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EXECUTIVE SUMMARY 

 
 
 
 

 
 
The primary objective of the baseline fatality monitoring study was to determine the level of bird 
and bat mortality (high, moderate, low levels compared to other facilities) attributable to 
collisions with wind turbines for the entire facility on an annual basis. If mortality was 
determined to be in the high range, additional more focused monitoring or mitigation would be 
considered.  
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Table 1. Bird and bat species found by dog search teams 

at the daily search turbines during the fall 
migration period (24 August 2009 and 7 October 
2009). 

Species Count 
  

  
  

  
  

  
  

  
  
  
  
  

  
  

  
  

  
  

  
  

  
 

  
 
  

(b) (4)

(b) (4)
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Table 2. The number of large/medium and small bird 

carcasses found by dog search teams at the 
daily search turbines during the fall migration 
period (24 August 2009 and 7 October 2009). 

Turbine Count 
 

  
 

  
  
  

  
 

  
  

 
  
  
  

 
  
  

 
  

 
 

  
  

(
b
) 
(
4
)

(b) 
(4)

(b) 
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Table 3. The number of bat carcasses found by 

dog search teams at the daily search 
turbines during the fall migration period 
(24 August 2009 and 7 October 2009). 

Turbine Count 
  
  
  
  
  
  
  
  
  
  
  
  
  
  

  
 
  

(b) 
(4)
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Table 4. Bird and bat species found by dog search 

teams at the eight-day search interval 
turbines during the fall migration period (24 
August 2009 and 7 October 2009). 

Species Count 
  
  

  
  

  
  

  
  

 
  

(b) (4)
(b) (4)
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Table 5. The number of small bird carcasses found by 

dog search teams at the eight-day search 
interval turbines during the fall migration 
period (24 August 2009 and 7 October 2009). 
  

  
  
  
  

  
 
  

(b) (4)
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Table 6. The number of bat carcasses found by dog 

search teams at the eight-day search interval 
turbines during the fall migration period (24 
August 2009 and 7 October 2009). 

Species Count 
  
  

 
  

  
 
  

(b) 
(5)

(b) 
(4)

(
b
) 
(
4
)
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Table 7. Bird and bat species found by dog search teams 

at the eight-day search interval turbines during the 
winter period (8 October 2009 and 14 March 
2010). 

Species Count 
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Table 8. The number of large/medium and small bird 

carcasses found by dog search teams at the eight-day 
search interval turbines during the winter period (8 
October 2009 and 14 March 2010). 

Turbine Count 
  
  
  
  
  
  

  
  

  
  
  
  
  
  
  
  
  
  
 

  
 
  

(b) 
(4)

(b) 
(4)
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(
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Table 9. The number of bat carcasses found by 

dog search teams at the daily search 
turbines during the winter period (8 
October 2009 to 14 March 2010). 

Species Count 
  
  
  
  
  
  
  
  
  
  
  

  
  

(b) 
(4)

(b) 
(4)

(
b
) 
(
4
)
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Table 10. Bird and bat species found by biologists at 

turbines or on roads between 19 April 2009 and 
24 February 2010. 

Species Count 
 5 

  
  

  
  

  
  

  
  

  
  

  
  

  
  
  
  

  
  

  
  

 
  

 
  

(b) (4)
(b) (4)
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Table 11. The number of large/medium and small 

bird carcasses found by biologists at 
turbines or on roads between 19 April 2009 
and 24 February 2010. 

Turbine Count 
  

  
  
  
  
  
  
  

  
  

  
  
  
  
  
  
  
  

  
  
 

  
 
  

(b) (4)
(b) 
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Table 12. The number of bat carcasses found by 

biologist at turbines or on roads between 
19 April 2009 and 24 February 2010. 

Species Count 
  
  
  
  
  
  
  
  
  
  
  
  

  
 
  

(b) 
(4)
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Table 13. Searcher efficiency estimates (SE) for large/medium birds, small 

birds, and bat between 4 September 2009 and 11 March 2010. 
Size Found Placed SE 

   
   

    
  

 
  

(b) (4)
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Table 14. Carcass persistence estimates for large/medium birds, small birds, and 

bat between 3 September 2009 and 9 March 2010. 

Size Placed 
Average removal rates 

(without removing  
censored observations) 

Average removal rates 
(with removing  

censored observations) 
    

    
    

 
  

(b) (4)
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Table 15. Effort of radar monitoring during the summer 2009 season at the Peñascal Wind 

Project site. 
 Available 

Time 
Time Radar 

Collected Data 
Radar 

Downtime 
Radar Data 
with Rain 

Useable 
Radar Data 

Vertical Radar 
(hrs) 

     

 
 

     

  

(b) (4)
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Table 16. Average direction and concentration of targets at the 
Peñascal Wind Project site during the summer 2009 
season. 

 
  

Date

Average 
Bearing  

 
 

 
 

   

*Periods with <50% of time recorded by radar are excluded from analysis

Dawn NightDay Dusk

(b) 
(4)
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Table 17. Effort of radar monitoring during the fall 2009 season at the Peñascal Wind 
Project site. 

 Available 
Time 

Time Radar 
Collected Data 

Radar 
Downtime 

Radar Data 
with Rain 

Useable 
Radar Data 

Vertical Radar 
(hrs)      

 
      

 
  

(b) (4)
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Table 18. Average direction and concentration of targets at the Peñascal Wind Project site 
during the fall 2009 season. 

 
 
  

Date

Average 
Bearing 

(Degrees)
Direction

Angular 
Concentration 

(r )

Average 
Bearing 

(Degrees)
Direction

Angular 
Concentration 

(r )

Average 
Bearing 

(Degrees)
Direction

Angular 
Concentration 

(r )

Average 
Bearing 

(Degrees)
Direction

Angular 
Concentration 

(r )
24-Aug

*Periods with <50% of time recorded by radar are excluded from analysis

Dawn NightDay Dusk

(b) 
(4)
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Table 19. Effort of radar monitoring during the winter 2009 season at the Peñascal Wind 
Project site. 

