]WUb ]gc`UhYX Z]bXg( `]h\]W gWUhhYfg( Ufh]ZUWh gWUhhYfg( UbX Vif]U` acibXg( UbX 

bcb)UVcf][]bU` \]ghcf]W gWUhhYfg UbX ZcibXUh]cbg*  N\Y fYWcfXYX UfW\UYc`c[]WU` g]hYg UfY Y]h\Yf ibYjU`iUhYX cf Hch 

?`][]V`Y Zcf h\Y HLBJ*  ;b UXX]h]cbU` -(.50 dfYj]cig`m fYWcfXYX UfW\UYc`c[]WU` g]hYg &bch XYd]WhYX cb @][ifY /' kYfY 

]XYbh]Z]YX k]h\]b h\Y MhiXm ;fYU* 



=i`hifU` LYgcifWYg LYWcfXg LYj]Yk

 0 MYbYWU Q]bX

(%) AB5F9@EC=I B53@B454 89CD@B93 1?4 1B389D53DEB1= 
B5C@EB35C 

(%)%' ?B8A =S\]ON 4S\][SM]\ KXN A[YZO[]SO\ 

N\Y fYWcfXg fYj]YkYX ZU]`YX hc ]XYbh]Zm Ubm HLBJ `]ghYX \]ghcf]W X]ghf]Whg cf HLBJ `]ghYX dfcdYfh]Yg k]h\]b h\Y Jfc^YWh 

;fYU &;ddYbX]l ;( @][ifY /'* 

N\Y fYWcfXg fYj]Yk ]XYbh]Z]YX 5 HLBJ)`]ghYX \]ghcf]W X]ghf]Whg k]h\]b h\Y MhiXm ;fYU UbX 0- HLBJ)`]ghYX dfcdYfh]Yg 

k]h\]b h\Y MhiXm ;fYU &;ddYbX]l ;( @][ifY /7 NUV`Y /'*  BckYjYf( hkc cZ h\Y dfcdYfh]Yg ]b h\Y HLBJ)`]ghYX dfcdYfh]Yg 

XUhUVUgY UfY bchYX hc VY bc `cb[Yf `]ghYX cb h\Y HLBJ*  Gcgh cZ h\Y `]ghYX \]ghcf]W X]ghf]Whg UbX dfcdYfh]Yg UfY 

`cWUhYX ]b h\Y hckb cZ N]ZZ]b( Uddfcl]aUhY`m 1 a]`Yg bcfh\kYgh cZ h\Y Jfc^YWh ;fYU* 

DKLVO )0 ?B8A$=S\]ON 4S\][SM]\ KXN A[YZO[]SO\ `S]RSX ]RO C]^Na 1[OK% 

BOPO[OXMO ?Y% ?KWO =YMK]SYX 

34,,.-45 >ckbhckb N]ZZ]b B]ghcf]W >]ghf]Wh N]ZZ]b( MYbYWU =cibhm 

35,,-500 @cfh <U`` B]ghcf]W >]ghf]Wh N]ZZ]b( MYbYWU =cibhm 

35,,-532 OaghYX @Ufa N]ZZ]b( MYbYWU =cibhm 

4,,,/..0 Hcfh\ MUbXig_m MhfYYh B]ghcf]W >]ghf]Wh N]ZZ]b( MYbYWU =cibhm 

4,,,/..1 Hcfh\YUgh N]ZZ]b B]ghcf]W >]ghf]Wh N]ZZ]b( MYbYWU =cibhm 

4,,,/./- QYVghYf GUbiZUWhif]b[ N]ZZ]b( MYbYWU =cibhm 

4.,,-043 Mh* <cb]ZUWY LcaUb =Uh\c`]W =\ifW\( MW\cc`( UbX LYWhcfm HYk LY][Y`( MYbYWU =cibhm

