Pre-Construction Wildlife Monitoring for
Washington’s
1-90 Snoqualmie Pass East Project

Robert A. Long
Western Transportation Institute, Montana State University
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What is Western Transportation Institute (WTI)?

« USDOT University Transportation
Center

» Founded at Montana State
University in 1994

« 85 multi-disciplinary staff and
students

* Projects in 35 states and Canada

 Permanent WA field office

 Road Ecology program

/ MONTANA | cotes=o US-93, Montana

STATE UNIVERSITY | ENGINEERING Western Transportation Institute




Road Ecology

Small Vertebrate Road-Kills

Number of Road-Kills

Birds
Taxonomic Groups
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Mitigating Road Effects and Increasing
Road Permeability
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Are Connectivity Measures Helping to
Increase Permeability for Wildlife?
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“Purpose and Need” statement of the project
specifically includes “Ecological Connectivity”
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1-90 Snoqualmie Pass East
Hyak to Easton - 15 Mile Corridor
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Context Sensitive Solutions - Habitat Connectivity
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Are Connectivity Measures Helping to
Increase Permeability for Wildlife?
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1-90 Snogualmie Pass East
Wildlife Monitoring Plan
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1-90 Snoqualmie Pass East

Wildlife Monitoring Plan
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Wildlife Monitoring Plan

* Focused on multiple species groups and
community types
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Wildlife Monitoring Plan

» Focused on multiple species groups and
community types

* Includes both pre- and post-construction
components
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Post-construction
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Count of Species Total
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		Count of Species						Count of Species						Count of Species		Species

		Milepost		Total				Year		Total				Year		BT		DEER		Elk		Mule		Grand Total		All Deer																3

		38.58		1				1976		3				2000		2		1		10		26		39		29																11

		40.14		1				1977		11				2001		3		3		6		20		32		26																14

		43.22		1				1978		14				2002						2		12		14		12																13

		47.90		1				1979		13				2003				1		4		5		10		6																17

		47.98		3				1980		17				2004		3		1		3		17		24		21																10

		49.47		1				1981		10				2005		2		2		8		18		30		22																2

		50.00		12				1982		2				2006		2				5		5		12		7																1

		50.50		1				1983		1				2007				5		6		17		28		22																18

		51.00		1				1984		18				Grand Total		12		13		44		120		189		145																5

		51.50		5				1985		5																																14

		51.76		1				1986		14																																29

		51.90		2				1987		29																																35

		52.00		14				1988		35																																27

		52.50		2				1989		27																																20
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		Month		Day		Year		State Route		Milepost		Light		Setting		Weather		Fencing		Sex		Age		Species		Comments		Source

		6		27		1976		90		61.0		D		Wooded		GOOD		N		F								Paper

		9		12		1976		90		72.0				Wooded		Rain		Y				F						Paper

		11		3		1976		90		73.0				Wooded		Dry		Y						Elk				Paper

		6		3		1977		90		54.0				Open		Clear				M		A						Paper

		6		3		1977		90		54.0				Open		Clear				F		A						Paper

		6		3		1977		90		61.0				Open		Clear		N		M		A						Paper

		6		7		1977		90		64.0				Open		Clear		N										Paper

		6		12		1977		90		74.0				Open						M								Paper

		6		14		1977		90		74.0		L		Open		SUNNY		Y		F		F						Paper

		6		15		1977		90		71.0						Clear		Y		F		A						Paper

		6		16		1977		90		71.0						Clear		Y		M		F						Paper

		7		17		1977		90		54.0						Clear												Paper

		8		23		1977		90		61.0				Wooded		Rain								Elk				Paper

		10		3		1977		90		62.0				Wooded		Fog				M		F						Paper

		5		30		1978		90		65.0		D				Overcast		Y		F				Mule				Paper

		6		1		1978		90		63.5		D		Wooded		Clear		N		F		A		Mule				Paper

		6		6		1978		90		64.0		D				Clear		N		F		A		Mule				Paper

		6		6		1978		90		65.0		D				Clear		N		F		A		Mule				Paper

		6		12		1978		90		61.0		D		Wooded		Rain		N						Elk		7 MILES E. OF SNOQUALMIE PA		Paper

