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Impact Assessment = Approaches to Monitoring

to Determine Impacts

- Pre-construction studies - objective.and studies
- Post-construction studies - objectives . and studies

What We Know / What we have learned from studying wind-
wildlife interactions

Mitigation Opportunities
- Pre-construction - design phase mitigation
- Construction
- Post-construction - operation phase mitigation
- Other Opportunities



PRE-CONSTRUCTIONI STUIDY

OBJECTIVES

Provide site specific data useful in
estimating potential impacts of
proposed projects, often for NEPA
review

Provide site specific data useful in
project planning — macro- and
micro-scale siting; construction .
timing; sensitive resource areas;
conservation measures; etc.

N

Provide recommendations for
further studies, potential mitigatio
and/or monitoring.
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Freedrofagt “Egalina” Stvelias (Har 3)

. Typical Components:
Avian Use Surveys
Raptor Nest Surveys
| Acoustic Bat Surveys
Sensitive Species Surveys
Habitat/ Vegetation Mapping
Others (project specific):
Other Bat Surveys (netting, caves)

Nocturnal Nhgr tion
( ’ ; ,_'-"“"7 -.;-h:?:ﬁ‘?‘“' o

u““\



POST-CONSTRUCTION STUDY.
OBJECTIVES

Measure the impact — direct and/or
indirect impacts.

Provide data useful in understanding ,//:x
A

the interaction of wildlife and the
facilities. /

Provide recommendations for further
studies or management decisions N

(adaptive management).
Provide the basis for appropriate
mitigation — mitigating the impact.
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« Components:

Standardized Casualty T
(fatality + injured) Il
Searches. TRT— -
Searcher Efficiency Trials. ==
Carcass Removal Trials. [ e
Vegetation (visibility) and J
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« Components:

— Variable Depending on Species/Resource of
Concern (e.g., breeding birds, nesting raptors,
prairie grouse, sensitive species)

— Breeding.Bird surveys (e.g., point counts,
transect surveys)

- Raptor Nest Surveys and-Monitoring.
.. =~ Prairie Grouse lek'surveys, telemetrys.
b, Blg Game speeles telemetry |
Al Sensm\/e SpeC|es Monltorlng
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Impact Assessment - Approaches to Monitoring to Determine
Impacts

- Pre-construction studies =-objective and:studies

- Post-construction studies'< objectives

What We'Know / What.we have learned from

studying wind-wildlife interactions
- Avian Impacts
- Bat Impacts

- Habitat Impacts - Direct and Indirect
- Other Wildlife

Mitigation Opportunities
- Pre-construction - design phase mitigation
- Construction
- Post-construction - operation phase mitigation
- Other Opportunities
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Project Baseline” Studies

‘Assessment: Estimating impacts to raptors

re-project use estimates.

Regression
y=10.308x-0.099
R?=69.9%

1.0 1.5

Raptor Use (# /plot/20-min survey)

Facilities

High Winds, CA
Diablo Winds, CA
Hopkins Ridge, WA
Klondike. OR
Klondike Il. OR
Stateline. WA/OR
Nine Canyon, WA
Foote Creek Rim, WY
Vansycle, OR
Buffalo Ridge, MN
Combine Hills, OR
Wild Horse, WA
Zintel Canyon, WA
Bighorn, WA
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Eagles
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Pre—project avian use data
suggested higher bird use
in “saddles” along ridges.

. Recommendation:
Avoid Placing turbines
I prominent saddles

Stateline Wind Project, WA/OR



Nest Survey Results Used
In Siting and Construction Timing.

Effective?

 RaptorNest
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Jse ot similar efforts to address
soneern regarding golden eagles?

rvey area?