5,,,-055 ;aYf]WUb GYW\Ub]Wg N]ZZ]b( MYbYWU =cibhm 

5/,,,452 Bibhg =cfbYf B]ghcf]W >]ghf]Wh Bibhg =cfbYf( Bifcb =cibhm

,.,,-3/, HUh]cbU` BcaY( >Ui[\hYfg cZ ;aYf]WU N]ZZ]b( MYbYWU =cibhm 

,2,,,.,- NfYacbh BcigY <Y``YjiY( Bifcb =cibhm 

3/,,-1/0 @cibXYfg BU``( BY]XY`VYf[ =c``Y[Y N]ZZ]b( MYbYWU =cibhm 

31,,-00, J\cYb]l G]``g MhYiVYb( Bifcb =cibhm

31,,-114 JUf_Yf =cjYfYX <f]X[Y 
OddYf MUbXig_m( QmUbXch 
=cibhm 

31,,.-22 <U`h]acfY UbX I\]c LU]`fcUX >Ydch &>?FCMN?>' Q]``UfX( Bifcb =cibh

35,,-50- BYhYf @Ufa <Y``YjiY( MYbYWU =cibhm 

35,,-501 G]Ua] MhfYYh AfUXY MW\cc` N]ZZ]b( MYbYWU =cibhm 

35,,.320 N\Y IWhU[cb N]ZZ]b( MYbYWU =cibhm 

35,,.322 AYf\Ufh)Ligh LYg]XYbWY N]ZZ]b( MYbYWU =cibhm 

35,,.324 JfYg]XYbh%g BcigY N]ZZ]b( MYbYWU =cibhm 

35,,.33, @]bY ;fhg <i]`X]b[ &>?FCMN?>' N]ZZ]b( MYbYWU =cibhm 

35,,.33- Q]``]UfX BU`` N]ZZ]b( MYbYWU =cibhm 

35,,.33/ JZ`Y]XYfYf =YbhYf Zcf LY`][]cb UbX h\Y BiaUb]h]Yg N]ZZ]b( MYbYWU =cibhm 

35,,.331 FU]fX BU`` N]ZZ]b( MYbYWU =cibhm 



=i`hifU` LYgcifWYg LYWcfXg LYj]Yk

 1 MYbYWU Q]bX

BOPO[OXMO ?Y% ?KWO =YMK]SYX

35,,.332 @fUbWY BU`` N]ZZ]b( MYbYWU =cibhm 

35,,.333 AfYUh BU`` N]ZZ]b( MYbYWU =cibhm 

35,,.334 =c``Y[Y BU`` N]ZZ]b( MYbYWU =cibhm 

35,,.335 ;][`Yf ;`iab] <i]`X]b[ N]ZZ]b( MYbYWU =cibhm 

35,,.34, <`UW_ MhiXYbh Ob]cb =YbhYf N]ZZ]b( MYbYWU =cibhm 

35,,.34. McW]U` MW]YbWY BcigY N]ZZ]b( MYbYWU =cibhm 

35,,/202 BYbbm <Ufb @`Uh LcW_( MYbYWU =cibhm

4,,,.53/ Ma]h\ LcUX <f]X[Y <iWmfig( =fUkZcfX =cibhm

4,,,/.-3 <YUhhm A`Ugg =cadUbm N]ZZ]b( MYbYWU =cibhm 

4,,,/.-4 <ckaUb%g >]gh]``Yfm N]ZZ]b( MYbYWU =cibhm 

4,,,/.-5 BUbgcb GUW\]bYfm =cadUbm N]ZZ]b( MYbYWU =cibhm 

4,,,/.., BYX[Yg)BibhYf)EY``Yf)<UWcb Af]gha]`` N]ZZ]b( MYbYWU =cibhm 

4,,,/..- BibhYf( Q]``]Ua( BcigY N]ZZ]b( MYbYWU =cibhm 

4,,,/... GiY``Yf <fYkYfm N]ZZ]b( MYbYWU =cibhm 

4,,,/../ GiY``Yf( =\f]gh( BcigY N]ZZ]b( MYbYWU =cibhm 

4,,,/..2 I\]c FUbhYfb =cadUbm N]ZZ]b( MYbYWU =cibhm 

4,,,/..3 N]ZZ]b ;[f]Wi`hifU` Qcf_g N]ZZ]b( MYbYWU =cibhm 

4,,,/..4 N]ZZ]b ;fh GYhU` =cadUbm N]ZZ]b( MYbYWU =cibhm 

4,,,/..5 N]ZZ]b QUhYfkcf_g N]ZZ]b( MYbYWU =cibhm 

4,,,/./, QU[bYf <fch\Yfg <chh`]b[ Qcf_g N]ZZ]b( MYbYWU =cibhm 

42,,-12. <U[Vm))Bcgg`Yf BcigY N]ZZ]b( MYbYWU =cibhm 

43,,-54. IaUf =\UdY` ;hh]WU( MYbYWU =cibhm 

5/,,,434 Mdf]b[XU`Y N]ZZ]b( MYbYWU =cibhm 

5/,,,44, J`YUgUbh L]X[Y Ob]hYX GYh\cX]gh =\ifW\ UbX =YaYhYfm N]ZZ]b( MYbYWU =cibhm 