		6		23		1978		90		56.0		D		Wooded		Clear		N		F		A				HYAK		Paper

		8		4		1978		90		50.0		D		Wooded		Clear		N		F				BT				Paper

		8		4		1978		90		66.0		D		Open		Clear		N		F		A		Mule				Paper

		9		1		1978		90		54.0		D		Wooded		Overcast				F		A						Paper

		10		1		1978		90		62.0				Wooded				N		F		F		Mule		8 MILES E. OF HYAK		Paper

		10		1		1978		90		62.0				Wooded				N		F		A		Mule		8 MILES E. OF HYAK		Paper

		10		9		1978		90		60.0				Wooded				N		F		A		Mule				Paper

		10		28		1978		90		70.0		D		Wooded				N						Mule				Paper

		11		6		1978		90		52.0						Clear				F				BT		2 MILES W. OF HYAK		Paper

		5		2		1979		90		63.5		D		Wooded		Overcast		N		M				Mule				Paper

		5		13		1979		90		62.0		D		Wooded		Clear		N		M				Mule				Paper

		5		29		1979		90		61.0		D		Wooded		Clear		N		M		A		Mule		BUCK		Paper

		6		11		1979		90		50.0		D		Wooded		Clear		N		M				BT				Paper

		6		12		1979		90		53.0		D		Wooded		Clear		N		F				Mule				Paper

		6		18		1979		90		53.0		D		Wooded		Clear		N		M				Mule				Paper

		6		18		1979		90		53.0		D		Wooded		Clear		N		F				Mule				Paper

		6		18		1979		90		53.0		D		Wooded		Clear		N				F		Mule				Paper

		6		24		1979		90		74.0				Open		Clear		Y						Elk				Paper

		6		26		1979		90		54.0		D		Open		Clear		N		F				Mule				Paper

		7		2		1979		90		50.0		D		Wooded		Overcast		N		M				BT				Paper

		7		16		1979		90		63.5		L		Wooded				N		M		A		Mule				Paper

		8		23		1979		90		63.0				Wooded		Rain				M				Elk				Paper

		5		11		1980		90		69.0				Wooded		Clear				F		A						Paper

		5		27		1980		90		69.5						Rain				F		A				UNBORN FAWN		Paper

		6		11		1980		90		54.0						Overcast		N		M		A						Paper

		6		17		1980		90		68.5				Open				N		M		A						Paper

		6		21		1980		90		55.0				Open		Cloudy		N		F		A						Paper

		6		23		1980		90		61.0				Open		Overcast		N		F		A						Paper

		6		30		1980		90		56.5				Wooded		Clear		N		F				Mule				Paper

		7		7		1980		90		52.0				Open		Clear		N		M				BT				Paper

		7		7		1980		90		57.0				Wooded		Clear		N		M				Mule				Paper

		7		7		1980		90		62.0				Wooded		Clear		N		F				Mule				Paper

		7		10		1980		90		56.0				Open		Rain		N		M				Mule				Paper

		7		17		1980		90		69.0				Open		Overcast		N		M				Mule				Paper

		7		18		1980		90		62.0				Open		Cloudy		N		M				Mule				Paper

		7		21		1980		90		62.5		D		Open		Clear		N		M								Paper

		8		4		1980		90		55.0		D		Open		Clear		N		F		A		Mule				Paper

		9		23		1980		90		54.5		D		Wooded		Fog		N		F		A		Mule				Paper

		9		24		1980		90		62.0		D		Wooded		Clear		N		F				Elk				Paper

		5		4		1981		90		63.0				Open				N		F		A						Paper

		5		12		1981		90		66.0		D		Wooded				N		F						Yearling		Paper

		5		12		1981		90		70.0		D		Open				Y		F								Paper

		5		26		1981		90		61.0		L		Wooded		Clear		N		F								Paper

		5		26		1981		90		63.0		L		Wooded		Clear		N		M								Paper

		7		27		1981		90		62.0		L		Wooded		Clear		N		M						SMALL		Paper

		7		28		1981		90		59.0		L		Open		Clear		N		M								Paper

		8		23		1981		90		68.5				Wooded		Clear		N		M								Paper

		9		15		1981		90		63.0		D		Wooded		Clear		Y		M				Mule				Paper

		9		29		1981		90		62.0		L		Wooded		Cloudy		Y		M				Mule				Paper

		6		17		1982		90		73.5		L		Wooded		Clear		Y		F								Paper

		7		28		1982		90		75.0				Open		Clear		Y		M		A						Paper

		6		25		1983		90		72.5				Open		Overcast		Y		M		A						Paper

		5		14		1984		90		68.0		L		Wooded						F		A		Mule				Paper

		5		26		1984		90		67.9		L		Wooded		Clear				F				Mule				Paper

		6		6		1984		90		68.0		L		Wooded		BROKE				F				Mule		Yearling		Paper

		6		6		1984		90		69.0				Wooded		Overcast				F				Mule		Yearling		Paper

		6		11		1984		90		70.0				Wooded		BROKE				F				Mule				Paper

		6		11		1984		90		72.3		D		Open		Clear		Y		F		A		Mule				Paper

		6		12		1984		90		57.0				Wooded		Rain				F		F		Mule				Paper

		6		30		1984		90		53.0				Wooded		Clear				M				Mule				Paper

		7		2		1984		90		68.0				Wooded		Clear				M				Mule				Paper

		7		14		1984		90		62.0				Wooded		Clear				F		A		Mule				Paper

		7		16		1984		90		62.0				Wooded		Clear				M				Mule				Paper

		7		16		1984		90		68.0				Wooded		Clear				F		A		Elk				Paper

		7		30		1984		90		75.0		D		Open		Clear		Y		F		A		Mule				Paper

		8		4		1984		90		73.6				Open		Clear		Y		F		A		Mule				Paper

		8		26		1984		90		60.0				Wooded		Rain				M				Mule				Paper

		9		28		1984		90		53.5				Wooded		Clear				F								Paper

		10		7		1984		90		62.0		D		Wooded		Clear				M		A		Mule				Paper

		10		18		1984		90		69.0				Wooded		Fog		N		F		A						Paper

		7		15		1985		90		53.0		L		Wooded		Clear		N		F				Mule				Paper

		7		25		1985		90		57.0				Wooded				N		F				Mule				Paper

		8		0		1985		90		54.4				Wooded		Clear		N		F				Mule				Paper

		9		0		1985		90		54.0		L		Wooded		Overcast		N		F		F		Mule				Paper

		10		1		1985		90		62.0		D		Wooded		Rain		N		F				Mule				Paper

		1		27		1986		90		70.0		D		Wooded		Rain		Y						Mule		LAST YEAR'S FAWN		Paper

		6		2		1986		90		50.0		L		Wooded		Clear		N		M		A		BT				Paper

		6		6		1986		90		54.0		D		Wooded		Cloudy		N		F		A		Mule				Paper

		6		9		1986		90		50.0		D		Wooded		Clear		N		M		A		BT				Paper

		6		9		1986		90		62.0		D		Wooded		Cloudy		N		M		A		Mule				Paper

		6		12		1986		90		55.5		D		Wooded		Clear		N		M				Mule				Paper

		6		20		1986		90		51.5		D		Wooded		Cloudy		N		F		A		BT				Paper

		7		22		1986		90		57.5		D		Wooded		Overcast		N		F				Mule		THERE A COUPLE DAYS		Paper

		8		12		1986		90		67.7		D		Wooded		Clear		N						Elk				Paper

		8		13		1986		90		56.0		D		Wooded		Overcast		N						Elk				Paper

		8		13		1986		90		56.0		D		Wooded		Clear		N						Elk				Paper

		9		22		1986		90		60.0		D		Wooded		Rain		N						Elk				Paper

		11		16		1986		90		62.0		D		Wooded		Overcast				F		F		Elk				Paper

		12		24		1986		90		69.0		D				Snow								Elk				Paper

		0		0		1987		90		69.5		D		Wooded		Clear		N		M		A		Mule				Paper

		4		10		1987		90		73.0						Cloudy		Y		F		A		Mule				Paper

		5		7		1987		90		61.5		D		Wooded		Clear		N		F		A		Elk				Paper

		5		8		1987		90		70.0				Open		Clear		Y				F		Mule				Paper

		5		9		1987		90		62.0		D		Wooded		Clear		N		F		A		Elk				Paper

		5		10		1987		90		54.0				Wooded		Clear		N		F		A		Mule				Paper

		5		16		1987		90		67.8		D		Wooded		Rain		N		F		A		Elk				Paper

		5		24		1987		90		68.8		D				Clear		N		M		A		Mule				Paper

		5		27		1987		90		71.0				Open		Cloudy				F		A		Mule				Paper

		5		28		1987		90		55.3		D		Open		Cloudy		N		F		A		Mule				Paper

		6		2		1987		90		61.0				Wooded		Clear		N		F		A		Mule				Paper

		6		9		1987		90		73.0				Wooded		Clear		Y				F		Mule				Paper

		6		10		1987		90		75.0				Wooded		Clear		Y		F		A		Mule				Paper

		6		14		1987		90		71.0		D		Wooded		Clear		Y		F		A		WT				Paper

		6		15		1987		90		61.5		L		Wooded		Overcast		N		M				Mule				Paper

		6		19		1987		90		68.0				Wooded				N		M		A		Elk				Paper

		6		23		1987		90		56.0		D		Open		Cloudy		N		M				Mule				Paper

		6		29		1987		90		52.0		D		Open		Clear		N		F				BT				Paper

		7		2		1987		90		70.5		L		Open		Clear		Y		F				Mule				Paper

		7		3		1987		90		56.0				Wooded		Clear		N		F		A		Mule				Paper

		7		3		1987		90		56.0				Wooded		Clear		N		M		A		Mule				Paper

		7		14		1987		90		62.5				Wooded		Clear		N		M		A		Mule				Paper

		7		23		1987		90		67.0				Wooded		Clear		N		F		A		Elk		COW ELK		Paper

		7		26		1987		90		57.0				Wooded		Overcast		N		F		A		Mule				Paper

		8		17		1987		90		67.0		D		Wooded		Clear		N		F		A		Mule				Paper

		9		18		1987		90		72.0				Open		Clear		Y		F		A		Elk				Paper

		9		23		1987		90		74.0				Open		Clear		Y		F		A		Mule				Paper

		10		21		1987		90		56.0				Open		Clear		N		F		A		Mule				Paper

		11		2		1987		90		68.5				Wooded		Cloudy		N		F		A		Mule				Paper

		4		18		1988		90		61.5		D		Wooded		Overcast		Y		M		F		Elk				Paper

		4		28		1988		90		61.1		D		Wooded		Overcast				F		A		Elk				Paper

		4		29		1988		90		61.2		D		Wooded		Overcast				F				Elk				Paper

		5		7		1988		90		61.0		D		Wooded		Overcast				F		A		Elk		CAUSED INJURY TO DRIVER		Paper