 Availabl
e Time 

Time Radar 
Collected Data 

Radar 
Downtime 

Radar Data 
with Rain 

Useable 
Radar Data 

Vertical Radar 
(hrs)      

 
      

 
  

(b) (4)
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Table 20. Average direction and concentration of targets at the Peñascal Wind 
Project site during the winter 2009/2010 season. 
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Table 20 (continued). Average direction and concentration of targets at the 
Peñascal Wind Project site during the winter 2009/2010 season. 
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Figure 2. Illustration of beam coverage of the horizontal scanning radar (HSR) and the vertical scanning radar (VSR). 
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Figure 3. Merlin SCADA Display, a web-based Merlin SCADA Display that Operations 
and others can use to observe the curtailment criteria (target count and visibility) 
relative to their thresholds, and the curtailment order. This display software also 
includes the 15-minute timer to recall the curtailment order and an email 
functionality for curtailment and recall of curtailment. 
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Figure 4. Spring and fall locations for the radar system at Peñascal. 

  

(b) (4)



Penascal Fall and Winter Interim Report 
 
 

 
 57 October 28, 2010 
 

Figure 5. Timing of fatalities during the fall study season (24 August 2009 to 7 October 
2009). Results are standardized to number of fatalities per week per turbines 
searched. 
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Figure 6. Timing of fatalities at eight-day interval turbines during the fall and winter 
study season (24 August 2009 to 14 March 2010). Results are standardized to 
number of fatalities per week per turbines searched. 
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Figure 7. Target passage rates at the Peñascal Wind Project site during dawns, days, dusks, 
and nights of the summer 2009 season. 

 
  

(b) (4)
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Figure 8. Average target passage rates for dawns, days, dusks, and nights of the 
summer 2009 season. 
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Figure 10. Average hourly target heights above ground level (AGL) at the Peñascal 
Wind Project site during the summer 2009 season. Error bars represent 
standard deviation for each hour and red lines represent the top and bottom of 
the rotor swept zone (34 – 126 m AGL). 

 
  

(b) (4)



Penascal Fall and Winter Interim Report 
 
 

 
 63 October 28, 2010 
 

Figure 11. Number of targets occurring in each 50-meter increment at the Peñascal 
Wind Project site during the summer 2009 season. Red indicates rotor swept 
heights, and red-blue hashed indicates altitudes partially within rotor swept 
heights.  
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Figure 12. Mean target heights at the Peñascal Wind Project site during dawns, days, 
dusks, and nights of the summer 2009 season. 
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Figure 13. Average mean and median target heights for dawns, days, dusks, and nights 
during the summer 2009 season. Error bars represent standard deviations. 
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Figure 14. Median target heights at the Peñascal Wind Project site during dawns, days, 
dusks, and nights of the summer 2009 season. 
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Figure 15. Target passage rates below, at, and above the rotor swept zone (RSZ) at the 
Peñascal Wind Project site during dawns of the summer 2009 season. 

 

(b) (4)
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Figure 16. Target passage rates below, at, and above the rotor swept zone (RSZ) at the 
Peñascal Wind Project site during days of the summer 2009 season. 
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Figure 17. Target passage rates below, at, and above the proposed rotor swept zone 
(RSZ) at the Peñascal Wind Project site during dusks of the summer 2009 
season. 
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Figure 18. Target passage rates below, at, and above the proposed rotor swept zone 
(RSZ) at the Peñascal Wind Project site during nights of the summer 2009 
season. 
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Figure 19. Distribution of average target movements among eight directions during 

dawns, days, dusks, and nights at the Peñascal Wind Project site during the 
summer 2009 season. 
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Figure 20. Cumulative target direction of all targets during all dawns, days, dusks, 
and nights at the Peñascal Wind Project site during the summer 2009 season. 
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Figure 21. Target passage rates at the Peñascal Wind Project site during dawns, days, 
dusks, and nights of the fall 2009 season. 
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Figure 22. Average target passage rates for dawns, days, dusks, and nights of the fall 
2009 season. 
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Figure 23. Hourly activity (average target passage rates) at the Peñascal Wind Project 

site during the fall 2009 season. 
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Figure 24. Average hourly target heights AGL at the Peñascal Wind Project site during 

the fall 2009 season. Error bars represent standard deviation for each hour and 
red lines represent the top and bottom of the rotor swept zone (34 – 126 m 
AGL). 
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Figure 25. Number of targets occurring in each 50-meter increment at the Peñascal 

Wind Project site during the fall 2009 season. Red indicates rotor swept heights, 
and red-blue hashed indicates altitudes partially within rotor swept heights.  
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Figure 26. Mean target heights at the Peñascal Wind Project site during dawns, days, 

dusks, and nights of the fall 2009 season. 
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Figure 27. Average mean and median target heights for dawns, days, dusks, and nights 
during the fall 2009 season. Error bars represent standard deviations. 
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Figure 28. Median target heights at the Peñascal Wind Project site during dawns, days, 
dusks, and nights of the fall 2009 season. 
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Figure 29. Target passage rates below, at, and above the rotor swept zone (RSZ) at the 
Peñascal Wind Project site during dawns of the fall 2009 season. 
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Figure 30. Target passage rates below, at, and above the rotor swept zone (RSZ) at the 
Peñascal Wind Project site during days of the fall 2009 season. 
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Figure 31. Target passage rates below, at, and above the proposed rotor swept zone (RSZ) 
at the Peñascal Wind Project site during dusks of the fall 2009 season. 
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Figure 32. Target passage rates below, at, and above the proposed rotor swept zone (RSZ) 
at the Peñascal Wind Project site during nights of the fall 2009 season. 
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Figure 33. Distribution of average target movements among eight directions during 

dawns, days, dusks, and nights at the Peñascal Wind Project site during the 
fall 2009 season. 
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Figure 34. Average mean and median target heights for dawns, days, dusks, and 
nights during the fall 2009 season. Error bars represent standard deviations. 
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Figure 35. Target passage rates at the Peñascal Wind Project site during dawns, days, 
dusks, and nights of the winter 2009-2010 season. 
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Figure 36. Average target passage rates for dawns, days, dusks, and nights of the 
winter 2009-2010 season. 
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Figure 37. Hourly activity (average target passage rates) at the Peñascal Wind 
Project site during the winter 2009-2010 season. 
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Figure 38. Average hourly target heights AGL at the Peñascal Wind Project site 
during the winter 2009-2010 season. Error bars represent standard deviation 
for each hour and red lines represent the top and bottom of the rotor swept 
zone (34 – 126 m AGL). 
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Figure 39. Number of targets occurring in each 50-meter increment at the Peñascal 

Wind Project site during the winter 2009-2010 season. Red indicates rotor swept 
heights, and red-blue hashed indicates altitudes partially within rotor swept 
heights. 
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Figure 40. Mean target heights at the Peñascal Wind Project site during dawns, days, 

dusks, and nights of the winter 2009-2010 season. 
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Figure 41. Average mean and median target heights for dawns, days, dusks, and nights 
during the winter 2009-2010 season. Error bars represent standard deviations. 
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Figure 42. Median target heights at the Peñascal Wind Project site during dawns, days, 

dusks, and nights of the winter 2009-2010 season. 
  