52,,,--2 J`macih\ AfYYb`Ukb =YaYhYfm =\UdY` J`macih\( L]W\`UbX =cibhm 

55,,,,50 NiVVg))Mcifk]bY BcigY J`macih\( L]W\`UbX =cibhm 

(%)%( ?B8A 4@5 A[YZO[]SO\ 

N\Y fYWcfXg fYj]Yk ]XYbh]Z]YX h\fYY HLBJ >I? dfcdYfh]Yg k]h\]b h\Y Jfc^YWh UfYU*  N\Y Q]``]Ua <U_Yf BcigY &IBC 

Hc* M?H,---5--' ]g `cWUhYX k]h\]b h\Y bcfh\)WYbhfU` dcfh]cb cZ h\Y Jfc^YWh ;fYU UbX hkc \cigYg UfY `cWUhYX k]h\]b 

<`ccaj]``Y &ib_bckb IBC Hcg*'*  ;bch\Yf -, HLBJ >I? dfcdYfh]Yg UfY `cWUhYX k]h\]b h\Y MhiXm ;fYU &;ddYbX]l 

;( @][ifY /7 NUV`Y 0'* 



=i`hifU` LYgcifWYg LYWcfXg LYj]Yk

 2 MYbYWU Q]bX

DKLVO *% ?B8A 4@5 A[YZO[]SO\ `S]RSX ]RO C]^Na 1[OK 

@89 ?Y% ?KWO =YMK]SYX 

=L;,,-/.,/ <Ufb =\UhZ]Y`X( =fUkZcfX =cibhm

BOL,,2.,,4 O*M* Jcgh IZZ]WY Q]``UfX( Bifcb =cibhm

M;H,,0.--. GD =U``U[\Ub <i]`X]b[ <Y``jiY( MUbXig_m =cibhm

M;H,,022-. BcigY <Y``jiY( MUbXig_m =cibhm

M?H,,2.2,5 Lcg]bU <fckb BcigY N]ZZ]b( MYbYWU =cibhm 

OHE,,,,,,, Ob_bckb N]ZZ]b( MYbYWU =cibhm 

OHE,,,,,,, Ob_bckb =fUkZcfX =cibhm

OHE,,,,,,, Ob_bckb N]ZZ]b( MYbYWU =cibhm 

OHE,,,,,,, Ob_bckb N]ZZ]b( MYbYWU =cibhm 

OHE,,,,,,, Ob_bckb MYbYWU =cibhm

(%)%) @89 A[YZO[]SO\ 

N\Y fYWcfXg fYj]Yk ]XYbh]Z]YX // dfcdYfh]Yg ]b h\Y IBC XUhUVUgY k]h\]b h\Y Jfc^YWh ;fYU h\Uh UfY bch ]bW`iXYX ]b h\Y 

HLBJ)`]ghYX dfcdYfh]Yg cf HLBJ >I? dfcdYfh]Yg XUhUVUgYg &;ddYbX]l ;( @][ifY /'*  N\YgY IBC dfcdYfh]Yg UfY bch 

Y`][]V`Y cf ibYjU`iUhYX Zcf `]gh]b[ cb h\Y HLBJ*  ;b UXX]h]cbU` -(11. dfcdYfh]Yg UfY `cWUhYX k]h\]b h\Y MhiXm ;fYU

h\Uh UfY bch ]bW`iXY ]b h\Y HLBJ `]ghYX dfcdYfh]Yg cf HLBJ >I? dfcdYfh]Yg XUhUVUgYg &;ddYbX]l ;( @][ifY /'*

(%)%* 8S\]Y[SM 2[SNQO 9X_OX]Y[a 

N\Y fYWcfXg fYj]Yk X]X bch ]XYbh]Zm Ubm \]ghcf]W Vf]X[Yg k]h\]b h\Y Jfc^YWh ;fYU7 \ckYjYf( h\Y fYWcfXg fYj]Yk 