		5		10		1988		90		62.0		D		Wooded		Clear				F		A		Elk				Paper

		5		11		1988		90		61.0		D		Wooded		Clear		N		F		A		Elk				Paper

		5		18		1988		90		68.0		D		Wooded		Rain		N		M				Mule				Paper

		5		20		1988		90		67.0		D		Wooded		Clear		N		F		A		Mule				Paper

		5		27		1988		90		63.0				Wooded		Rain		N		M				Mule				Paper

		6		1		1988		90		71.0		D		Open		Clear		Y		F		A		Elk				Paper

		6		1		1988		90		71.0				Wooded		Rain		N		M				Mule				Paper

		6		2		1988		90		61.5		L		Wooded		Overcast		N		F		A		Mule				Paper

		6		7		1988		90		70.0				Wooded		Overcast		N		F		A		Mule				Paper

		6		11		1988		90		73.0		D		Open		Clear		Y		M		A		Mule				Paper

		6		20		1988		90		75.0				Wooded		Clear		Y		F		A		Mule				Paper

		6		21		1988		90		70.0		L		Wooded		Clear		Y		F		A		Mule				Paper

		6		22		1988		90		65.0		D		Wooded		Overcast		N		F				Mule				Paper

		6		27		1988		90		50.0		L		Wooded		Overcast		N		M		A		BT				Paper

		6		27		1988		90		74.0		D		Wooded		Clear		Y		F		A		Mule				Paper

		7		9		1988		90		74.0		D		Wooded				Y		F		A		Mule				Paper

		7		11		1988		90		68.0				Wooded		Clear		N		F		A		Elk				Paper

		7		18		1988		90		70.0				Wooded		Clear		N		F				Mule				Paper

		7		23		1988		90		54.0				Open		Clear		N		F				Mule				Paper

		7		23		1988		90		70.0				Wooded		Clear		Y		F				Mule				Paper

		7		25		1988		90		50.0		D		Wooded		Clear		N				F		Elk				Paper

		8		8		1988		90		75.0		D		Wooded				Y		F				Mule				Paper

		9		15		1988		90		57.0				Wooded		Clear		N				F		BT				Paper

		9		15		1988		90		69.0				Wooded		Clear		N		M		A		BT				Paper

		9		16		1988		90		56.0				Wooded		Rain		N		F		A		Elk				Paper

		9		28		1988		90		61.5		L		Wooded		Clear		N		F		F		BT				Paper

		9		28		1988		90		61.5		L		Wooded		Clear		N		F		A		BT				Paper

		9		29		1988		90		61.0		D		Wooded		Clear		N		F		A		BT				Paper

		10		5		1988		90		52.0		D		Wooded		Clear		N		M				BT				Paper

		10		10		1988		90		51.5		D		Wooded		Clear		N				A		BT				Paper

		11		14		1988		90		61.5				Wooded		Clear		N		F		A		Elk				Paper

		4		11		1989		90		74.0				Open				Y		F		A						Paper

		4		25		1989		90		61.0		D		Open		Clear		N		F		A		Elk				Paper

		4		25		1989		90		61.0		D		Open		Clear		N		F		A		Elk				Paper

		4		25		1989		90		61.0		D		Open		Clear		N		F		A		Elk				Paper

		6		6		1989		90		67.5		D		Wooded		Clear		N		M				Mule				Paper

		6		12		1989		90		51.9				Wooded		Clear		N		F		A		Mule				Paper

		6		12		1989		90		51.9				Wooded		Clear				F		F		Mule				Paper

		6		13		1989		90		71.0						Cloudy		Y		F		A		Mule				Paper

		6		13		1989		90		75.0						Cloudy		Y		F		A		Mule				Paper

		6		23		1989		90		52.5		D		Wooded		Clear				F		A		Mule				Paper

		6		26		1989		90		63.0		D		Wooded		Clear				M				Mule				Paper

		7		5		1989		90		57.0		D		Wooded		Overcast		N		F		A		Mule				Paper

		7		7		1989		90		56.5		L		Wooded		Overcast		N		F		A		Mule				Paper

		7		10		1989		90		50.0		L		Wooded		Overcast		N		F		A		BT				Paper

		7		11		1989		90		70.0		D		Wooded		Clear		Y		M		A		Mule				Paper

		7		13		1989		90		68.0		L		Wooded		Clear		N		F		A		Elk				Paper

		7		18		1989		90		61.5		D		Wooded		Overcast		N		F		A		Elk				Paper

		7		21		1989		90		68.0		L		Wooded		Clear				F		A		Mule				Paper

		7		24		1989		90		68.0				Wooded		Clear		N		F		A		Elk				Paper

		7		24		1989		90		68.5				Wooded		Clear		N		M		A		Mule				Paper

		7		25		1989		90		63.0		L		Wooded		Clear		N		F		A		Mule				Paper

		7		31		1989		90		52.0		L		Wooded		Clear		N		F		A		Mule				Paper

		8		3		1989		90		53.5		L		Open		Clear		N		M		F		Mule				Paper

		8		7		1989		90		68.0				Open		Clear		N		M		A		Mule				Paper

		8		24		1989		90		75.0		L		Wooded		Clear		Y		F		A		Mule				Paper

		9		11		1989		90		72.0				Wooded		Clear		Y		F		A		Mule				Paper

		10		8		1989		90		62.0				Wooded		Clear		N		F		A		Mule				Paper

		3		28		1990		90		70.0		L		Wooded		Clear		N						Elk				Paper

		4		19		1990		90		61.0						Cloudy		N						Elk				Paper

		5		19		1990		90		74.0		L		Open		Clear		Y		F		A						Paper

		5		30		1990		90		69.0		L		Wooded		Clear				F				BT				Paper

		6		6		1990		90		72.0				Open				N		F		A						Paper

		6		25		1990		90		55.0				Wooded		Clear		N		F		A		BT				Paper

		6		25		1990		90		70.5		L		Open		Clear		Y		F		A		Mule				Paper

		6		26		1990		90		68.0		L		Wooded		Clear		N		F				Mule				Paper

		6		26		1990		90		68.1		L		Wooded		Clear		N		F				Mule				Paper

		7		1		1990		90		52.6				Wooded		Cloudy		N		F				Mule				Paper

		7		5		1990		90		61.0		D		Wooded		Clear		N		M		A		Mule				Paper

		7		8		1990		90		61.5		D		Wooded		Clear		N		F		A		Mule				Paper

		7		12		1990		90		70.8		L				Clear				F								Paper

		7		15		1990		90		68.5		D		Wooded		Clear				F		A		Mule				Paper

		7		23		1990		90		73.0		D		Wooded		Clear		Y		F		A		BT				Paper

		8		4		1990		90		73.0				Wooded				Y		F				BT				Paper

		8		5		1990		90		57.0				Open		Clear				M				BT				Paper

		8		5		1990		90		73.0				Wooded				Y		F				BT				Paper

		8		8		1990		90		72.0		D		Open		Clear		Y		F				BT				Paper

		9		11		1990		90		68.0		D		Wooded		Clear		N		M		A		Elk				Paper

		3		21		1991		90		73.0		D		Open		Clear		Y				F		Elk				Paper

		3		27		1991		90		73.0		D		Open		Clear		Y		F				Elk				Paper

		4		8		1991		90		73.0		D		Wooded		Clear		Y		F								Paper

		5		6		1991		90		61.0		D				Clear		N		M		F		Elk				Paper

		5		19		1991		90		60.0		D		Wooded		Rain		N		M		A		Elk				Paper

		5		19		1991		90		60.0		D		Wooded		Rain		N		M		A		Mule				Paper

		5		21		1991		90		68.5		D		Wooded				N		F		A		Mule				Paper

		5		21		1991		90		68.5		D		Wooded		Cloudy		N		M		A		Mule				Paper

		5		24		1991		90		52.0		D		Wooded		Cloudy		N		F				Mule				Paper

		5		28		1991		90		56.0				Wooded		Cloudy		N		F		A		BT				Paper

		5		28		1991		90		61.0				Wooded		Cloudy		N		F		A		BT				Paper

		6		1		1991		90		55.1				Wooded		Cloudy		N		F		A		BT				Paper

		6		1		1991		90		60.9				Wooded		Clear		N		F				BT				Paper

		6		3		1991		90		75.0				Wooded				Y		F				BT				Paper

		6		11		1991		90		63.0		D		Wooded						F		A		BT				Paper

		6		11		1991		90		64.0		D		Wooded				N		F		A		BT				Paper

		6		19		1991		90		56.2		D		Wooded		Cloudy		N		M		A		BT				Paper

		6		19		1991		90		68.0		D		Wooded				N		F				Elk				Paper

		6		23		1991		90		61.0		D		Wooded				N		M		A		Mule				Paper

		6		24		1991		90		61.0		L		Wooded				N		F		A		Elk				Paper

		6		25		1991		90		57.0				Wooded		Rain		N		F				Mule				Paper

		6		25		1991		90		69.0		L		Wooded		Cloudy		N		M				BT				Paper

		6		26		1991		90		62.0				Wooded		Cloudy		N		F				Mule				Paper

		6		26		1991		90		68.0				Wooded		Cloudy		N		F				Mule				Paper

		6		26		1991		90		75.0				Wooded		Clear		Y		F								Paper

		7		5		1991		90		56.5		D		Wooded		Clear		N				A		BT				Paper