(b) (4)
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Figure 43. Target passage rates below, at, and above the rotor swept zone (RSZ) at the 

Peñascal Wind Project site during dawns of the winter 2009-2010 season. 
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Figure 44. Target passage rates below, at, and above the rotor swept zone (RSZ) at the 

Peñascal Wind Project site during days of the winter 2009-2010 season. 
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Figure 45. Target passage rates below, at, and above the proposed rotor swept zone 

(RSZ) at the Peñascal Wind Project site during dusks of the winter 2009-2010 
season. 
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Figure 46. Target passage rates below, at, and above the proposed rotor swept zone (RSZ) 
at the Peñascal Wind Project site during nights of the winter 2009-2010 season. 
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Figure 47. Distribution of average target movements among eight directions during 
dawns, days, dusks, and nights at the Peñascal Wind Project site during the 
winter 2009-2010 season. 
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Figure 48. Cumulative target direction of all targets during all dawns, days, dusks, 
and nights at the Peñascal Wind Project site during the winter 2009-2010 
season. 
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Figure 49. Average target passage rates during dawns, days, dusks, and nights of half-
monthly periods from May 22, 2009 through March 14, 2010 for a seasonal 
comparison. 
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Appendix A – Target Counts, Passage Rates, Mean and Median Heights for 
Summer 2009 Season



 

 

Appendix A. Target counts, passage rates, mean and median heights during dawns of the summer 2009 season. 
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Table 1. Bird and bat species found by dog search teams 

at the daily search turbines during the spring 
migration period (15 March 2010 and 6 May 2010). 

Species Count 
  
  

  
  

  
  

  
  
  

  
  
  

  
  

  
  

  
  
  

  
 
 

 
  
  

  
Brazilian free-tailed bat 14 
hoary bat 2 
unknown bat 1 

Bat Total 17 
 

(b) (4)



Peñascal Spring Interim Report  
 
 

 
 35 October 28, 2010 

 
Table 2. The number of large/medium and small bird 

carcasses found by dog search teams at the daily 
search turbines during the spring migration period 
(15 March 2010 and 6 May 2010). 

Turbine Count 
  
  
  
  

  
  

  
  
  
  
  
  
  
  
  
  
  
  
  
  

  

(b) 
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Table 3. The number of bat carcasses found by dog search 

teams at the daily search turbines during the spring 
migration period (15 March 2010 and 6 May 2010). 
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Table 4. Bird and bat species found by dog search 

teams at the eight-day search interval turbines 
during the spring migration period (15 March 
2010 and 6 May 2010). 

Species Count 
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Table 5. The number of large/medium and small bird 

carcasses found by dog search teams at the 
eight-day search turbines during the spring 
migration period (15 March 2010 and 6 May 
2010). 

Turbine Count 
  
  
  

  
  

  
  
  
  
  
  
  
  
  
  

  
 

(b) 
(4)
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Table 6. The number of bat carcasses found by dog 

search teams at the eight-day search 
interval turbines during the spring 
migration period (15 March 2010 and 6 
May 2010). 

Turbine Count 
  
  
  

  
 

(b) 
(4)
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Table 7. Bird and bat species found by biologist at turbines 

or on roads between 15 March and 6 May 2010. 
Species Count 
turkey vulture 1 
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Table 8. The number of large/medium, small bird, and bat 

carcasses found by Biologist at turbines or on roads 
between 15 March and 6 May 2010. 

Turbine Count 
  
  

  
  

  
  
  
  
  
  
  

  
  
  

  
  
  
  

  
 

(b) 
(4)
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Table 9. Average number of bird and bat carcasses found at 

turbines lit with FAA aviation strobe lights compared to 
those at unlit turbines at Peñascal. 

 Daily Searched Turbines 
 Lit Unlit Overall 
Bats    

    
 

    

 
    

  
 

  

    
    

 
    

 
    

  
  

p-value for daily searched turbines for bats = 0.6574 
p-value for daily searched turbines for birds = 0.5505 
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Table 10. Average number of small bird carcasses found at 

turbines lit with FAA aviation strobe lights compared to 
those at unlit turbines at Peñascal. 

 Daily Searched Turbines 
 Lit Unlit Overall 
Small Birds    

   
    

 
    

    
  

p-value for daily searched turbines for small birds = 0.4890 
 

(b) (4)
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Table 11. Number of searcher efficiency trial bird 

carcasses in each combination of size and 
vegetation state used to test each searcher. 

Site Type Size VegState Grand Total 
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Table 12. Searcher efficiency (SE), carcass persistence (CP), the probability that a carcass will not be removed prior to searches 
(r), and detection for Peñascal by search interval, size, age, and vegetation type. 

    SE CP r Detection 
Set Site Size Vegetation SE LCI UCI CP LCI UCI r LCI UCI Detection LCI UCI 

       
       
       
       
       
       
          
           
       

      
      
      
      
      
      
         
          
     0.718 0.822 

 

(b) 
(4)

(b) 
(4)
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Table 13. Number of CP trial bird and bat carcasses 
in each combination of size and vegetation 
state used to estimate average carcass 
persistence. 

Site Type Size Vegetation Number 
     

     
     
     
     
     
     

     
     
    
     
     

   
 

(b) 
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Table 14. Estimated fatality per turbine, total for the site and per megawatt (MW) for about eight weeks in Spring 2010. 

