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Estimated number of birds and bats flying at different altitude zones

(Source: ABR, Inc., Fall Radar Study Final Report, April 2004.)



SUMm ry of Wind Energy

Development

2009:

Installed Capacity
22 MW

1se in 2009 ¢
375 MW

ian production in 2009:
egawatts of Installed Capacity

= Increase in 2009 of 950 MW



1ergy Policy

o of energy production from

241,000 MW more from land-

d area required - 12.3 million acres

ines will most likely range from 1.5 MW to 3
in size

oh estimate - 160,000 to 80,000 more turbines

Canadian policy: 20% of energy production
- from wind by 2025



Considerations

migratory birds and bats
s where wind development most

leration for industrial-scale wind farms, not

ale generation

onsidered the wind farm, not the associated
ission from the site

ation, not the final analysis



nergy Ecological Risk

e risk use simple analysis of presence versus more sophisticated

ing weighting by species

core to determine “high risk” or “low risk”



s Selected for Analysis

- Eastern red bat

- Fringed myotis

- Hoary bat

- Long-eared myotis

- Long-legged myotis

- Pallid bat

Spotted bat

» Silver-haired bat

- Townsend’s big eared bat
- Little brown myotis

- Western small footed myotis
. Grizzly bear

- Mule deer winter range
Vetland dependent birds . Antelope winter range

- Big brown bat - Elk winter range

. California myotis



olliding with a moving

aphic from Kunz et al. 2007






Figure 1. Predicted probabilities and
associated categories of mule deer
habitat use during 1998-1999 and 1999-
2000 winters, before natural gas field
development in western Wyo., USA.

iIcal Risk: 2. Fragmentation

Figure 4. Predicted probabilities and
associated categories of mule deer
habitat use during year 3 (winter of 2002-
2003) of natural gas development in
western Wyo., USA.



Ecological Risk: 3. Avoidance/Displacement
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Montana - Annual Average Wind Speed at 80 m
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The Nature Conservancy ((J Figure 1. Wind Energy Potential in Montana

Protecting nature. Preserving life.”

Wind Resource Potential
1 - Poor

2 Marginal

- 3 - Fair

- 4 - Good

Map Created: December 8, 2008 A. Pearson & B. Bauer

- & Excellent Data Souices:
Tiansmission Lines- Ventyx Energy, LLC Ventyx' Energy Velocity) -
- 6 - Ourstanding N data 1estiicted to TNC use only under license agieement.
| Wind Resource Potential- TrueWind Solutions
- 7 - Superb : using their Mesomap system and historical weather data. This map has
N T 50 25 o 50 . heen validated with available suface data by the National Renewable
¢ ) . — A Miles ! Energy Laboratory and wind energy meteorological consultants.




TheNature Conservancy (3 Figure 3. Lands Excluded from Wind Energy Development

Pratecting nature. Preserving life.”

I:I Pr.o'te'.ctéd /’_Lr.eas & . v ; - il W gl Map Created: December 8, 2008 A. Pearson & B. Bauer
High Housing Density et -- - Data Sources:

Wind Resource Potential : e | / Transmission Lines- Ventyx Energy, LLC Ventyx' Energy Velocity) - data restricted to TNC

use only under license agreement.
- 4 - Good Wind Resource Potential- TrueWind Solutions using their Mesomap system and

- 4. Bgallin histotical weather data. This map has been validated with available suface data by the
National Renewable Energy Laboratory and wind energy meteorological consultants.
- 6 - Outstanding N High housing densities - Housing density estimates cieated by Roger B. Hammer (Oregon
State University), Volker C. Radeloff (University of Wisconsin Madison), and Susan . Stewart
- 7= Superb : (USDA Forest Service Northern Research Station). http://silvis.forestwisc.edu/library/