		7		12		1991		90		52.0		D		Wooded		Clear		N				A		BT				Paper

		7		12		1991		90		61.0		D		Wooded				N		F				BT				Paper

		7		13		1991		90		61.0		D		Wooded		Clear		N		M				Mule				Paper

		7		23		1991		90		52.0		D		Wooded		Clear		N		M				BT				Paper

		8		5		1991		90		55.0		D		Wooded		Cloudy		N		F				Mule				Paper

		8		5		1991		90		55.5		D		Open		Clear		N		F				Mule				Paper

		8		6		1991		90		63.5				Wooded		Cloudy		N		F				Elk				Paper

		8		14		1991		90		57.0		D		Wooded		Clear				F				Mule				Paper

		8		14		1991		90		68.0		D		Wooded		Clear		N		F				Mule				Paper

		8		24		1991		90		56.0				Open		Clear		N		F		A		Mule				Paper

		8		29		1991		90		67.9		L		Wooded		Cloudy		N		F		A		Elk				Paper

		9		20		1991		90		61.0		L		Wooded		Clear		N				F		Mule				Paper

		9		24		1991		90		52.8		L		Wooded		Clear		N		M		A		Mule				Paper

		9		27		1991		90		62.0				Wooded		Clear								Mule				Paper

		10		7		1991		90		60.6		D		Wooded		Clear		N		F		A		Elk				Paper

		10		10		1991		90		67.5		L		Wooded		Clear		N		F		A		Elk				Paper

		10		14		1991		90		50.0				Wooded		Clear		N		F		A		Mule		WB		Paper

		10		15		1991		90		62.0				Wooded		Clear		N		F		A		Mule		EB		Paper

		10		31		1991		90		74.0				Open		Clear		Y		F				Elk				Paper

		11		18		1991		90		74.0		D		Wooded				Y		F		A		Elk				Paper

		4		11		1992		90		59.5		D		Open		Clear		N		F		A		Elk		WB		Paper

		4		12		1992		90		56.0		D		Open		Cloudy		N		F		A		Elk		WB		Paper

		4		12		1992		90		73.5		L		Wooded		Cloudy		Y		F				Elk		WB		Paper

		4		14		1992		90		61.0		D		Wooded		Clear		N		F		A		Elk		WB		Paper

		5		5		1992		90		54.9		D		Open		Clear		Y		F				Mule		EB		Paper

		5		11		1992		90		69.0		D		Open		Clear		N		F		A		Mule		EB		Paper

		5		16		1992		90		63.2		D		Open		Clear		N		M		A		Mule		WB		Paper

		5		19		1992		90		74.0		D		Open				Y		M				BT				Paper

		5		21		1992		90		61.5		D		Open		Clear		N		M		A		Mule		EB		Paper

		6		1		1992		90		52.5		D		Open		Cloudy		N		F		A		Elk				Paper

		6		8		1992		90		56.0		D		Open		Clear		N		F				Mule				Paper

		6		8		1992		90		56.0		D		Open		Clear		N		F				Mule				Paper

		6		8		1992		90		69.0		D		Wooded		Clear		N		F				Mule				Paper

		6		10		1992		90		56.0		D		Wooded		Cloudy		N		M		A		Mule				Paper

		6		11		1992		90		61.0		D		Wooded		Cloudy		N		F				Mule				Paper

		6		15		1992		90		63.0		D		Wooded		Cloudy		N		F		A		Mule				Paper

		6		16		1992		90		55.6		D		Wooded		Cloudy		N		M		A						Paper

		6		29		1992		90		62.9		D		Other		Clear		N		F		A		Mule				Paper

		7		6		1992		90		55.8		D		Open		Cloudy		N		F				Mule				Paper

		7		8		1992		90		55.8		D		Open		Clear		N		F				Mule				Paper

		7		20		1992		90		62.3				Wooded		Clear		N		F				Mule				Paper

		7		21		1992		90		54.0		L		Wooded		Cloudy		N		F				Mule				Paper

		7		22		1992		90		62.0		L		Wooded		Cloudy		N		F				Mule				Paper

		7		24		1992		90		53.5		L		Open		Clear		N		F				Elk				Paper

		8		9		1992		90		62.0		L		Wooded		Clear		N		F				Elk				Paper

		10		0		1992		90		68.0		L		Wooded		Clear		N		M		A		Mule		EB		Paper

		10		3		1992		90		67.5		L		Wooded		Cloudy		N		M		A		Elk		EB		Paper

		10		4		1992		90		62.0		D		Wooded		Clear		N		M		A		Mule		EB		Paper

		10		5		1992		90		63.7		D		Wooded		Clear		N		M				Mule		EB		Paper

		10		13		1992		90		63.0				Wooded		Cloudy				M		F		Mule		EB		Paper

		10		13		1992		90		63.0				Wooded		Cloudy				F		A		Mule		EB		Paper

		10		19		1992		90		61.0				Wooded		Cloudy		N		M		A		BT		EB		Paper

		11		26		1992		90		67.0		D		Wooded		Cloudy		N		F				Elk				Paper

		12		28		1992		90		61.5		D				Cloudy		N				F		Elk		EB		Paper

		2		8		1993		90		69.5		D		Open		Clear		N		F		A		Elk		WB		Paper

		2		16		1993		90		69.5		D		Open						F		A		Elk		EB		Paper

		4		28		1993		90		65.5		D		Wooded		Cloudy		N		F		A		Elk				Paper

		5		17		1993		90		61.0				Wooded		Clear		N						BT		EB		Paper

		5		31		1993		90		73.0				Wooded		Cloudy		Y						BT				Paper

		6		3		1993		90		51.5		L		Wooded		Cloudy		N		F		A		BT		WB		Paper

		6		3		1993		90		70.0		D		Wooded		Cloudy		N		M		A		DEER		NB                 BLANK		Paper

		6		8		1993		90		60.0				Wooded		Rain		N		M		A		BT		WB		Paper

		6		14		1993		90		61.0		L		Wooded		Rain				M						EB		Paper

		6		15		1993		90		69.0		L		Wooded		Clear				F		A				EB		Paper

		6		19		1993		90		52.0		D		Wooded		Clear				M		A		Elk		WB		Paper

		6		21		1993		90		55.0		D		Wooded		Cloudy		N		F						WB		Paper

		6		21		1993		90		69.0				Wooded		Cloudy		N		F		A		Elk		EB		Paper

		6		23		1993		90		70.0		D		Wooded		Cloudy		N		M		A		Mule		WB		Paper

		6		29		1993		90		61.5		L		Wooded						M		A		DEER		BLANK "P/U HIT DEER-E/B TORN RADIATOR,GRI		Paper

		7		6		1993		90		61.8		D		Wooded		Cloudy		N		M		A		Mule		EB		Paper

		7		7		1993		90		55.5		D		Wooded		Cloudy		N		F		A		BT				Paper

		7		10		1993		90		51.5				Wooded		Cloudy		N		F		A		Elk		WB		Paper

		7		12		1993		90		62.0		D		Wooded		Cloudy				M		A		BT		WB		Paper

		7		12		1993		90		65.5				Wooded						M		A		BT				Paper

		7		19		1993		90		71.5		L		Wooded						F		A		BT		WB		Paper

		8		16		1993		90		74.0		D		Wooded						F		A		Elk				Paper

		8		23		1993		90		62.0		L		Wooded		Cloudy				F		A		BT		EB		Paper

		8		30		1993		90		71.0				Wooded		Clear		Y		F		A						Paper

		9		1		1993		90		68.0		D		Wooded		Cloudy		N		F		A		Elk		EB		Paper

		9		20		1993		90		52.0				Wooded		Rain		N		F		A				WB		Paper

		9		28		1993		90		67.5		D		Wooded		Clear		N		F		A		Mule		EB		Paper

		9		29		1993		90		61.0		D		Wooded		Clear		N						Elk		EB		Paper

		9		29		1993		90		62.5		D		Wooded		Clear		N		F		A		Mule		WB		Paper

		10		11		1993		90		54.0				Open				N						Mule		EB		Paper

		10		14		1993		90		62.0				Wooded				N		F				Mule		WB		Paper

		10		19		1993		90		60.0		D		Wooded										Elk		WB		Paper

		10		20		1993		90		57.0		D		Wooded						F				Mule		WB		Paper

		10		25		1993		90		57.0				Wooded						M				Mule		WB		Paper

		11		2		1993		90		60.0		D				Cloudy								Elk				Paper

		12		6		1993		90		72.0		D		Open				Y		F		F		Elk				Paper

		12		23		1993		90		70.0		D		Open		Fog		N						Elk		WB		Paper

		1		11		1994		90		70.5		D		Wooded		Rain		N		F		A		Elk				Paper

		1		27		1994		90		69.0		D		Wooded		Cloudy		N		F		A		Elk				Paper

		4		3		1994		90		63.0		D		Wooded		Cloudy		N		F				Elk		YOUNG FEMALE		Paper

		4		18		1994		90		63.0		L								F				Elk		2 YEARLING COWS		Paper

		4		18		1994		90		63.0		L		Wooded		Cloudy		N		F				Elk				Paper

		4		18		1994		90		63.0														ELK				Paper

		4		25		1994		90		55.0		D		Wooded		Cloudy		N		F		A		Elk				Paper

		4		28		1994		90		56.5		D		Open		Clear		N		M		A		Elk		YOUNG BULL		Paper

		5		10		1994		90		61.0						Clear								Elk				Paper

		5		18		1994		90		55.0		D		Open		Cloudy		N		M				Mule		YEARLING BUCK IN VELVET		Paper

