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What's the Evidence...

Why curtail if bats hit non-moving turbines?

Do bats strike stationary
objects?

YES..BUT..

Frequency and
magnitude of
events are very

different from
birds...




Collisions with Towers
Bats are NOT birdsl!!!

Site Birds Bats
Topeka, KS > 1000 5
Nashville, TN 336 2
Colombia, MO 658 1
North Dakota 561 5

‘About 6 other incidents in the literature; all eastern red
bats: all during autumn _‘

from: P. Cryan, USGS



What's the Evidence: Turbine Data




What's the Evidence: Turbine Data

Mountaineer

ITurbine 11 non-operational mean = 10.6 bats found/turbine

l

Total Number of Carcasses
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Meyersdale

mean = 13.1 bats found/turbine

Total Number of Carcasses

10 11
Turbine No.




Fatalities found/day

What's the Evidence: Turbine Data

Casselman, PA 23 April - 23 October 2008
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What's the Evidence: Bats and Wind

Mountaineer

Majority of bats killed in
PA, TN, WV were on low
wind nigh‘rs (Arnett et al. 2008)
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Percent of night wind >6 m/s

Proportion of the night
when winds were >6 m/s
negatively associated with
bat fatalities




Thermal imaging corroborates fatality
pattern...

Horn, et al. 2008. Observations of nocturnal activity of bats at wind turbines using
infrared thermal imaging. Journal of Wildlife Management 71: 123-132.

Thermal images indicated that bat activity
was higher on low-wind nights



Hypothetical Curtailment at
Mountaineer and Meyersdale

Mountaineer

Assuming that:

* all turbines were non-
operational on nights when
median wind speed was

<6 m/s (sunset to sunrise)
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60
Percent of night wind >6 m/s

85% fatalities at Mountaineer occurred
on those nights (24 of 43 nights)

82% fatalities at Meyersdale (19 of 42 nights)
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Curtailment Studies:

Study conducted in Germany
found ~50% reduction of bat

Study conducted in Alberta
Canada showed ~60% reduction
in kills with 5.5 m/s cut-in
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Chapter 2. Operational Mitigation Studies and Deterrent Research
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A. Priority Research Tasks

Operational Mitigation Studies and Deterrent Research

and financial assessment of
mitigation (What are the costs
to industry?)

to perform
financial analysis

Lo -
Priority Action Key Technical Performers/ Key Milestones/ | Resources/ Immediate
Tasks Partners Schedule Funding
1. Develop a study plan and Prepare plan & | BWEC & Draft ASAP About $10K Implement
experimental designs for have reviewed cooperative needed curtailment
-operational mitigation and by Science scientists experiment ASAP
-deterrent research Advisory
Committee Put team &
schedule together
2. Conduct mitigation Standardized BWEC & Ideal Study -one | TBD Need to recruit
experiments at multiple sites protocol cooperative large wind farm industry partners
scientists with control,
Range of deterrent, and
geographic feathering
locations treatments.
including high
mortality and
species
3. Begin or continue field trials | Develop Proposal this TBD Limit use of
of existing deterrent device proposal spring; field work thermal imaging
(with fatality searches) this summer/fall cameras to
remove problem
of reviewing
extensive footage
4. Conduct economic analysis Use study data | Industry analysts TBD Need to recruit

industry partners

BWEC Proceedings




Implemented experimental test of fully
operational turbines and those with two
different cut-in speeds (5 m/s, 6"5 m/s)

Sampled from 26 July to 10 October 2008 at
Iberdrola’s Casselman Wind Project in south-
central Pennsylvania
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Objective: Quantify reductions in bat fatality relative
to economic costs of curtailment
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Sampling Issues

Spatial variation

Temporal variation

Use of fresh carcasses

Field bias and fatality
adjustments




Measures of curtailment effect

1. Comparison of fresh killed
bats among treatments

2. Comparison of all bat
fatalities found from 12
“experimental” turbines and
10 turbines ("PGC study”
surveyed during same time
period

Relationships between bat
fatalities and operational
hours, wind speed, etc.




Results

77 days of sampling

 Total of 52 bats found
(no corrections) and 32
fresh carcasses

Fresh Fatalities/ Treatment

Full Operation 5.0 m/s 6.5 m/s




Casselman, PA - Arnett et al. 2009
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Results

Estimated bat fatalities per
turbine were 1.23 to 4.68
times greater (mean = 2.34)
at PGC turbines relative to
curtailed turbines...

Further support for the
contention that reducing
operational hours during low
wind periods reduces bat
fatalities...




Cost of Curtailment:

Experiment-was approximately 2% of total project
output during 76-day study for 12 turbines
(~0.1% of total annual production)

Hypothetically: applying treatme?ﬁs to all 23 turbines
for 76 days: f

5.0 m/s = 3% of 46 day period. $ 3% of annual total

6.5 m/s
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11% of |76 day pel%'lod; 1% of annual jotal
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How Much is Enough?
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Conclusions and Next Steps:
Significa rew in bat fatality;
pattern similar to other studies

Conduct a se¢ond year c‘k Casselman in
2009 AND need to C?ClpluFa're study at
other sites...c r'r'en'rly seeking new srres
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OFFSITE MITIGATION:

Habitat Enhancement/Protection for Bats




Indiana Bat

Possibly a mitigation
option for some
species of bats, such
as cave hibernators




NOT likely an option for migratory, tree-
roosting species killed most frequently

Hoary Bat
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