L
irveys - densit
n?

voints?

smonstrate no net effect?
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sOMposition . Avian
Songbirds

= mixture of resident and o
migrants

= No large mortality events
Upland Gamebirds

= introduced species primarily in P
= Many or most unllk ly turbine kil
Raptors

= American kestrels, re
golden eagles, ot
numbers

Waterfowl

= generally low nt
of use

Others .
= ravens and turk
. often hig but




Midwest Region
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All Bird Mortality

All Bird Mortality
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Raptor Mortality

Raptor Mortality
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Timing of Avian Fatalities

J||I|IIII||1

pr May Jun Aug Sept Oct Nov
Month




Wh




Pre-Project "Baseline” Studies

Canada; Maple Ridge, NY) indicate that pre-prOJect data IS

not predictive of mortality.

. Data shows a general association of mortality with timing
of highest number of calls (Aug-Sep).




Use Vs. Mortality

Wind projects in the U.S. with both AnaBat sampling data
and mortality data for bat species.

Detector ~ Bat activity Mortality

Project Area Study Period nights  (#/detector/might)  (#/turbine/yr) Reference
Buffalo Ridge, MN ~ Jun 15-Sep 1, 2001 216 2.1 2.2 Johnson et al. 2003
Foote Creek Rim, WY  Jun 15-Sep 1, 2000-01 39 i) 1.3 Gruver 2002
Mount Storm, WV Mar 23-Jun 14, 2009 44) 16.1 7.45 Young et al. 2009b
Buffalo Mountain, TN  Apr 1-Sep 30,2001-02 149 284 20.8 Fiedler 2004
Top of lowa, IA May 26-Sep 24, 2004 42 - 349 10.2 Koford et al. 2005
Mount Storm, WV July 17-Oct 17, 2008 560 33 24.2 Young et al. 2009a

Mountameer, WV T Augi-Sep 14, 2004 33 - 383 | 38.0 Arnett 2005

But, bat impacts are unequal across species and seasons -
most bat detections are of common resident species (e. 8r
Myotis, Eptesicus) not at high risk.




Bat Mortality

Bat Mortality
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Monitoring Studies — Bat Mortality

Eastern U.S. Upper Midwest

O hoary
O hoary
M eastern red

_ _ M eastern red
O silver-haired . .
o O silver-haired
O eastern pipistrelle -
. O eastern pipistrelle
M little brown .

_ M little brown
O big brown

M other

O big brown

Rocky Mountain West Pacific Northwest

O hoary O hoary
M silver-haired M silver-haired
O little brown O little brown

O big brown O big brown




Batimortalityioccurs primarily in late summer anc

early fall.

Timing of bat mortality by region

% of fatalities

time period

west east

—e— midwest —=— northwest
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Impacts are unequal across species, season,
and locality.

Most mortality occurs in late summer and
autumn; >50% of all recorded bat fatalities
have been in August.

Mortality appears to be highest along
forested ridgelines but there have been high
numbers reported for other ecotypes as well.
Most mortality involves solitary tree-roosting
long-distance migrant species.

Mortality of spring and summer resident bats
is not as high as late summer /fall.







Nebraska Game and Parks (200 '

- Monitored greater prairie-chi
within 2 mile radius of 36-tu

- Thirteen leks (0.3-1.59 miles fro

miles) - total number of birds on
2007, and 134 in 2008

NWCC Sponsored gre i irie-chicke
- BACI design - | e peri
Minnesota Study (S

- Documented 6
lek within 0.6 mi of
immediately adjac
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 Studies

* Wyoming Study (on-g
- 600 female relocations

- Four nests within oneQ
278 m, 388 m, 486 m) anc
of nearest turb ine

= Jdaho Study (on

- >6 years of ba
population

-‘Grouse 1N Propo
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Foote Creek Rim Monitoring Studies —
Pronghorn -
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Peregrine falcon and brown pelican in )
fatality pool from Altamont studies. e mumm—

No reported bald eagles in U.S. to date.

One Indiana bat reported in fall 2009, no
other listed bats found to date.