]XYbh]Z]YX g]l \]ghcf]W Vf]X[Yg k]h\]b h\Y MhiXm ;fYU &;ddYbX]l ;( @][ifY /7 NUV`Y 1'*  @]jY cZ h\Y Vf]X[Yg UfY Y`][]V`Y 

Zcf `]gh]b[ cb h\Y HLBJ UbX cbY Vf]X[Y ]g `]ghYX cb h\Y HLBJ* 

DKLVO +% 8S\]Y[SM 2[SNQO\ `S]RSX ]RO C]^Na 1[OK 

2[SNQO ?Y% ?KWO =YMK]SYX ?B8A C]K]^\

/50.,,3 
NL -,, &BUbj]``Y =cfbYf LX*' cjYf QYgh <fUbW\ Bifcb 
L]jYf 

@U]fZ]Y`X Nkd*( Bifcb 
=cibhm  

?`][]V`Y

/502/,0 NL -,5 cjYf QYgh <fUbW\ Bifcb L]jYf 
HYk BUjYb Nkd*( Bifcb 
=cibhm 

?`][]V`Y

301,-5. NL 4, cjYf LcmYf >]hW\ 
N\cadgcb Nkd*( MYbYWU 
=cibhm 

?`][]V`Y

302,-,0 Bigg Mh* cjYf Q]``ck =fYY_ N]ZZ]b( MYbYWU =cibhm ?`][]V`Y

302,--. L]jYf LX* cjYf Q]``ck =fYY_ N]ZZ]b( MYbYWU =cibhm ?`][]V`Y

44/0/1, =L 0,; &JUf_Yf =cjYfYX <f]X[Y' cjYf MUbXig_m L]jYf 
=fUbY Nkd*( QmUbXch 

=cibhm 
F]ghYX



=i`hifU` LYgcifWYg LYWcfXg LYj]Yk

 3 MYbYWU Q]bX

(%)%+ @7C 3OWO]O[a 6SVO\ 

N\Y fYWcfXg fYj]Yk ]XYbh]Z]YX -4 ]bjYbhcf]YX WYaYhYf]Yg k]h\]b h\Y Jfc^YWh ;fYU UbX Ub UXX]h]cbU` -51 ]bjYbhcf]YX 

WYaYhYf]Yg k]h\]b h\Y MhiXm ;fYU &;ddYbX]l ;( @][ifY /'* 

(%* 89CD@B93 1D=1C 1?4 >1A B5F95G 

NYhfU NYW\ fYj]YkYX h\Y AFI aUdg( d`Uh aUdg( UbX hcdc[fUd\]W eiUXfUb[`Yg hc ]XYbh]Zm h\Y dfYgYbWY cZ hckbg( 

ZUfaghYUXg( hfU]`g( fcUXg( fU]`fcUXg( UbX ch\Yf aUbaUXY ZYUhifYg h\Uh aUm VY dfYgYbh ]b h\Y Jfc^YWh ;fYU* 

(%*%' '.(' 7=@ AVK]\  

; fYj]Yk cZ h\Y -4.- AFI d`Uhg Zcf Nckbg\]d - Hcfh\( LUb[Yg -1( -2( -3( UbX -4 ?Ugh( UbX Nckbg\]d . Hcfh\( 

LUb[Yg -2( -3( UbX -4 ?Ugh ]XYbh]Z]YX Zcif dUh\g( cbY fcUX( cbY HUh]jY ;aYf]WUb gi[Uf WUad( cbY XYYf `]W_( UbX U 

dcfh]cb cZ h\Y PUb GYhfY CbX]Ub LYgYfjUh]cb k]h\]b h\Y Jfc^YWh ;fYU &;ddYbX]l <( GUd -'* 

(%*%( '.-* 4%;% C]O`K[] 1]VK\ 

; fYj]Yk cZ h\Y >*D* MhYkUfh &-430' Uh`Ug fYjYU`YX h\Uh h\Y Jfc^YWh ;fYU kUg `cWUhYX ]b <`cca( ?XYb( LYYX( MW]d]c( 

UbX PYb]WY hckbg\]dg cZ MYbYWU =cibhm &;ddYbX]l <( GUd .'*  N\Y <U`h]acfY( J]hhgVif[\( UbX =\]WU[c LU]`fcUX

UbX h\Y Nc`YXc( N]ZZ]b( UbX ?UghYfb LU]`fcUX kYfY ]``ighfUhYX hfUjYfg]b[ h\Y WYbhfU` dcfh]cb cZ h\Y Jfc^YWh ;fYU*  