    Per Turbine Total Site Per MW 
Site Set Type Found Fatality LCI UCI Fatality LCI UCI Fatality LCI UCI 
Pen             

             
             
           1.8 3.4 

 
 

(b) (4)
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Table 15. Estimated fatality per turbine, total for the site and per megawatt (MW) for each week 

    Per Turbine Total Site Per MW 
Site Type            

             
             
             
             
             
             
             
             
             
             
             
         0 0.2 
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Table 16. Effort of radar monitoring during the spring 2010 season at the Peñascal 

Windfarm Project site. 
 Available 

Time 
Time Radar 

Collected Data 
Radar 

Downtime 
Radar Data 
with Rain 

Useable 
Radar Data 

Vertical Radar 
(hrs)      

 
      

(b) (5)
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Table 17. Average direction and concentration of targets at the Peñascal Windfarm 

Project site during the spring 2010 season. 
    

Dawn NightDay Dusk

Date

Average 
Bearing 

(Degrees)
Direction

Angular 
Concentration 

(r )

Average 
Bearing 

(Degrees)
Direction

Angular 
Concentration 

(r )

Average 
Bearing 

(Degrees)
Direction

Angular 
Concentration 

(r )

Average 
Bearing 

(Degrees)
Direction

Angular 
Concentration 

(r )
15-Mar
16-Mar
17-Mar
18-Mar

*Periods with <50% of time recorded by radar are excluded from analysis  
 

(b) 
(4)

(b) 
(4)
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Table 18. Curtailment events and turbine shutdowns at the Peñascal Wind Project during 

spring 2010 season. 

Date /  
Time Start 

Date /  
Time End 

Number of 
Curtailment 
Commands 

in Event 

Range of 2-minute 
Target Passage 

Rates in the Rotor 
Swept Zone 

Visibility Range (0.5 
mile = 805 m = 2640 ft) 
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Figure 1. Map of turbines on Peñascal Windfarm denoting the search schedule of searched 

turbines. 

(b) (4)
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Figure 2. Illustration of beam coverage of the horizontal scanning radar (HSR) and the vertical scanning radar (VSR). 
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Figure 3. MerlinSCADA Display, a web-based MerlinSCADA Display that Operations and 
others can use to observe the curtailment criteria (target count and visibility) 
relative to their thresholds, and the curtailment order. This display software also 
includes the 15-minute timer to recall the curtailment order and an email 
functionality for curtailment and recall of curtailment. 

 

(b) (4)
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Figure 4. Spring and fall locations for the radar system at Peñascal. 

(b) (4)



Peñascal Spring Interim Report  
 
 

 
 56 October 28, 2010 

 

 
Figure 5. Fatalities per turbine by week during the scheduled carcass searches during the 

spring study season (15 March 2010 to 6 May 2010). 
 

(b) (4)
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Figure 6. Fatalities per megawatt (MW) by week during the scheduled carcass searches 

during the spring study season (15 March 2010 to 6 May 2010). 

(b) (4)
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Figure 7. Target passage rates at the Peñascal Windfarm Project site during dawns, 
days, dusks, and nights of the spring 2010 season. 

 

(b) (4)
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Figure 8. Average target passage rates for dawns, days, dusks, and nights of the 
spring 2010 season. 

 
 

(b) (4)
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Figure 9. Hourly activity (average target passage rates) at the Peñascal Windfarm 
Project site during the spring 2010 season. 

 

(b) (4)
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Figure 10. Average hourly target heights AGL at the Peñascal Windfarm Project site 
during the spring 2010 season. Error bars represent standard deviation for each 
hour and red lines represent the top and bottom of the rotor swept zone (34 – 
126 m AGL). 

 

(b) (4)
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Figure 11. Number of targets occurring in each 50-meter increment at the Peñascal 
Windfarm Project site during the spring 2010 season. Red indicates rotor swept 
heights, and red-blue hashed indicates altitudes partially within rotor swept 
heights.  

 

(b) (4)
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Figure 12. Mean target heights at the Peñascal Windfarm Project site during dawns, 
days, dusks, and nights of the spring 2010 season. 

 

(b) (4)
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Figure 13. Average mean and median target heights for dawns, days, dusks, and nights 
during the spring 2010 season. Error bars represent standard deviations. 

 

(b) (4)
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Figure 14. Median target heights at the Peñascal Windfarm Project site during dawns, days, 
dusks, and nights of the spring 2010 season. 

(b) (4)
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Figure 15. Target passage rates below, at, and above the rotor swept zone (RSZ) at 
the Peñascal Wind Project site during dawns of the spring 2010 season. 

 

(b) (4)
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Figure 16. Target passage rates below, at, and above the rotor swept zone (RSZ) at 
the Peñascal Wind Project site during days of the spring 2010 season. 

 

(b) (4)
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Figure 17. Target passage rates below, at, and above the proposed rotor swept zone 
(RSZ) at the Peñascal Wind Project site during dusks of the spring 2010 
season. 

 

(b) (4)
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Figure 18. Target passage rates below, at, and above the proposed rotor swept zone 
(RSZ) at the Peñascal Wind Project site during nights of the spring 2010 
season. 

 

(b) (4)
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Figure 19. Distribution of average target movements among eight directions during dawns, days, dusks, and nights at the 
Peñascal Windfarm Project site during the spring 2010 season. 

(b) (4)
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Figure 20. Cumulative target direction of all targets during all dawns, days, dusks, 
and nights at the Peñascal Windfarm Project site during the spring 2010 
season. 

 

(b) (4)



Peñascal Spring Interim Report  
 
 

 
 72 October 28, 2010 

Figure 21. Average target passage rates during dawns, days, dusks, and nights of half-monthly periods from September 18, 
2009 through May 14, 2010 for a seasonal comparison. 

(b) (4)



 

 

 

 

 

 

 

 

 

 

 

 

Appendix A – Target Counts, Passage Rates, Mean and Median Heights for Spring 2010 
Season 

 



 

 

Appendix A. Target counts, passage rates, mean and median heights during dawns of the spring 2010 season. 