Rising concerns as numbers and locations _
of wind projects increase. e

- e.g. Indiana bats in east, whooping crane
migration corridor through midwest,
black-capped vireo in Texas, potential
listing of sage grouse and lesser prairie
chicken

Varied potential for impacts to listed
terrestrial species; often a site specific
concern especially for solar projects

- e.g. desert tortoise




- Direct loss of habitat

= Turbine pads, panel arrays, roads, substations,
transmission lines ~,

- Indirect loss of habitat

From behav1oral response to pro]ect facilities
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Disturbance

@ Permanent (operations) impacts
= (.7 to 1 acres/turbine
— 04toO7acres/MW e ——

@ Tempo gry (construction)
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_eft) and Wind Facility

\Near Evans !.m. ‘J!I!
L S -

4

st TN ¥

w4 . | ; : lma #_IB_ F mﬁ;mceﬂ.gamy i * ‘\‘\.
Imagery Date*Jul 11, 2006 = | ’ 41’15 39 24% N 110°49'47.62" W elev 7583 ft N




Grassland songbirc
- Several wind turbine st

Prairie grouse
- Few studies to de¢

- Anecdotal _- fe
studies

Raptors
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Impact Assessment - Approaches to Monitoring to Determine
Impacts

What We Know / What we have learned from studying wind-
wildlife interactions

Mitigation Opportunities
- Pre-construction - design phase mitigation
- Construction
- Post-construction - operation phase mitigation
- Other Opportunities



Miti'gation Opportunities

1 be done to mitigate loss of birds
? — After Avoid and Minimize

S e.'., replacement habitat (defined ratio)
— Alternative/Other approaches

— e.g., compensatory, research, project
management



Wlitigation Opportunities

age Mitigation — avoid/minimize

decisions - choosing an acceptable site or
1 already altered landscapes

les design — e.g., no guy wires, under ground powerlines,
C standards for above ground lines, no fences, minimize
road length

o Appropriate turbine layout based on micro-siting decisions (e.g.,
use biological constraints layers in design criteria).



'igtion Opportunities

on Stage Mitigation

t practices to minimize footprint, control
protect soils, weed control, etc.

neate and avoid sensitive areas.
ational material for contractors.

compliance with restrictions.

o Reclaim with native vegetation of local ecotypes; preserve topsoil
for reclamation.

o Control construction waste and debris.



Mitigation Opportunities

tage Mitigation

attracts birds - lights with short flash durations
Ing the “off phase” , minimum number of

est flash duration allowable; downcast
Ixiliary buildings, met towers,

hes per minute,
otion sensitive lights o
stations, if needed.

iNng “cut-in” speed to reduce turbine operation on low wind
ed nights to reduce bat mortality.

onal shutdowns of turbines; selective shutdown of turbines

~ o Disrupt air flow behind turbines — reduce barotrauma.

o Utilize an adaptive management approach with monitoring to
better achieve project management objectives to reduce impacts.



'igtion Opportunities

habitat to make the site less attractive to at-risk species —
clearing forest patches to remove bat roost sites.

mission nonoperational turbines — decommissioning and
ation plan that describes expected actions when some or
all of the turbines at a wind site are nonoperational.



itig"ation Opportunities
Other Mitigation

arget species and/or habitat.
? z off site) permanently through fee title and/or
vation ease |

velop a resource management plan for appropriate property
1agement to benefit wildlife.

jide for long-term management/restoration of the property
r the project is completed.

ide a sufficient level of funding with acceptable guarantees to
nsure the operation and maintenance of the property.

o Provide for monitoring and reporting on the identified
species/habitat management objectives; include adaptive
management/effectiveness monitoring loop to modify
management objectives, as needed.



NATIONAL WIND
COORDINATING COLLABORATIVE

MITIGATION
TOOLBOX

Compiled by:
NWCC Mitigation Subgroup &
Jennie Rectenwald, Consultant

First published as a living document in May 2007,
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