		5		19		1994		90		74.0		D		Wooded		Rain		Y		F				BT				Paper

		5		22		1994		90		53.3				Open						F				Mule				Paper

		6		1		1994		90		68.0		L		Open		Cloudy		N		F		A		Elk				Paper

		6		21		1994		90		75.0		D		Wooded				Y		F				BT				Paper

		6		22		1994		90		75.0		D		Open		Clear		Y		M		A		BT		BT		Paper

		6		24		1994		90		67.0				Wooded		Clear		N		F		A		Elk				Paper

		6		27		1994		90		54.3				Wooded		Clear		N		F		A		BT				Paper

		6		29		1994		90		53.0		L		Other		Clear		N		F								Paper

		7		7		1994		90		75.0		D		Open				Y		F		A		BT		BIG DOE		Paper

		7		15		1994		90		72.0						Clear		Y		F				BT				Paper

		7		28		1994		90		52.0				Open		Clear		Y						Mule				Paper

		7		30		1994		90		72.0				Wooded		Clear		Y				F		BT				Paper

		8		13		1994		90		52.0				Open		Clear		N						BT				Paper

		8		13		1994		90		55.0		L				Clear		N						BT				Paper

		9		6		1994		90		61.5				Open		Clear		N		F								Paper

		9		11		1994		90		53.0		L		Open				N				F						Paper

		9		12		1994		90		50.0		D		Wooded		Clear		N		F		A		BT				Paper

		9		23		1994		90		71.0		D		Open		Clear		Y		M		A		Elk				Paper

		10		2		1994		90		57.0		L								F		A		BT				Paper

		10		2		1994		90		57.0		L		Wooded		Cloudy		N		F		F		BT				Paper

		4		11		1995		90		70.0		D		Wooded		Cloudy		N		F		A		Elk				Paper

		5		4		1995		90		74.0		D		Wooded		Cloudy		Y		F		A		BT				Paper

		5		12		1995		90		61.0				Wooded						F				BT		KILLED FRIDAY 5-12-95		Paper

		5		17		1995		90		71.0		D		Open		Clear		Y		M				BT				Paper

		6		5		1995		90		57.0				Wooded						F				BT				Paper

		6		26		1995		90		68.5		D		Wooded		Clear				F		A		Mule				Paper

		6		30		1995		90		74.0				Wooded		Clear		N						Elk		COW		Paper

		7		1		1995		90		69.0				Wooded		Clear		N		M		A		Mule				Paper

		7		3		1995		90		57.0		D		Open		Cloudy		N		F		A		Mule				Paper

		7		7		1995		90		53.0				Wooded		Clear		N		F		A		Elk		COW		Paper

		7		7		1995		90		60.0				Wooded		Clear		N		F		F		Mule				Paper

		7		10		1995		90		63.0				Wooded		Cloudy		N		F				Mule				Paper

		7		18		1995		90		72.1				Open		Clear		N		F		A		Mule				Paper

		7		20		1995		90		50.0		D		Wooded		Clear		N		F		A		BT				Paper

		7		24		1995		90		70.0				Open		Cloudy								Mule				Paper

		7		31		1995		90		74.5				Wooded		Clear		Y		F		A		BT				Paper

		8		2		1995		90		50.5		D		Wooded		Clear		N				F		Elk		CALF		Paper

		9		12		1995		90		59.0				Wooded				N		F		F		Elk				Paper

		9		15		1995		90		72.0		D		Wooded		Clear		Y		M				BT				Paper

		10		9		1995		90		71.0				Open		Rain				M		A		Mule				Paper

		10		28		1995		90		59.5				Wooded						F		A		Elk				Paper

		10		30		1995		90		61.0										M				BT				Paper

		11		2		1995		90		56.0		D		Wooded		Clear		N		F		A		Elk				Paper

		11		3		1995		90		57.0				Open				N		M		A		Elk				Paper

		11		6		1995		90		68.0		D		Wooded		Clear				F		A		Elk				Paper

		11		6		1995		90		68.0		D		Wooded		Clear		N		F		A		Elk				Paper

		11		7		1995		90		72.0		D		Wooded		Cloudy		Y		F		A		BT				Paper

		4		5		1996		90		72.0		D		Open		Clear		N		F		A		Elk				Paper

		4		28		1996		90		72.0				Open		Cloudy		N		M		A		BT				Paper

		6		12		1996		90		73.0		D		Wooded		Clear		Y		F		A		Elk		COW		Paper

		6		13		1996		90		75.0		D		Wooded				Y		F								Paper

		6		17		1996		90		68.0		D		Wooded		Cloudy		N		F				Mule				Paper

		6		24		1996		90		56.5		D		Wooded		Cloudy		N		F		A		Mule				Paper

		6		24		1996		90		68.0		L		Wooded				N		F		A		Elk				Paper

		6		24		1996		90		68.2		D		Wooded		Cloudy		N				F		Elk		CALF ELK		Paper

		6		26		1996		90		61.0		L		Wooded		Cloudy		N		M		A		Mule				Paper

		6		27		1996		90		63.1		L		Wooded		Cloudy		N		F		A		Mule				Paper

		7		3		1996		90		74.0				Wooded		Clear		Y		F		A		BT				Paper

		7		8		1996		90		74.0		D		Wooded				Y		F		A		BT				Paper

		7		8		1996		90		75.0		DD		Wooded				Y		F		A		BT				Paper

		7		9		1996		90		73.0		D		Open		Clear		Y		F				Mule				Paper

		7		11		1996		90		69.0		L		Wooded		Clear		N		F				BT				Paper

		7		12		1996		90		60.1		L		Wooded		Clear		N		M		A		BT		EB		Paper

		7		15		1996		90		62.0		L		Wooded		Clear		N				A		BT		WB		Paper

		7		15		1996		90		64.0		L				Clear		N				A		BT		WB		Paper

		7		21		1996		90		63.0		L		Wooded		Clear		N		F		A		Mule		EB		Paper

		7		22		1996		90		55.0		L		Open		Clear		N		F		A		Mule		EB		Paper

		7		29		1996		90		62.0		L		Wooded				N		M		A		Mule		WB		Paper

		7		31		1996		90		73.0		L		Wooded		Clear		N		F		F		BT				Paper

		8		26		1996		90		61.0		L		Wooded				N		F				Mule		EB		Paper

		9		3		1996		90		53.0		D		Wooded				N		M		A		BT		WB SPIKE		Paper

		9		23		1996		90		61.0				Open				N		M		A		Mule		WB BIG BUCK DEER-NICE		Paper

		9		24		1996		90		57.0		D		Wooded		Clear		N						Mule		WB COULD NOT FIND HEAD		Paper