N L —— 50 235 0 50 HousingData.asp Map shows 4 housing units / squared-km for 2010.
o . — } Miles Protected areas - Selected areas from the MT Natural Heritage Program's Stewardship database




or Risk Analysis: Coarse-scale Vegetation
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Figure 5. Relatively Intact Natural Habitat

B scccions wich high density of wetlands

Area not mapped for wetlinds
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Figure 12. High Wetland Densities in Montana
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I scctions with high density of wetlands

Area not mapped for wetlands

Figure 13. High Wetland Densities within
Available Good-to-Superb Wind Energy Potential in Montana

Miles City
. y

- |

Map Created: December 8, 2008 A Pearson & B. Bauel

Data Sources:

Wetland Density Layer - Wetland density layer was created
by A. Pearson based on US Fish & Wildlife Service (S, Fields) methods
using Matioan! Wetkand lnventory data. The density layes was created by

sumiming the number of wetlands per section. The high desnity layer
inclides 11+ wetlands per section.

The Wetland Density Layer was clipped to Good to Superh Wind

Developiment Potential layer with protected areas & high housing
densities exclided.
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Data for Risk Analysis: Sage Grouse

Tigure 6. Sage Grouse Leks in Montana

The Nature Conservancy Figure 7. Sage Grouse Leks within Good-to-Superb Wind Energy Potential

Protecting nafure. Presening life.*

ge Grouse Leks (4 mile buller)

Map Created: Decemben 8, 2008 A Peaison & B, Bauer
ves:
Greater Sage Grouse Distiibution - Montana Fish, Wildlife & Parks,
" e bufes) ipped to Good to Superh Wind Deve ent Potential
I sage Grouse Leks (4 mile buffer) ) layer with protected ateas & high housing ities excluded.




[Ferruginous hawk
"Mountain plover
‘Long:billed curlew
Marbled godwit
Burrowingowl
g‘“

unﬂng

Baird’s sparrow
McCown'’s longspur
Chestnut-collared longspur

Conservation Status

Partners in Flight or US  USFWS (2002)
Shorebird Conservation

'Plan (2004)

p ‘Mal Concern

Highly Imperiled
Highly Imperiled
High Concern

Regional Concern

Continental importance
Continental importance

Continental importance
Continental importance
Continental importance

cted for Predicted Distribution

BCC
BCC
BCC
BCC
BCC
BCC

BCC
BCC
BCC



Data for Risk Analysis: Grassland Birds

The Nature Conservancy Figure 9. Declining Grassland Bird Predicted Species Diversity
Femmn—. within Available Good-to-Superb Wind Energy Potential in Montana

ibution models for
stnut-collared Longspu, Fenuginons Hawk,
hwil, M n's Lov Mountain
ties shownl. Higl




ted for Predicted Distribution

Status

Eastern red bat

Species of concern
Species of concern

Species of concern

1afed myotis

‘-Iegged myotis
mn myotis

id bat Species of concern

i ‘ bat Species of concern

Townsend’s big eared bat Species of concern

Species of concern

f

Little brown myotis

Western small footed myotis



Data for Risk Analysis: Bats

The Nature Conservar Figure 15, Predicted Species Diversity of 13 Species of Breeding Bats in Montana
within Good-to-Superb Wind Energy Potential

Bat Abundance

ibution - MT Malual Herilage L ed distibution
malels for all bats in Montana (higl )
icled distibution models were dipped 1o Good W Superh Wind
i with protected aicas & high housing




Data for Risk Analysis: Grizzly Bears

‘TheNature Conservancy Figure 17. Grizzly Bear Modeled Habitat along

Protscing natre. rsering e, the Rocky Mountain Front within Available
Good-to-Superb Wind Energy Potential

Map Created: December 8, 2008 A Pearson and
B. Baues
Dt Soun
Giizzly Bear Lay lative Effects Model (CEM)
ntinental Divide Ecosystent
Wanking Groa, )
lection Function (RSF) valu
Habitat Value (Potential Val
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TheNature Conservancy (J Figure 22. Ecological Risk Assessment for Wind Energy Development in Montana

Pratecting nature. Preserving lifa.”

