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cell	tower transmission	pylon high-rise	building Saturn	V	rocket wind	turbine	(3.3	MW)
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*	- 5%	of	land	area	of	wind	farm,	following:		National	Renewable	Energy	Laboratory.		2008.		20%	wind	energy	by	2030:		increasing wind	energy’s	contribution	to	U.S.	electricity	supply.		

† - Minimum	convex	polygon	bounding	an	80	turbine	wind	facility	in	Harper	County,	Oklahoma.

‡ - Calculated	from	wind	turbine	avoidance	distance	in	Horton	etal 2010.

A	hypothetical	80	turbine	wind	energy	facility

• 210 acre	physical	footprint*	(facilities,	roads)

• 1,600 acres	land	area†	(200	acres/turbine)

• Potential	much	larger ecological	footprint‡



PROPOSED	WIND	DEVELOPMENT	IN	WYOMING
Current	Installed:		1,500	MW	(10%	of	WY	electric	production)
Proposed:		8,000+	MW	(4,000	turbines,	800,000	acres)
NREL	Technical	Potential:		350,000	MW	(110	meter	hub	height)



Wind	energy
spatial	footprint

(~200	acres/turbine)

[1]	NREL	Q4	2016	installed	wind	capacity	maps	(http://energy.gov/eere/wind/windexchange)
[2]	calculated;	0.33	km2/MW(Denholm	etal 2009)

Wyoming
Installed	capacity[1] – 1,490	MW
U.S.	rank[1] - 15th
Land	area[2] - 492 km2







Species	impacts:

• Between	368,000	birds	are	killed	annually	by	wind	
development	or	3.35	small	passerine	birds/MW/Year	
(Erickson	et	al.	2014)	

• ~5,000	passerine	birds/year	in	WY

• Displaces	7	of	9	grassland	bird	species	within	300	
meters	of	towers	(Shaffer	and	Buhl	2015)

• Sage-grouse	– selection	impacts	on	summer,	brood-
rearing	within	1.2	km	(LeBeau et	al.	2017)

• Eagles	-85	reported	eagle	deaths	from	wind	turbine	
collisions	1997-2012	(Patel	et	al.	2013)	

• Bats:	6	bat	deaths	per	MW/year	(Arnett	et	al.	2013)

• ~	9000	bats/year	in	WY





Gartman et	al.	2016	Journal	of	Environmental	Assessment	and	Policy

Mitigation	Measures	Classification





Room	for	wind	and wildlife

Over	3,500,000	MW	can	be	generated	on	
disturbed	lands	(lower	48)

14X	US	DOE	Goal

Kiesecker	et	al.	2011.	Win-win	for	wind	and	wildlife:	A	vision	to	
facilitate	sustainable	development.	PLoS One		6(4):	e17566







Migration	mapping	objectives
v Developed	models	predicting	migratory	
concentration	for	4	functional	bird	groups

v Raptors,	riparian,	wetland	&	sparse	grassland	birds

© Kathy	Lichtendahl© Michael	Wickens© Michael	Wickens

v How	much	exposure	to	future	wind	development?

© Dave	Schowalter



© Joe	Kiesecker
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Exposure	to	wind	development

Highest	40%	of	wind	potential	has	73%	overlap	
with	highest	40%	of	migratory	concentration	
(27%	- no	overlap)

73%





New	wildlife	data	are	emerging	daily
from	GPS	technology





Data	Credit:	Teton	Raptor	Center,	Raptor	View	Research	Institute,	
Alaska	Fish	and	Game	and	Lone	Pine	Analytics	(In	Review)	PLOS	One





Kansas
Oklahoma
NE	Texas	Panhandle

Study	area



Key	wildlife	areas



Potential	restrictions



*	Kansas	and	Oklahoma
calculated	nameplate	at	3	MW/km2

Results

190	GW	of	add’l capacity*

>20x DOE	study	figures	



Wind	resource



nature.org/sitewindright



Gartman et	al.	2016	Journal	of	Environmental	Assessment	and	Policy

Mitigation	Measures	Classification



Summary

• Energy	sprawl	is	a	concern	and	footprint	of	wind	
development	is	high

• Analyses	support	development	on	existing	disturbance

• Wyoming	has	world-class	wildlife	resources	and	open	
spaces.	Maps	for	“smart	siting”	exist.	New	wildlife	
data	are	available	and	emerging	to	develop	updated	
“lower	risk”	maps

• QUESTION:	What,	if	any,	opportunity	exists	to	
influence	siting	of	future	development,	including	
proposed	projects?