Gi`h]d`Y gaU`` hckbg kYfY ]``ighfUhYX ]b h\Y Jfc^YWh ;fYU ]bW`iX]b[ ;hh]WU( ;hh]WU MhUh]cb( <`ccaj]``Y( UbX GY`acfY*  

Gi`h]d`Y ghcbY eiUff]Yg(-/ WYaYhYf]Yg( UbX Uddfcl]aUhY`m 2,1 ghfiWhifYg kYfY U`gc ]``ighfUhYX ]b h\Y Jfc^YWh ;fYU*  

(%*%) './, BO[SMU 2[Y]RO[\ 1]VK\ 

; fYj]Yk cZ h\Y LYf]W_ <fch\Yfg &-452' Uh`Ug fYjYU`YX UXX]h]cbU` XYjY`cdaYbh ]b h\Y Jfc^YWh ;fYU &;ddYbX]l <( GUd 

/'*  Nkc UXX]h]cbU` fU]`fcUXg( h\Y MUbXig_m $ =c`iaVig UbX h\Y LcW_UkUm MhUh]cb Mdif( kYfY ]``ighfUhYX hfUjYfg]b[ 

h\Y Jfc^YWh ;fYU( UbX Uddfcl]aUhY`m 2-5 ghfiWhifYg kYfY ]``ighfUhYX ]b h\Y Jfc^YWh ;fYU*  BckYjYf( cb`m 5 WYaYhYf]Yg 

kYfY ]``ighfUhYX ]b h\Y Jfc^YWh ;fYU* 

(%*%* '/,& EC7C DYZYQ[KZRSM >KZ\ 

; fYj]Yk cZ h\Y -52, OMAM 3*1)a]bihY ;hh]WU( <`ccaj]``Y( =YbhYfhcb( @]fYg]XY( Fm_Ybg( UbX N]ZZ]b Mcih\ Ncdc[fUd\]W 

KiUXfUb[`Yg fYjYU`YX ZYk g][b]Z]WUbh W\Ub[Yg k]h\]b h\Y Jfc^YWh ;fYU Zfca h\Y LYf]W_ <fch\Yfg &-452' Uh`Ug

&;ddYbX]l <( GUd 0'*  ; bcfh\kYgh)gcih\YUgh hfYbX]b[ d]dY`]bY kUg ]``ighfUhYX k]h\]b h\Y WYbhYf dcfh]cb cZ h\Y Jfc^YWh 

;fYU UbX Ub UXX]h]cbU` fU]`fcUX `]bY UggcW]UhYX k]h\ U eiUffm kUg U`gc ]``ighfUhYX k]h\]b h\Y Jfc^YWh ;fYU*  

;XX]h]cbU``m( h\YfY kUg Ub ]bWfYUgY ]b h\Y biaVYf cZ ghfiWhifYg ]b h\Y Jfc^YWh ;fYU hc Uddfcl]aUhY`m -(.,07 \ckYjYf( 

h\]g ]bWfYUgY aUm VY fY`UhYX hc h\Y ]bWfYUgY ]b XYhU]` cb h\Y hcdc[fUd\]W eiUXfUb[`Yg fUh\Yf h\Ub U fYZ`YWh]cb cZ Ub 

]bWfYUgYX dcdi`Uh]cb*   



=i`hifU` LYgcifWYg LYWcfXg LYj]Yk

 4 MYbYWU Q]bX

(%+ B53@B4C B5F95G CI?@AC9C  

<UgYX cb h\Y fYgi`hg cZ h\Y fYWcfXg fYj]Yk( h\YfY UfY h\fYY HLBJ >I? fYgcifWYg k]h\]b h\Y Jfc^YWh ;fYU*  ;b 

UXX]h]cbU` 22 `]ghYX cf Y`][]V`Y fYgcifWYg UfY `cWUhYX k]h\]b h\Y MhiXm ;fYU*  N\Y \]ghcf]WU` d`Uhg( Uh`UgYg( UbX 

hcdc[fUd\]W aUdg fYjYU` h\Uh h\Y W\UfUWhYf cZ h\Y Jfc^YWh ;fYU \]ghcf]WU``m kUg fifU` UbX \Ug bch W\Ub[YX 

g][b]Z]WUbh`m h\fci[\ h]aY* 



=i`hifU` LYgcifWYg LYWcfXg LYj]Yk

 5 MYbYWU Q]bX

)%& 9>A13D 1CC5CC>5?D 

; ZcfaU` ]adUWh UggYggaYbh \Ug bch VYYb WcbXiWhYX Zcf h\]g Jfc^YWh Uh h\]g h]aY*  BckYjYf( MYbYWU Q]bX \Ug 