Map Created: December 8, 2008 A. Pearson & B. Bauel
Data Souices:

Protected Areas & ources ) )
I:' High Housing Density Ecological Risk Layer created by A. Peaison & B. Bauer (TNC) using natural vegetation
. . (TNC). greater sage grouse distiibution (MT Fish, Wildlite & Parks), piping
Ecological Risk plover nesting locations (US Fish and Wildlite Service), piping plover and interior least
temns element occurences (MT Natural Heritage Program), antelope winter distribution
Low (FWP), elk winter distribution (FWPJ), mule deer winter distribution (FWP) hat &

grassland bird predicted distiibution (MT Natural Heritage Program), and high density
wetland sections (US Fish & Wildlite Service & TNC).

, 50 25 o 50
B High ' — ) Miles
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Figure 22. Ecological Risk Assessment for Wind Energy Development in Montana

The Nature Conservancy

Protected Aneas &
[:] High Housing Diensiey

Eeological Risk Fihy il Wikllies Service) piping ke sl nterion lest

" Bt elonrent oco ensces (MT Ml H Procgrami) ainlshoe winber dstibition
Low ) (FWP), o wehiter dlistiibustion (PRI, 1 e clsaiibetion FAR) b &
i 1 o 5 cpvssbaiel el et alistaiistion (MT A Husitwggs Prcsraneil, wiml Ll oty
Sk —— wetlad sections (LIS Fish & Wikite Servce & THC)

» Tools

E

User Guide

Areas Outside of FWP Jurisdiction

Terrestrial Species Richness
ok Jass 1 (Highest)
oL dass 2

Jdass 3

Class 4 (Lowest)




9¢

The Nature Conservancy Figure 23. Ecological Risk Assessment for Wind Energy Development
within Available Good-to-Superb Wind Energy Potential in Montana

Protecting nature. Preserving lifz.”

Map Created: December 8, 2008 A Pearson & B. Bauer
Data Souices:

Ecological Risk Layer created by A. Pearson & B. Bauer (TNC) using natural vegetation
(TNC), greater sage grouse distiibution (MT Fish, Wildlite & Parks), piping

|:I go E:cl;tled Ar\.ea]s;)& s plover nesting locations (US Fish and Wildlite Service). piping plover and interior least
1gh Housing Density tems element occurences (MT Natural Heritage Program), antelope winter distribution
Ecological Risk N (FWP), elk winter distribution (FWP)), mule deer winter distribution (FWP) bat &
grassland bird predicted distribution (MT Natural Heritage Program). and high density
Low ] wetland sections (US Fish & Wildlite Service & TNC). For this map, Risk layer was
- Hich 50 Tg o 50 clipped to (Good to Superh Wind Development Potential layer with protected
18 . — A Miles areas & high housing densities excluded.




“Results

res  of Good to Superb Wind

« Primar y cropland, fragmented grassland, or oil
fields



The Nature Conservancy 3 Figure 4. Low Ecological Risk Lands for Wind Energy Development

Protecting nature. Preserving life.”

Map Created: December 8, 2008 A. Peaison & B. Bauer
Data Sources:
Tiansmission Lines- Ventyx Ener > Ventyx' Energy Velocity) -
data restricted to TNC use only under license agreement.
_ Cropland - MT Department of Revenue
B Ol Wells within Cropland ' Oil Wells - MT Department of Natural Resource s & Conservation
- cresiand | (used only active or previously active oil wells with 3-acre buffer -
Croplan: well locations on this map are enlarged for better display)

N FlestiiePowet Tosnsmisdsn L Both layers were clipped 1o Good to Superb Wind Development.
) ) Potential layer with protected areas & high housing densities excluded.




Low Risk Examples



Qeport Available

/ Aine.orgl/library/
ind-analysis/view.html
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