Sunrise - 30 
minutes

Sunrise + 30 
minutes

Minutes in 
Dawn

Minutes 
Radar On

Minutes 
with Rain

Total 
Dawn 

Minutes
% Dawn 
with Data

Dawn Count 
Below RSZ

Dawn 
Count at 

RSZ
Dawn Count 
Above RSZ

Total 
Dawn 
Count

Dawn TPR 
Below RSZ

Dawn TPR 
at RSZ

Dawn TPR 
Above RSZ

Dawn 
TPR

% Targets 
at RSZ

Mean Target 
Height AGL (m)

Median Target 
Height AGL (m)

% 375.7 264.0
TPR = Target Passage Rate (targets / km / hm), RSZ = Rotor Swept Zone (32.5 - 127.5 m), AGL = Above Ground Level
*Periods with <50% of time recorded by radar are excluded from analysis  

(b) (4)



 

 

Appendix A. Target counts, passage rates, mean and median heights during dawns of the spring 2010 season. 

Sunrise - 30 
minutes

Sunrise + 30 
minutes

Minutes in 
Dawn

Minutes 
Radar On

Minutes 
with Rain

Total 
Dawn 

Minutes
% Dawn 
with Data

Dawn Count 
Below RSZ

Dawn 
Count at 

RSZ
Dawn Count 
Above RSZ

Total 
Dawn 
Count

Dawn TPR 
Below RSZ

Dawn TPR 
at RSZ

Dawn TPR 
Above RSZ

Dawn 
TPR

% Targets 
at RSZ

Mean Target 
Height AGL (m)

Median Target 
Height AGL (m)

14.5% 308.7 246.3

TPR = Target Passage Rate (targets / km / hm), RSZ = Rotor Swept Zone (32.5 - 127.5 m), AGL = Above Ground Level
*Periods with <50% of time recorded by radar are excluded from analysis  

(b) (4)



 

 

Appendix A. Target counts, passage rates, mean and median heights during days of the spring 2010 season. 

Sunrise + 30 
minutes

Sunset -30 
minutes

Minutes in 
Day

Minutes 
Radar On

Minutes 
with Rain

Total Day 
Minutes

% Day 
with Data

Day Count 
Below RSZ

Day Count 
at RSZ

Day Count 
Above RSZ

Total Day 
Count

Day TPR 
Below RSZ

Day TPR 
at RSZ

Day TPR 
Above RSZ Day TPR

% Targets 
at RSZ

Mean Target 
Height AGL (m)

Median Target 
Height AGL (m)

17.8% 529.8 353.9
TPR = Target Passage Rate (targets / km / hm), RSZ = Rotor Swept Zone (32.5 - 127.5 m), AGL = Above Ground Level
*Periods with <50% of time recorded by radar are excluded from analysis  

(b) (4)



 

 

Appendix A. Target counts, passage rates, mean and median heights during days of the spring 2010 season. 

Sunrise + 30 
minutes

Sunset -30 
minutes

Minutes in 
Day

Minutes 
Radar On

Minutes 
with Rain

Total Day 
Minutes

% Day 
with Data

Day Count 
Below RSZ

Day Count 
at RSZ

Day Count 
Above RSZ

Total Day 
Count

Day TPR 
Below RSZ

Day TPR 
at RSZ

Day TPR 
Above RSZ Day TPR

% Targets 
at RSZ

Mean Target 
Height AGL (m)

Median Target 
Height AGL (m)

6.5% 732.1 643.7
5/14/10 6:14 5/14/10 18:40 746 746 45 701 94.0% 45 55 843 943 3.9 4.7 72.2 80.7 5.8% 742.4 650.1

TPR = Target Passage Rate (targets / km / hm), RSZ = Rotor Swept Zone (32.5 - 127.5 m), AGL = Above Ground Level
*Periods with <50% of time recorded by radar are excluded from analysis  

(b) (4)



 

 

Appendix A. Target counts, passage rates, mean and median heights during dusks of the spring 2010 season. 

Sunset - 30 
minutes

Sunset + 30 
minutes

Minutes in 
Dusk

Minutes 
Radar On

Minutes 
with Rain

Total Dusk 
Minutes

% Dusk 
with Data

Dusk Count 
Below RSZ

Dusk Count 
at RSZ

Dusk Count 
Above RSZ

Total Dusk 
Count

Dusk TPR 
Below RSZ

Dusk TPR 
at RSZ

Dusk TPR 
Above RSZ Dusk TPR

% Targets 
at RSZ

Mean Target 
Height AGL (m)

Median Target 
Height AGL (m)

2.0% 682.8 668.4
TPR = Target Passage Rate (targets / km / hm), RSZ = Rotor Swept Zone (32.5 - 127.5 m), AGL = Above Ground Level
*Periods with <50% of time recorded by radar are excluded from analysis  

(b) (4)



 

 

Appendix A. Target counts, passage rates, mean and median heights during dusks of the spring 2010 season. 

Sunset - 30 
minutes

Sunset + 30 
minutes

Minutes in 
Dusk

Minutes 
Radar On

Minutes 
with Rain

Total Dusk 
Minutes

% Dusk 
with Data

Dusk Count 
Below RSZ

Dusk Count 
at RSZ

Dusk Count 
Above RSZ

Total Dusk 
Count

Dusk TPR 
Below RSZ

Dusk TPR 
at RSZ

Dusk TPR 
Above RSZ Dusk TPR

% Targets 
at RSZ

Mean Target 
Height AGL (m)

Median Target 
Height AGL (m)

7.8% 685.4 571.5

TPR = Target Passage Rate (targets / km / hm), RSZ = Rotor Swept Zone (32.5 - 127.5 m), AGL = Above Ground Level
*Periods with <50% of time recorded by radar are excluded from analysis  

(b) (4)



 

 

Appendix A. Target counts, passage rates, mean and median heights during nights of the spring 2010 season. 

Sunset + 30 
minutes

Sunrise next 
day - 30 
minutes

Minutes in 
Night

Minutes 
Radar On

Minutes 
with Rain

Total Night 
Minutes

% Night 
with Data

Night Count 
Below RSZ

Night Count 
at RSZ

Night Count 
Above RSZ

Total Night 
Count

Night TPR 
Below RSZ

Night TPR 
at RSZ

Night TPR 
Above RSZ Night TPR

% Targets 
at RSZ

Mean Target 
Height AGL (m)

Median Target 
Height AGL (m)

412.9 292.6
TPR = Target Passage Rate (targets / km / hm), RSZ = Rotor Swept Zone (32.5 - 127.5 m), AGL = Above Ground Level
*Periods with <50% of time recorded by radar are excluded from analysis  

(b) (4)



 

 

Appendix A. Target counts, passage rates, mean and median heights during nights of the spring 2010 season. 