		9		24		1996		90		73.0		D		Wooded		Clear		Y		F				Mule				Paper

		9		30		1996		90		60.5				Wooded				N		F				Mule		WB		Paper

		9		30		1996		90		68.5								N		F				Mule		EB		Paper

		10		2		1996		90		62.0		L		Wooded				N		M				Mule				Paper

		10		2		1996		90		62.0		L		Wooded				N		M				Mule				Paper

		10		9		1996		90		55.0		D		Wooded		Clear		N		M		A		BT				Paper

		10		9		1996		90		55.0		D		Wooded		Clear		N		M		A		BT				Paper

		10		15		1996		90		55.2		D		Open						F		A		Mule				Paper

		10		15		1996		90		55.2		D		Open						F		A		Mule				Paper

		10		21		1996		90		71.0		D		Wooded		Cloudy		N		F		F		Mule				Paper

		10		21		1996		90		71.0		D		Wooded		Cloudy		N		F		F		Mule				Paper

		10		26		1996		90		67.0		L		Open		Cloudy		N		M		A		Elk				Paper

		10		26		1996		90		67.0		L		Open		Cloudy		N		M		A		Elk				Paper

		4		8		1997		90		72.0		D				Clear		N		F		A		Elk		WB		Paper

		4		13		1997		90		72.0		D				Rain		N		F		A		Elk		TAGGED & COLLAR WB		Paper

		4		26		1997		90		69.5		D		Wooded		Cloudy		Y		F				Elk		Yearling		Paper

		5		8		1997		90		71.0		D		Residential		Clear				F		A		Elk		COW		Paper

		5		8		1997		90		71.0		D		Residential		Clear						F		Elk		CALF		Paper

		5		12		1997		90		61.0		D		Wooded		Clear				F		A		Elk		COW		Paper

		5		14		1997		90		61.0		D		Wooded		Clear		N		F		A		Elk		COW		Paper

		5		15		1997		90		56.0		D		Open		Clear		N		F		A		Elk		COW		Paper

		5		15		1997		90		61.0		D		Open		Clear		N		F		A		Elk		COW		Paper

		5		22		1997		90		56.0		D		Wooded		Cloudy		N		F		A		Elk				Paper

		5		22		1997		90		56.0		D		Wooded		Cloudy		N		F		F		Elk		CALF		Paper

		5		27		1997		90		61.0		D		Open		Clear		N		F		A		Mule				Paper

		6		4		1997		90		70.2		D		Wooded		Cloudy				F				Mule				Paper

		6		9		1997		90		60.0		D		Wooded		Clear				F		F		BT				Paper

		6		27		1997		90		75.0		L		Wooded		Clear		Y		F		A		BT				Paper

		6		29		1997		90		61.0				Wooded				N		M				Mule		EB SPIKE		Paper

		7		3		1997		90		68.0		L		Wooded						M				Mule		EB SPIKE		Paper

		7		4		1997		90		68.0		L		Wooded		Cloudy				F				Mule		EB		Paper

		7		9		1997		90		70.0		L		Wooded		Cloudy		N		M		A		Mule		EB		Paper

		7		13		1997		90		59.0				Wooded						F		A		Mule		WB		Paper

		7		13		1997		90		67.0				Wooded						F		A		Mule		WB		Paper

		7		24		1997		90		68.0		D		Wooded		Clear				F		A		Mule		EB		Paper

		7		28		1997		90		59.0				Wooded		Clear		N		F		A		Mule		MEDIAN		Paper

		8		13		1997		90		53.0		D		Wooded		Clear		N		F		A		Mule		EB		Paper

		8		30		1997		90		69.9		D		Open						F		A		Elk		EB		Paper

		9		5		1997		90		56.0		D		Wooded		Clear		N		F		A		Mule				Paper

		9		15		1997		90		64.0		D		Wooded		Rain		N		M		A		Mule				Paper

		9		15		1997		90		64.0		D		Wooded		Rain		N		M		A		Mule				Paper

		9		30		1997		90		73.0		L		Open		Cloudy						F		Elk				Paper

		11		11		1997		90		63.5		D		Wooded		Clear				F		A		Elk				Paper

		1		8		1998		90		70.0		D		Wooded		Snow		Y		F		A		Elk				Paper

		3		26		1998		90		70.0		D		Wooded		Cloudy		N		F		A		Elk				Paper

		5		22		1998		90		61.5		D		Wooded		Cloudy		N				A		DEER		Deer		Paper

		5		29		1998		90		57.0		D		Wooded		Cloudy		N		M		A		Mule				Paper

		6		1		1998		90		63.0		D		Wooded		Cloudy		N		F		A		Mule		PREGNANT		Paper

		6		9		1998		90		62.0		D		Wooded						M		A		Mule		2 X 3 PT		Paper

		6		11		1998		90		56.0		D		Wooded				N		M				Mule				Paper

		6		13		1998		90		58.0		D		Wooded				N		M				Mule		2 PT		Paper

		6		16		1998		90		72.0		L		Wooded		Clear		Y				F		Mule				Paper

		6		16		1998		90		72.0		L		Wooded		Clear		Y		F		A		Mule				Paper

		6		19		1998		90		61.0		D		Wooded				N		M				Mule				Paper

		6		22		1998		90		73.0		D								F		A		Mule				Paper

		6		24		1998		90		67.5		L		Open						M		A		Elk				Paper

		6		24		1998		90		54.0				Open						F				Mule				Paper

		6		26		1998		90		72.0		D		Wooded						F		A		Mule				Paper

		6		26		1998		90		74.0		D		Wooded						F		A		Mule				Paper

		7		10		1998		90		61.0				Open		Clear		N		F				Mule				Paper

		7		10		1998		90		73.0		L		Wooded		Clear		Y		F		A		Mule				Paper

		7		10		1998		90		74.0		L		Wooded		Clear		Y		F				Mule				Paper

		7		14		1998		90		71.0		L		Wooded		Clear		N		F				DEER		Deer		Paper

		7		28		1998		90		67.5		D		Wooded		Clear				M		A		Elk		EB		Paper

		7		31		1998		90		69.5				WOODED						F		A		ELK				Paper

		7		31		1998		90		69.5				WOODED								F		ELK				Paper

		11		5		1998		90		51.0		L		WOODED		RAIN		N		F				BT				Paper

		5		24		1999		90		66.0		D		OPEN		CLEAR		N		F		A		ELK				Paper

		6		4		1999		90		65.0		D		OPEN		CLEAR		N		F				MULE				Paper

		6		4		1999		90		63.0		D		OPEN		CLEAR		N		F				MULE				Paper

		6		4		1999		90		57.0		D		OPEN		CLEAR		N		F		A		ELK				Paper

		6		8		1999		90		63.0		D		OPEN		RAIN		N		F				DEER		BLANK RECORD ASSUMED DEER		Paper

		6		9		1999		90		71.0		D		OPEN		CLOUD		N		M				DEER		BLANK RECORD ASSUMED DEER		Paper

		6		9		1999		90		61.0		D		OPEN		CLOUD		N		F		A		ELK				Paper

		6		14		1999		90		62.5		D		OPEN		CLEAR		N		M		A		DEER		BLANK RECORD ASSUMED DEER		Paper

		6		14		1999		90		61.5		D		OPEN		CLEAR		N		F		A		ELK				Paper

		6		15		1999		90		75.0				WOODED		FOG								MULE				Paper

		6		18		1999		90		73.0														MULE				Paper

		6		28		1999		90		69.0				WOODED		CLOUD				F		F		ELK				Paper

		6		30		1999		90		55.0				OPEN						F				ELK				Paper

		6		30		1999		90		55.0		D		OPEN		CLOUD				F		A		BT				Paper

		7		1		1999		90		71.5				WOODED		CLOUD		Y		F		A		MULE				Paper

		7		1		1999		90		74.0				WOODED		CLOUD		Y				F		ELK				Paper

		7		1		1999		90		60.0		D		WOODED		RAIN						A		BT				Paper

		7		6		1999		90		54.0				WOODED		CLOUD		N						MULE				Paper

		7		8		1999		90		72.0				WOODED		CLEAR		Y				F		DEER		BLANK RECORD ASSUMED DEER		Paper

		7		10		1999		90		57.0				WOODED		CLEAR		N		M				BT				Paper

		7		10		1999		90		63.0				WOODED		CLEAR		N		M				BT				Paper

		7		12		1999		90		55.0				WOODED		CLEAR		N		F				BT				Paper

		7		19		1999		90		62.0				WOODED		CLEAR		N				F		BT				Paper

		7		19		1999		90		68.5						CLEAR		N		F				BT				Paper

		7		22		1999		90		67.0		D		WOODED		CLEAR		N		M				BT				Paper

		8		27		1999		90		72.0				OPEN		CLEAR				F		A		DEER		BLANK RECORD ASSUMED DEER		Paper

		11		19		1999		90		74.0		D												DEER		BLANK RECORD ASSUMED DEER		Paper

		0		0		2000		90		68.5				WOODED		CLOUD		N		F				ELK				Paper

		2		23		2000		90		74.0		L		OTHER		CLEAR		Y		F				MULE				Paper

		5		11		2000		90		74.0				WOODED		CLEAR				M				MULE				Paper

		5		13		2000		90		55.0		L		OPEN		CLOUD		N		F				ELK				Paper

		5		13		2000		90		56.5		L		OPEN		CLOUD		N		F				ELK				Paper

		5		15		2000		90		62.0				Wooded						F				BT				Paper

		5		17		2000		90		61.0		D		Wooded		Cloudy		Y				F		Elk				Paper

		5		22		2000		90		61.0				Wooded		Clear				F		A		Mule				Paper