Wcaa]hhYX hc Ujc]X]b[ X]fYWh ]adUWhg hc UVcjY)[fcibX Wi`hifU` fYgcifWYg &]*Y*( \]ghcf]W ghfiWhifYg UbX WYaYhYf]Yg' 

UbX k]`` kcf_ k]h\ h\Y IBJI hc XYjY`cd Ub Uddfcdf]UhY dfchcWc` hc UggYgg ]adUWhg hc `UbXaUf_g k]h\]b h\Y ]bX]fYWh 

&j]giU`' UfYU cZ dchYbh]U` YZZYWhg &;J?'*  >]fYWh UbX ]bX]fYWh ]adUWhg hc dfYj]cig`m fYWcfXYX UfW\UYc`c[]WU` fYgcifWYg 

UbX Ug mYh ib]XYbh]Z]YX UfW\UYc`c[]WU` fYgcifWYg UfY WiffYbh`m ib_bckb*  MYbYWU Q]bX k]`` kcf_ k]h\ h\Y IBJI hc 

XYjY`cd Ub Uddfcdf]UhY gifjYm aYh\cXc`c[m hc ]XYbh]Zm bYk UfW\UYc`c[]WU` fYgcifWYg k]h\]b h\Y ;J? Zcf X]fYWh 

YZZYWhg* CZ Ubm UXjYfgY ]adUWhg UfY ]XYbh]Z]YX hc Wi`hifU` `UbXaUf_g( MYbYWU Q]bX k]`` kcf_ k]h\ h\Y IBJI UbX h\Y 

MYbYWU( =fUkZcfX( Bifcb( UbX QmUbXch =cibhm B]ghcf]WU` gcW]Yh]Yg( Ug Uddfcdf]UhY( hc a]h][UhY h\cgY UXjYfgY 

]adUWhg* 



=i`hifU` LYgcifWYg LYWcfXg LYj]Yk

 -, MYbYWU Q]bX
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<YbbYhh( J*( L* QU`g\( UbX ?*D* BUff]g 
-55. BPIZM <(<<< 5\T[\YIT CMZW\YKMZ <V]MZ[QOI[QWVZ WN [PM BYWXWZML ?QVM 6(-.. CMXTIKMUMV[ QV 4TWWU 

EW^VZPQX' DMVMKI 5W\V[_' APQW * >UhUVUgY Hc* M?-13-/( cb Z]`Y Uh h\Y I\]c B]ghcf]W JfYgYfjUh]cb IZZ]WY( 
=c`iaVig* 

EfY]bVf]b_( D* 
.,,/U BPIZM < 3YKPIMWTWOQKIT D\Y]M_ CMXWY[ NWY BYWXWZML GI[MY EYMI[UMV[ BTIV[ DQ[M' FQTTIOM WN 3[[QKI' FMVQKM 

EW^VZPQX' DMVMKI 5W\V[_' APQW * >UhUVUgY Hc* M?-2-4/( cb Z]`Y Uh h\Y I\]c B]ghcf]W JfYgYfjUh]cb IZZ]WY( 
=c`iaVig* 

.,,/V BPIZM < 3YKPIMWTWOQKIT D\Y]M_ CMXWY[ NWY BYWXWZML GI[MY EYMI[UMV[ BTIV[ DQ[M' FQTTIOM WN 3[[QKI' FMVQKM 
EW^VZPQX' DMVMKI 5W\V[_' APQW * >UhUVUgY Hc* M?-2.-0( cb Z]`Y Uh h\Y I\]c B]ghcf]W JfYgYfjUh]cb IZZ]WY( 
=c`iaVig* 

FUk\cb( =* UbX D* <fckb 
.,-1 BPIZM < 3YKPIMWTWOQKIT D\Y]M_ NWY [PM 4TWWU]QTTM*8YIVSIY[ GQYMTMZZ 5MTT\TIY EW^MY QV [PM FQTTIOM WN 