Sunset + 30 
minutes

Sunrise next 
day - 30 
minutes

Minutes in 
Night

Minutes 
Radar On

Minutes 
with Rain

Total Night 
Minutes

% Night 
with Data

Night Count 
Below RSZ

Night Count 
at RSZ

Night Count 
Above RSZ

Total Night 
Count

Night TPR 
Below RSZ

Night TPR 
at RSZ

Night TPR 
Above RSZ Night TPR

% Targets 
at RSZ

Mean Target 
Height AGL (m)

Median Target 
Height AGL (m)

7.7% 472.8 490.7

TPR = Target Passage Rate (targets / km / hm), RSZ = Rotor Swept Zone (32.5 - 127.5 m), AGL = Above Ground Level
*Periods with <50% of time recorded by radar are excluded from analysis  
 

(b) (4)
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1.0 Introduction 
 

 
 

 
 

 

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 

 

 
 

 

 
 

 
 

 

 
 

 

 

(b) (4)



Iberdrola Renewables, Inc. 
Project-Specific Avian and Bat Protection Plan for the Peñascal I/II Wind Project 

1-2 Draft PSABPP – October 2010 

1.1 Project Development Overview 
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species and to migratory birds (Tier 3). IBR received written correspondence from USFWS 
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TABLE 1 
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Tier 2 Project briefing for USFWS Director Dale Hall (Washington, DC) April 22, 2008 
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TABLE 1 
Chronology of Development Activities and Studies for the Peñascal Wind Plant 

   

   

   

   

   

   

   

   

   

   

  

  

   

   

   

   

  

  

 
 

 

   

  

  

Tier 4/5   
study protocol. 

October 2010 

 

1.2 Location and Scope 
The Peñascal Wind Plant (PWP) is comprised of two wind plants, Peñascal I and Peñascal II. 
Peñascal I was the first phase of the PWP and became operational in 2009. Peñascal II is the 
second phase that became operational in 2010. Peñascal I and II each contain 84 Mitsubishi 
2.4-MW turbines. Together, the PWP is a 404-megawatt (MW) wind project located in 
Kenedy County, Texas. The project developer is Iberdrola Renewables, Inc. 

The plant is located approximately 27 to 40 miles south and southeast of the City of 
Kingsville in coastal Kenedy County (see Figure 1). The project area lies within the 

(b) 
(4)

(b) (4)
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boundaries of the John G. Kenedy Jr. Charitable Trust Ranch, an approximately 191,000-acre 
property. Laguna Madre lies to the east of the plant, and Baffin Bay to the north. 

 
FIGURE 1 
Vicinity Map of Peñascal Wind Plant (Peñascal I and II) 

Figure 2 shows a project area map for the Peñascal Wind Plant that includes an illustration 
of the turbine layout. The plant consists of 168 Mitsubishi 2.4-MW turbines (with a tip 
height of 413 feet); a plant substation, approximately 38 miles of interior access roads 
(excluding the existing main access road, which was constructed for other ranch uses years 
ago); and areas to provide for equipment and material storage and placement of 
construction office trailers. 

These facilities occupy approximately 200 acres. This plant and a separate 283-MW plant 
(Gulf Wind) developed by then Babcock and Brown (now owned and operated by Pattern 
Energy) on the adjacent John G. and Marie Stella Kenedy Memorial Foundation Ranch are 
connected by approximately 21 miles of 345-kilovolt (kV) overhead transmission line owned 
and constructed by American Electric Power (AEP) to a substation south of Sarita, Texas. 
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FIGURE 2 
Project Area Map for Peñascal Wind Plant (Peñascal I and II) 

(b) (4)





Iberdrola Renewables, Inc. 
Project-Specific Avian and Bat Protection Plan for the Peñascal I/II Wind Project 

Draft PSABPP – October 2010 2-1 

2.0 Pre-Construction Stage Measures 
 

 

2.1 Tier 1: Preliminary Site Screening 
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mottes is composed primarily of honey mesquite (Prosopis glandulosa), Hercules-club 
(Zanthoxylum clava-herculis), and/or live oak (Quercus virginiana var. virginiana). It appears 
that cattle and deer regularly use these patches of trees for shade and as a result ground 
cover is generally sparse and trampled. The shrubby vegetation consists largely of 4- to 
10-foot-tall honey mesquite, Hercules-club, and live oak mixed with yucca, cacti, and 
various forbs. 
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TABLE 2 
Listed and Rare Species of Kenedy County 

Common Name Scientific  Name 
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TABLE 2 
Listed and Rare Species of Kenedy County 

Common Name Scientific  Name 
Federal 
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Plants 

     
  

 
 

December 12, 2007, as modified by notes from Jim Sinclair/TXESA, April 13, 2009. 

2.2 Tier 2: Site Characterization 
 

 
 

 
 

 
 
 

 
 

 

 
 

 
 

2.3 Tier 3: Field Studies and Impacts Assessment 
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3.0 Construction Stage Measures 
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impacts to listed species habitats as a result of the PWP construction or, to date, its 
operation. 
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4.0 Operation Stage Measures 

4.1 Tier 4: Post-Construction Fatality Studies 
 

 
 

 
 

 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
 
 
 

 
 

 
 

 
 

 

4.1.1 Monitoring Activities 
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4.1.2 Monitoring Outcomes 
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4.1.3 Reporting 
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4.2 Tier 5: Other Post-Construction Studies 
 

 
 

 
 

 
 

 
 

 
 

4.2.1 Radar System 
The MERLIN Avian Radar System is a fully self-contained, trailer-mounted ornithological 
radar system developed and manufactured by DeTect, Inc. specifically for bird and bat 
detection and tracking. The MERLIN technology was originally developed for and is 
currently used by the U.S. Air Force and NASA for precision detection and tracking of 
hazardous bird activity on and around airfields and launch facilities to support aviation and 
flight safety (bird-aircraft strike avoidance). The trailer mounted Model XS1030e has been in 
use at the adjacent Gulf Wind site since October 2006 and at Peñascal I since the fall of 2008. 