		5		30		2000		90		61.5				Wooded		Clear		Y		F		A		Mule				Paper

		6		1		2000		90		72.0				OPEN						M				MULE				Paper

		6		1		2000		90		74.0				WOODED						M				MULE				Paper

		6		2		2000		90		63.5		L		WOODED				N		M		A		MULE		3 PT		Paper

		6		10		2000		90		74.0				WOODED		CLOUD		Y		M				MULE				Paper

		6		14		2000		90		61.1		D		WOODED		CLOUD		N		M				MULE				Paper

		6		15		2000		90		69.0		L		WOODED		CLOUD		N		F				MULE				Paper

		6		16		2000		90		57.0				OPEN		CLEAR				M				MULE				Paper

		6		18		2000		90		71.0				WOODED		CLEAR		N		F				MULE				Paper

		6		19		2000		90		69.0		D		WOODED		CLOUD		N		F		A		MULE				Paper

		6		20		2000		90		57.0		D		OPEN				N		F		A		MULE				Paper

		6		24		2000		90		57.0		D		WOODED		CLEAR		N		F		A		MULE				Paper

		6		24		2000		90		58.0		L		WOODED		CLEAR		N		F		A		MULE				Paper

		6		24		2000		90		68.0		D		WOODED		CLEAR		N		F		A		MULE				Paper

		6		24		2000		90		69.0		D		WOODED		CLEAR		N		F		A		MULE				Paper

		6		25		2000		90		60.0		L		OPEN		CLEAR		N		M		A		MULE		2 POINT		Paper

		6		27		2000		90		53.0		D		OPEN		CLEAR		N		F		A		MULE		PREGNANT		Paper

		7		3		2000		90		67.8		D		OPEN		CLOUD		N		F		A		MULE				Paper

		7		10		2000		90		69.0		D		WOODED		CLEAR		N		F				ELK				Paper

		7		17		2000		90		75.0				OPEN		CLEAR		Y				F		ELK				Paper

		8		13		2000		90		71.5		D		OPEN		CLEAR		N		M		A		MULE				Paper

		8		16		2000		90		69.5		L		WOODED		CLEAR				M		A		MULE				Paper

		8		21		2000		90		57.0		L		WOODED		CLEAR		N		F				BT				Paper

		8		22		2000		90		71.2		D		OPEN				N		M		A		ELK		SPIKE		Paper

		9		14		2000		90		75.0		L		OPEN								F		MULE				Paper

		9		20		2000		90		67.0		L		WOODED		CLOUD		N		F				ELK		YEARLING FEMALE		Paper

		9		27		2000		90		72.0		L		OPEN		CLEAR		N		F		A		ELK				Paper

		9		31		2000		90		63.0		D		WOODED		CLOUD		N		F		A		MULE				Paper

		10		4		2000		90		69.0		D		WOODED		CLEAR		N		F				DEER		BLANK RECORD ASSUMED DEER		Paper

		10		11		2000		90		68.5		L		WOODED		CLOUD		N		M		A		ELK				Paper

		10		16		2000		90		66.0		L		WOODED		RAIN		N		F		F		MULE		YEARLING		Paper

		2		17		2001		90		56.5		D		WOODED		CLOUD								ELK		PREGNANT		Paper

		5		7		2001		90		66.0		D		WOODED				N		F				ELK		YEARLING		Paper

		6		6		2001		90		68.5		D		WOODED		CLOUD		N		F				ELK				Paper

		6		11		2001		90		63.0				WOODED		RAIN		N		M		A		MULE				Paper

		6		11		2001		90		61.0				WOODED		RAIN		N		M		A		ELK				Paper

		6		11		2001		90		71.0				WOODED		RAIN		N		M		A		MULE				Paper

		6		12		2001		90		61.0		L		WOODED		CLOUD		N		F		A		MULE				Paper

		6		13		2001		90		74.0		D		WOODED		Y								MULE				Paper

		6		13		2001		90		75.0		D		WOODED				Y						MULE				Paper

		6		19		2001		90		66.5		D		WOODED		CLEAR		N		F		A		BT				Paper

		6		19		2001		90		69.0		D		WOODED		CLEAR		N		F				ELK				Paper

		7		3		2001		90		73.0		L		WOODED						M		A		MULE		3 POINT		Paper

		7		6		2001		90		71.0		L		WOODED								F		DEER				Paper

		7		6		2001		90		70.0		L		WOODED								F		DEER				Paper

		7		8		2001		90		75.0		L		WOODED						M				MULE		2 POINT		Paper

		7		9		2001		90		56.5		L		WOODED		CLEAR		N		M				MULE		4 POINT		Paper

		7		9		2001		90		54.0		D		WOODED		CLEAR		N		M				BT		SPIKE		Paper

		7		12		2001		90		55.5		D		OPEN				N		F				DEER				Paper

		7		13		2001		90		73.0		L		WOODED						F		A		MULE				Paper

		7		14		2001		90		74.0				WOODED								F		MULE				Paper

		7		18		2001		90		57.2		D		WOODED				N		F		A		MULE				Paper

		7		22		2001		90		71.0		D		WOODED		CLOUD		N						ELK				Paper

		7		23		2001		90		60.5		D		WOODED		CLOUD		N		F				MULE				Paper

		7		26		2001		90		72.0		D		WOODED						F		A		MULE				Paper

		7		26		2001		90		72.0		D		WOODED								F		MULE				Paper

		7		31		2001		90		71.0		L		WOODED		CLOUD				F				MULE				Paper

		8		16		2001		90		69.4		D		WOODED		CLEAR		N		F				BT				Paper

		9		19		2001		90		62.2		L		OPEN		CLOUD		N		F		F		MULE				Paper

		11		5		2001		90		65.0		D		OPEN		CLOUD		Y		M		A		MULE				Paper

		11		14		2001		90		75.0		D		WOODED		CLOUD		Y		F		A		MULE				Paper

		11		20		2001		90		68.5		L		WOODED		CLOUD		N		M				MULE				Paper

		12		4		2001		90		74.0		D		WOODED						M		A		MULE				Paper

		6		19		2002		90		72.5				OPEN				Y		N		M		MULE				Paper

		6		19		2002		90		74.0		L		OPEN		CLEAR		Y		F				MULE				Paper

		6		20		2002		90		73.0		L		OPEN		CLEAR		Y		F				MULE				Paper

		6		24		2002		90		72.5		D		OPEN		CLEAR		N		F		A		MULE				Paper

		6		25		2002		90		74.0		D		WOODED		CLEAR		Y				F		ELK				Paper

		6		25		2002		90		75.0		D		WOODED		CLEAR		Y		F		A		MULE				Paper

		6		25		2002		90		75.0		D		WOODED		CLEAR		Y				F		MULE				Paper

		6		26		2002		90		72.0		D		OPEN		CLEAR		N		F		A		MULE				Paper

		7		6		2002		90		73.5		L		OPEN		CLEAR		Y		F				MULE				Paper

		7		8		2002		90		73.5		L		WOODED		CLOUDY		Y		M		A		MULE				Paper

		9		13		2002		90		69.0		L		WOODED		CLEAR		Y		F		A		MULE				Paper

		9		20		2002		90		71.0		D		WOODED		CLEAR		Y						MULE				Paper

		10		8		2002		90		73.0		D		WOODED				Y		M				ELK				Paper

		11		12		2002		90		75.0		L		WOODED						M				MULE				Paper

		5		22		2003		90		75.0		L		WOODED		CLOUD		Y		F				MULE				Paper

		5		26		2003		90		72.0		D		WOODED				Y		F		A		MULE				Paper

		6		13		2003		90		70.5		L		WOODED				Y		M		A		MULE				Paper

		7		10		2003		90		74.0				WOODED				Y		F				MULE				Paper

		8		18		2003		90		72.0		L		OPEN		CLEAR				F				MULE				Paper

		9		13		2003		90		72.5		D		OPEN		CLEAR		Y						ELK		HORNS CUT OFF		Paper

		9		16		2003		90		72.5		D		OPEN		CLOUD		Y						ELK				Paper

		9		17		2003		90		73.2		D		OPEN		CLOUD		Y						ELK		HORNS CUT OFF		Paper

		10		21		2003		90		74.0		L		OPEN		CLEAR		Y						DEER				Paper

		12		1		2003		90		71.0		L		OPEN		Y		CLOUD		F		A		ELK				Paper

		4		12		2004		90		72.0		D		OPEN								A		ELK				Paper

		5		7		2004		90		74.0		D		OPEN		Y								MULE		PIECES		Paper

		5		20		2004		90		60.0		L		WOODED		N		CLOUD		F		A		MULE				Paper

		5		20		2004		90		60.8		L		WOODED		N		CLOUD		F				MULE				Paper

		6		10		2004		90		70.0		L		WOODED		Y		CLOUD		M		A		MULE				Paper

		6		17		2004		90		73.4		D		WOODED		Y		CLEAR		F				MULE				Paper

		6		21		2004		90		63.5		L		WOODED		N		CLEAR		F				BT				Paper

		6		22		2004		90		50.0		D		WOODED				CLEAR		F				BT				Paper

		6		23		2004		90		58.0		L		WOODED		N		CLOUD		F		A		MULE				Paper

		7		6		2004		90		57.0		D		WOODED		N		CLOUD		F		A		MULE				Paper

		7		7		2004		90		70.0		D		WOODED		N		CLOUD		F		A		MULE				Paper

		7		13		2004		90		55.0		D		WOODED		N		CLEAR		M		A		MULE				Paper

		7		22		2004		90		75.0		L		OPEN		Y		CLEAR		M				DEER				Paper

		7		27		2004		90		70.0		L		WOODED		Y		CLEAR		F				MULE				Paper

		7		28		2004		90		67.0		D		WOODED		N		CLEAR		M				MULE		4X4		Paper