4TWWU]QTTM' DMVMKI 5W\V[_' APQW %5E?# ,00,+,+25A?I& * >UhUVUgY Hc* M?-544,( cb Z]`Y Uh h\Y I\]c 
B]ghcf]W JfYgYfjUh]cb IZZ]WY( =c`iaVig* 

GUmacb( D* Yh U`* 
-554 <V[MYQU CMXWY[ WV 3YKPIMWTWOQKIT D\Y]M_ WN [PM BYWXWZML <VLMXMVLMVKM BQXMTQVM 5WYYQLWY [PYW\OP 

6MNQIVKM' ;MVY_' GWWL' DMVMKI' ;\YWV' 3ZPTIVL' GI_VM' D[IYS' D\UUQ[' IVL 5WT\UJQIVI 5W\V[QMZ' 
APQW* >UhUVUgY Hc* ;M-151-( cb Z]`Y Uh h\Y I\]c B]ghcf]W JfYgYfjUh]cb IZZ]WY( =c`iaVig* 

GighU]b( =* UbX E* A]VV 
-550 ?Q[MYI[\YM CM]QM^ IVL CMKWVVIQZZIVKM D\Y]M_ WN [PM 7LMV EW^VZPQX CWIL 02 4YQLOM CMXTIKMUMV[ IVL 

YWIL CMITQOVUMV[ QV 7LMV EW^VZPQX' DMVMKI 5W\V[_' APQW * >UhUVUgY Hc* M?-13,5( cb Z]`Y Uh h\Y I\]c 
B]ghcf]W JfYgYfjUh]cb IZZ]WY( =c`iaVig* 

LYf]W_ <fch\Yfg 
-452 EPM 5W\V[_ WN DMVMKI' APQW' IV <UXMYQIT 3[TIZ IVL 3Y[ 8WTQW * LYf]W_ <fch\Yfg Ncdc[fUd\Yfg UbX 

JiV`]g\Yfg( L]W\acbX( CbX]UbU* 

MhYkUfh( >*D* 
-430  5WUJQVI[QWV 3[TIZ @IX WN DMVMKI 5W\V[_ APQW *  >*D MhYkUfh( J\]`UXY`d\]U( JYbbgm`jUb]U* 

Ob]hYX MhUhYg >YdUfhaYbh cZ h\Y CbhYf]cf &>IC'( AYbYfU` FUbX IZZ]WY LYWcfXg 
-4.- MYbYWU =cibhm( I\]c* ?`YWhfcb]W >cWiaYbh( 

\hhdg6++[`cfYWcfXg*V`a*[cj+fYgi`hg+XYZUi`h*Ugdl9gYUfW\=f]hYf]U8hmdY8gifjYmogh8IBoWhm8-03( UWWYggYX 
DibY .2( .,-4* 

QY``Yf( L* 
.,-/U BPIZM < (

EQNNQV ,.2SF ?QVM CMJ\QTL BYWRMK[ QV 7LMV IVL 5TQV[WV EW^VZPQXZ' DMVMKI 5W\V[_' APQW * >UhUVUgY Hc* 
M?-5.,/( cb Z]`Y Uh h\Y I\]c B]ghcf]W JfYgYfjUh]cb IZZ]WY( =c`iaVig* 

.,-/V BPIZM < 5\T[\YIT CMZW\YKMZ @IVIOMUMV[ <V]MZ[QOI[QWVZ NWY [PM 0)0 PI %,.)0 IK& @MTUWYM ,.2SF 
D^Q[KPQVO D[I[QWV QV 7LMV EW^VZPQX' DMVMKI 5W\V[_' APQW * >UhUVUgY Hc* M?-5.0-( cb Z]`Y Uh h\Y I\]c 
B]ghcf]W JfYgYfjUh]cb IZZ]WY( =c`iaVig* 

.,-0 BPIZM < 5\T[\YIT CMZW\YKMZ @IVIOMUMV[ <V]MZ[QOI[QWVZ NWY [PM BYWXWZML ,1)2 PI %// IK& 3[[QKI 
GIZ[M^I[MY EYMI[UMV[ ?IOWWV QV FMVQKM EW^VZPQX' DMVMKI 5W\V[_' APQW * >UhUVUgY Hc* M?-5203( cb 
Z]`Y Uh h\Y I\]c MhUhY B]ghcf]W JfYgYfjUh]cb IZZ]WY( =c`iaVig* 
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