MERLIN provides detailed data on bird activity that includes flight height and timing 
continuously and specifically during periods of nocturnal and near-nocturnal low visibility, 
which are the periods when birds are most likely to be unable to avoid obstacles. 

MERLIN radar units will be used at both the Gulf Wind and Peñascal sites. Based on 
observed flight patterns, in the spring, the radar units will be deployed on the south side of 

(b) (4)

(b) (4)
(b) (4)



Iberdrola Renewables, Inc. 
Project-Specific Avian and Bat Protection Plan for the Peñascal I/II Wind Project 

4-4 Draft PSABPP – October 2010 

 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 

 
 
 

 

 
 . 

4.2.2 Visibility 
 

 
 

 
 
 

 

 
 

 
 

 

 

 
 

(b) (4)

(b) (4)



Iberdrola Renewables, Inc. 
Project-Specific Avian and Bat Protection Plan for the Peñascal I/II Wind Project 

Draft PSABPP – October 2010 4-5 

4.2.3 Curtailment Conditions 
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5.0 Mitigation and Ongoing Measures 
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6.0 Retrofitting, Repowering, and Decommissioning 
Retrofitting, repowering, and decommissioning will be based on economic and operating 
aspects and conditions of the plant and associated agreements or permits. Per the FAC 
Recommendations, BMPs will be applied during the design, installation, construction, 
reclamation, removal, or subsequent operation and maintenance. Specific actions will be 
described as site conditions and proposed measures are determined in the future. 
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Avian and Bat Fatality Monitoring and 
Curtailment Study for the Peñascal Wind Project 
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1. Introduction 
 

 
 
 

 
 
 

    

 
 

 
 

 
 

 
 

 

2. Project Environmental Setting 
 
Project Location and Scope 
 
The Peñascal Wind Project is a 200 MW wind project located in Kenedy County, TX, developed 
by Iberdrola Renewables (IBR, previously known as PPM Energy).  The project area is located 
approximately 27 to 40 miles south and southeast of the City of Kingsville in coastal Kenedy 
County. The wind project area lies within the boundaries of the John G. Kenedy Jr. Charitable 
Trust, an approximately 191,000-acre property. Laguna Madre lies to the east of the combined 
project area, and Baffin Bay to the north.  The wind project includes construction of 84 
Mitsubishi 2.4-MW turbines (with a tip height of 413 feet); a project substation, approximately 
38 miles of interior access roads (excluding the existing main access road, which was 
constructed for other ranch uses years ago), along with clearing of vegetation in some areas to 
provide for equipment and material storage and placement of construction office trailers. These 
facilities occupy approximately 200 acres. This and a separate 283-MW project (Gulf Wind) 
developed by Babcock and Brown on the adjacent John G. and Marie Stella Kenedy Memorial 
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Foundation Ranch are connected by approximately 21 miles of 345-kV overhead transmission 
owned and constructed by AEP to a substation south of Sarita. 
 
Habitats Present 
 
The project area lies largely within the Coastal Sand Plain ecoregion, with the east 
side of the wind project area extending into the Laguna Madre Barrier Islands and Coastal 
Marshes ecoregion (Griffith et al. 2004).  The project area is grazed by cattle, white-tailed deer, 
and exotic herbivores (e.g., nilgai [Boselaphus tragocamelus]). Vegetation within the wind 
project area consists primarily of herbaceous wetland and coastal grassland communities. 
Although the main body of the wind project area consists of a large expanse of grassland, oak 
mottes are found around the periphery of that grassland and a few isolated oak mottes are located 
within the grassland area.  
 
 
3. Study Objectives 
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4.  Radar Methods 
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estimates of the number of percentage of targets at or below maximum blade tip height.  
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5. Visibility Sensor Methods 
 

 
 

 
 

 
 

   
 

 
 

 
 

 
  
 
 

 

 
 
6.  Curtailment Conditions 
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7. Post-construction Avian and Bat Mortality Monitoring 
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Vegetation/Detectability Mapping 
 

 
 

 
 

   
 

  
 

  
 

  
 

  
 

  
 

  

  
 

 

 
Searcher Efficiency and Carcass Persistence Trials 
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8. Statistical Analysis 
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9. Reporting 
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Table 1.  Approximate search schedule for the Peñascal Wind Project. 

Search Day

B12 x x x x x x x x x x x x x x x x …

G14 x x x x x x x x x x x x x x x x

E2 x x x x x x x x x x x x x x x x

E3 x x x x x x x x x x x x x x x x

E8 x x x x x x x x x x x x x x x x

D11 x x x x x x x x x x x x x x x x

D18 x x x x x x x x x x x x x x x x

D1 x x x x x x x x x x x x x x x x

C1 x x x x x x x x x x x x x x x x

C6 x x x x x x x x x x x x x x x x

B7 x x x x x x x x x x x x x x x x

B8 x x x x x x x x x x x x x x x x

B12 x x x x x x x x x x x x x x x x

A5 x x x x x x x x x x x x x x x x
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Figure 1.  Radar Locations and coverage for the Peñascal Wind Project.
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Figure 2.  Map of turbines searched during the first year of study at the Peñascal Wind Project. 
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INTRODUCTION 
 
The Peñascal Wind Project is a 200 MW wind project located in Kenedy County, TX, developed 
by Iberdrola Renewables (IBR, previously known as PPM Energy).  The project area is located 
approximately 27 to 40 miles south and southeast of the City of Kingsville in coastal Kenedy 
County. The wind project area lies within the boundaries of the John G. Kenedy Jr. Charitable 
Trust, an approximately 191,000-acre property. Laguna Madre lies to the east of the combined 
project area, and Baffin Bay to the north.  The wind project includes 84 Mitsubishi 2.4-MW 
turbines (with a tip height of 413 feet); a project substation, approximately 38 miles of interior 
access roads (excluding the existing main access road, which was constructed for other ranch 
uses years ago), along with clearing of vegetation in some areas to provide for equipment and 
material storage and placement of construction office trailers. These facilities occupy 
approximately 200 acres. The separate 283-MW Gulf Wind project developed by Babcock and 
Brown and now operated by Pattern Energy is on the adjacent John G. and Marie Stella Kenedy 
Memorial Foundation Ranch.   At the time of this report, the Gulf Wind I Windfarm was 
completed and consisted of 118 Mitsubishi wind turbines with a power rating of 2.4 Megawatts 
(MW) which has approximately the following measurements: rotor diameter of 95 m (311.7 ft), 
tower height of 80 m (262.5 ft), total height of 127.5 m (418.3 ft) when blades are positioned at 
12 o’clock, a rotor swept area of 7,088 m2 (76,297 ft2) and a rotor swept zone of 32.5 to 127.5 m 
(106.6 – 418.3 ft) above the ground.  The two wind projects are connected by approximately 21 
miles of 345-kV overhead transmission (owned and constructed by AEP) to a substation south 
of Sarita. 
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DATA COLLECTION METHODS 
 
