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Introduction

Around the globe, wind turbine-related bat : caml |
mortality I1s a conservation challenge for v -3\ |
wildlife managers and the wind energy
Industry. These mortalities are an
Important Issue because bats have low

reproductive potential and require high
adult survivorship to avoid population
declines. Given the Increasing demand for , \ bl
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wind energy to help meet decarbonization o , , .
oals, coupled with Increasing evidence : : : : o o

e ]t it b N Relationships between Fatality Estimates and Bat Activity
developing cost-effective and practical Cardinal Point
Impact  minimization  strategies Is
Imperative. “Smart curtailment” strategies
Incorporate site-specific information to
identify high-risk periods for bats, with the
potential to provide more conservation
value for less power loss compared to

Ground Acoustics Nacelle Acoustics Thermal Cameras
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Pearson's correlation (r) = 0.84 Pearson's correlation (r) = 0.71
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Weekly fatality estimate (per turbine)
o

Weekly fatality estimate (per turbine)
o

Weekly fatality estimate (per turbine)
o

traditional blanket curtailment methods. " Date Week Starts " Date Week stars C " Date Wesk Stars °
O ptl m ize d S mart CU r tal lm en tTM ( O S C)TM, Bri ght Stalk - Aco::t;s Weekly fatality estimate (per turbraecl”e;:ust\ilvcseekly bat activity (exposed) I

developed by WEST, reduces bat fatalities
while maximizing power production by
curtailing wind turbines when a Bayesian
decision tree model Indicates higher risk
conditions for bats and lower energy
production potential.
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Pearson's correlation (r) = 0.43 Pearson's correlation (r) = 0.74 Pearson's correlation (r) = 0.78
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Patterns of Acoustic and Thermal Activity

Cardinal Point Bright Stalk Wildhorse Mountain

Objective

Validate OSC at
3 operational

(24-hr clock)
(24-hr clock)
(24-hr clock)

wind energy |

facilities in the ] ] ]

US In a multi-

year study.

Curtailment in 2024
u al m e n I n . N.ac.elle acoustics and thermal activity were most * Nacelle acoustics and thermal activity were most « Ground acoustics and thermal activity were most
similar (r = 0.76) similar (r = 0.78) similar (r = 0.51)
. . . °1;: - Early season peak in activity detected with ground » Higher activity from late August until October than at « Higher concentration of activity detected in the early
Ca rd I n a l PO I nt WI n d E n e rgy Fa C I llty acoustics and to a lesser extent in thermal videos the other two sites morning hours (2-4 hours before sunrise) for all three
* 6xas many bat passes recorded at ground-based - Consistently high activity in the first two hours after sensor types than at the other two sites

° OSC d eve lo p e d u Si N g acou Sti C d ata compared to nacelle-mounted detectors sunset detected with ground acoustics « Highest levels of overall bat activity

from July = Oct In 2022 and 2023

« Designed to provide 260% risk reduction
across the entire bat-active season

Test of OSC vs Blanket Curtailment in 2024 [/-)
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* Project Goal: Reduce power RENEWABLE ENERGY

= losses while maintaining bat WILDLIFE
- . conservation objectives RESEARCHFUND
§ oo 3 « Project Results: 46% reduction in power losses
3 oo g with equivalent bat conservation
Ij}gg: k - Fatality rates did not differ between the two groups
o ! — — « Estimates of activity “covered” by curtailment were
v o Group similar in the two groups
Date
-®- Blanket6.3 m/s =@= OSC
Sunset/Sunrise

[=];

e Im P lemented J u [y 15 - Se pte mber 30 15 July — 30 Sept 0SC Curtailment 15 July — 15 Oct 0SC Curtailment 01 July — 30 Sept 0SC Curtailment

Predicted Acoustic Predicted Acoustic Predicted Acoustic

[=]

Cut-in speed = 3.0 m/s

Next Steps

Cut-in speed = 4.2 m/s

T — = Gt sposd = 5 i 2025/2026: Implement OSC and blanket curtailment (subject to change). Collect PCM,
_ = . acoustic and thermal activity, and power production data to validate OSC. The blanket

curtailment column in each table below reflects the conservation goal of each facility.

Coverage e O Coverage Stk DL Coverage S 2ak
« 30 OSC turbines . . .
Predicted Thermal 219% 799% Predicted Thermal 16% 479 Predicted Thermal 36% 30%
Coverage Coverage Coverage
¢ 30 6.3 M /S b I.an ket Cu rta| lm ent tu rb| nes Predicted Power Predicted Power Predicted Power

25% --- 17% --- 18%
Recovery Recovery Recovery
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