Post-construction Avian and Bat Mortality Monitoring 
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Searcher efficiency trials will begin after the first round of turbine searches. Personnel 
 
 
  
 
 
 
 
 
 
 
 
 

   
 

 
 

     
   

 
 

 
 
 
 
 

   
 

 
 
 
  
 

 
 

 
 
 
 
 
 
 
 

trials, non-native/non-protected or commercially available species such as house sparrows, 
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European starlings, rock pigeons and commercially raised gamebirds or waterfowl will be used 
   

  
 
 
  
 
 

   

 
  
 

 
 

 
  

 
 

 
 
 
 

 

 

 
 
 
 
 
 
 

 
 
Curtailment Conditions 
 
Curtailment criteria developed for a project site are as follows:  
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Radar Monitoring 
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such as flight height and timing, including during periods of nocturnal, near-nocturnal, and low 
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Visibility Sensor Methods 
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Table 1.  Approximate search schedule for 30 randomly selected turbines at the Peñascal 
Wind Project that will also be used for 30 randomly selected turbines at the Gulf 
Wind Project.  

  
  Search Day (Fall and Spring)    Search Day (Winter and Summer) 
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Figure 1.  Radar Locations and coverage for the Peñascal Wind Project.  
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Figure 2.  Radar Locations and coverage for the Gulf Wind Wind Project.  
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Figure 3.  Map of turbines at the Peñascal project showing turbines to be searched on daily and 
weekly schedules. 
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Figure 4.  Map of turbines at the Gulf Wind project showing turbines to be searched on daily and 
weekly schedules. 
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Figure 5.  Diagram of search plot showing plot size and transect examples. 
  



 

 
  



 

Appendix A 
 
RATIONALE BEHIND APPLICATION FOR USFWS SCIENTIFIC COLLECTION 

PERMIT TO COLLECT CARCASSES AND USE CARCASSES IN 
EXPERIMENTAL TRIALS 
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proportion of turbines searched, and the size of the project), so it is important to take all possible 
measures to ensure an accurate estimate. 
 
 
  



 

APPENDIX B – FIELD FORMS 
 
  



 

CASUALTY SEARCH FORM        PROJECT NAME: 
____________________________
____                         

DATE:_______________ OBSERVER(s):____________________________    TURBINE NO.: 
__________        
TIME BEGIN:__________  TIME END:___________  (observer #2)   TIME BEGIN:__________  TIME 
END:_________ 
CASUALTIES FOUND: 
Species        Casualty ID  Dominant Veg Cover      
Visibility Index 

        (e.g. 010109-BARS-T1-1)   
 
 
 
SEARCHER EFFICIENCY CARCASSES FOUND: 
Species              Distance (m)/Bearing from turb  Id Tag  Dominant Veg Cover      
Visibility Index 
        / 
            
        /    
 
 
 
 
  



 

  



 

  



 

Carcass Removal Trial Field Form 

 
  



 

 
  



 

CARCASS FREEZER TAG- to be placed with carcass when collected. 
 Project:________________________ 
DATE:               OBSERVER:                Casualty ID # (e.g. 1/1/01_BARS_T1_1):                                 
 
TIME:                              SPECIES/GROUP:                                                           
LOCATION (TURBINE NUMBER, MET TOWER NUMBER, OR OTHER):                                                  
                                                                                                                           
                                                                                                                           
Found During (circle one):  Scheduled Carcass Search  Incidental Find 
 
--------------------------------------------------------------------------------------------------------------------------------------------
-------------------- 
 
CARCASS FREEZER TAG- to be placed with carcass when collected. 
 Project:________________________ 
 
DATE:               OBSERVER:                Casualty ID # (e.g. 1/1/01_BARS_T1_1):                                 
 
TIME:                              SPECIES/GROUP:                                                           
LOCATION (TURBINE NUMBER, MET TOWER NUMBER, OR OTHER):                                                  
                                                                                                                           
                                                                                                                           
 
Found During (circle one):  Scheduled Carcass Search  Incidental Find 
 
--------------------------------------------------------------------------------------------------------------------------------------------
-------------------- 
 
CARCASS FREEZER TAG- to be placed with carcass when collected. 
 Project:________________________ 
 
DATE:               OBSERVER:                Casualty ID # (e.g. 1/1/01_BARS_T1_1):                                 
 
TIME:                              SPECIES/GROUP:                                                           
LOCATION (TURBINE NUMBER, MET TOWER NUMBER, OR OTHER):                                                  
                                                                                                                           
                                                                                                                           
 
Found During (circle one):  Scheduled Carcass Search  Incidental Find 
 
--------------------------------------------------------------------------------------------------------------------------------------------
-------------------- 
 
CARCASS FREEZER TAG- to be placed with carcass when collected. 
 Project:________________________ 
 
DATE:               OBSERVER:                Casualty ID # (e.g. 1/1/01_BARS_T1_1):                                 
 
TIME:                              SPECIES/GROUP:                                                           
LOCATION (TURBINE NUMBER, MET TOWER NUMBER, OR OTHER):                                                  
                                                                                                                           
                                                                                                                           
 
Found During (circle one):  Scheduled Carcass Search  Incidental Find 
  



 

FREEZER LOG 

Date Casualty ID Bird or Bat 
Found during SCS 

or IF1 O&M or BIOL Collector's Initials 
          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

1 SCS – Scheduled Carcass Search or IF – Incidental Find 
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Environmental Compliance Manual for 
Peñascal Wind Project 
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