		8		5		2004		90		74.0				OPEN		Y		CLOUD		F		A		MULE				Paper

		9		22		2004		90		55.0		L		OPEN		CLOUD		N		F				BT				Paper

		9		27		2004		90		54.0		L		WOODED		CLEAR				F				MULE				Paper

		10		10		2004		90		71.0		D		WOODED		N						F		MULE				Paper

		10		25		2004		90		69.0		L		WOODED		CLOUD		N						ELK		COW		Paper

		10		25		2004		90		69.0		L		WOODED		CLOUD		N						ELK		CALF		Paper

		10		25		2004		90		54.0		D		WOODED		CLOUD		N		M				MULE		SPIKE		Paper

		10		26		2004		90		53.0		D		WOODED				CLEAR						MULE				Paper

		10		28		2004		90		74.0														MULE				Paper

		2		11		2005		90		73.0		L		OPEN						F				ELK				Paper

		2		11		2005		90		70.0		D		WOODED		CLEAR						A		ELK				Paper

		2		21		2005		90		72.0		D		OPEN						F				ELK				Paper

		4		22		2005		90		68.5		D		WOODED		CLEAR				F		A		ELK		COW		Paper

		5		12		2005		90		60.5		L		WOODED		CLEAR		N		M		A		MULE				Paper

		5		14		2005		90		60.0		D		WOODED		CLOUD				F				MULE				Paper

		5		15		2005		90		68.5		D		WOODED		CLOUD				M				ELK		BULL		Paper

		5		28		2005		90		63.0		D		OPEN		CLEAR		N		F		A		MULE				Paper

		5		28		2005		90		69.0		D		WOODED		CLEAR		N		F		A		MULE				Paper

		6		6		2005		90		52.0				WOODED				N		M		A		DEER				Paper

		6		15		2005		90		66.0				WOODED		CLEAR		N		F				MULE				Paper

		6		18		2005		90		59.0		L		WOODED		CLEAR		N		M				ELK				Paper

		6		20		2005		90		66.0				WOODED		CLEAR		N		F				MULE				Paper

		6		21		2005		90		70.0		L		OPEN		CLEAR		N		F				MULE				Paper

		6		23		2005		90		67.5		D		WOODED		CLEAR		N		M		A		MULE				Paper

		6		26		2005		90		61.3		D		WOODED		CLEAR		N		F				MULE				Paper

		7		4		2005		90		67.5				WOODED				N				A		MULE				Paper

		7		5		2005		90		69.2		L		WOODED		CLEAR		N		F				MULE				Paper

		7		13		2005		90		62.0		L		WOODED		CLOUD		N		M				DEER				Paper

		7		18		2005		90		58.4				WOODED		CLEAR		N		M				ELK				Paper

		7		21		2005		90		63.0		L		WOODED		CLEAR		N						ELK		CALF		Paper

		7		25		2005		90		62.0				WOODED		CLEAR		N		F				MULE				Paper

		8		1		2005		90		56.0				WOODED		CLEAR		N		F				MULE				Paper

		8		10		2005		90		63.0		D		WOODED		CLEAR		N		F				MULE				Paper

		8		22		2005		90		52.0				WOODED		CLEAR		N		M				BT				Paper

		8		22		2005		90		68.5				WOODED		CLEAR		N		M				BT				Paper

		8		25		2005		90		56.0				WOODED		CLEAR		N		F				MULE				Paper

		9		19		2005		90		73.0		L		OPEN		CLEAR		Y		F				MULE				Paper

		11		5		2005		90		74.2		D		OPEN		RAIN				M				MULE				Paper

		11		20		2005		90		74.0		D		WOODED		CLOUD		Y		M				MULE		1X2		Paper

		5		12		2006		90		60.6		L		OPEN		CLOUD				F		A		ELK				Paper

		5		12		2006		90		60.0		L		WOODED		CLEAR				F		A		ELK				Paper

		5		14		2006		90		54.5		L		OPEN		CLEAR		N		F		F		ELK				Paper

		6		7		2006		90		63.0		D		WOODED		CLOUD				M				BT				Paper

		6		10		2006		90		51.5		L		WOODED				N		F				MULE				Paper

		6		21		2006		90		54.0		L		WOODED		CLEAR						F		MULE				Paper

		7		3		2006		90		56.0		L		WOODED		CLEAR		N		M		A		BT				Paper

		7		13		2006		90		67.0		L		WOODED		CLEAR		N		F				MULE				Paper

		7		19		2006		90		68.5		L		WOODED		CLEAR		N		F		A		MULE				Paper

		7		19		2006		90		68.5		L		WOODED		CLEAR		N				F		ELK				Paper

		10		3		2006		90		73.5		L		OPEN		CLEAR								MULE				Paper

		10		18		2006		90		73.0		D		OPEN				Y						ELK				Paper

		7		5		2007		90		38.58										Female				DEER				PDA

		5		13		2007		90		40.14										Female				DEER				PDA

		7		2		2007		90		43.22										Female				MULE		NA		PDA

		7		9		2007		90		47.90										Male				MULE		black tail		PDA

		7		9		2007		90		47.98										Male				MULE		black tail		PDA

		7		9		2007		90		47.98										Male				MULE		black tail		PDA

		7		9		2007		90		47.98										Male				MULE		black tail		PDA

		5		23		2007		90		49.47										Male				MULE		blacktail		PDA

		7		2		2007		90		51.76										Female				DEER		NA		PDA

		6		27		2007		90		54.27										Female				ELK				PDA

		5		23		2007		90		54.53										Female				ELK		was pregnant with cal		PDA

		5		23		2007		90		54.53										Female				ELK		was pregnant with cal		PDA

		6		19		2007		90		55.14										Female				MULE				PDA

		5		26		2007		90		56.78										Female				MULE				PDA

		6		20		2007		90		56.91										Female				DEER				PDA

		5		28		2007		90		60.91										Female				MULE		NA		PDA

		5		7		2007		90		61.52										Female				ELK				PDA

		5		7		2007		90		61.52										Female				ELK				PDA

		5		23		2007		90		61.78										Unknown				MULE		was pregnant with cal		PDA

		5		23		2007		90		61.78										Unknown				MULE		was pregnant with cal		PDA

		5		9		2007		90		62.63										Female				ELK		cow with calf in side		PDA

		7		2		2007		90		63.47										Male				DEER				PDA

		5		23		2007		90		63.63										Male				MULE		was pregnant with cal		PDA

		5		23		2007		90		63.63										Male				MULE		was pregnant with cal		PDA

		5		30		2007		90		64.16										Male				MULE		was pregnant with cal		PDA

		3		1		2007		90		70.67										Female				MULE				PDA

		5		30		2007		90		71.03										Male				MULE		was pregnant with cal		PDA

		5		12		2007		90		71.15										Female				MULE				PDA






Wildlife Monitoring Plan

e Focused on multiple species groups and
community types

* Includes both pre- and post-construction
components

» Uses partnerships to leverage research
expertise and dollars
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Pre-Construction Monitoring

* Monitoring of existing structures

Keechelus (L]
Lake

Kachess
Lake

®  Structures for preliminary monitoring

i

End Project MP 70.3

MONTAHA College of

STATE UNIVERSITY | ENGINEERING Western Transportation Institute



Pre-Construction Monitoring

* Monitoring of existing structures
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BONNIE CREEK
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Pre-Construction Monitoring

« Monitoring of existing structures

* Recording of roadkill
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Pre-Construction Monitoring

Monitoring of existing structures

Recording of roadkill

Snow tracking
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Pre-Construction Monitoring

« Monitoring of existing structures
* Recording of roadkill
e Snow tracking

e Species detection
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Cascades Carnivore Connectivity Project
Methods: Scat Detection Dogs
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Pre-Construction Monitoring
Species Detection and Sampling 2008 Results

« Bear hair samples from 36 hair
collection corrals
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Cascades Carnivore Connectivity Project
Methods: Cameras
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Pre-Construction Monitoring
Small Mammal Surveys

Snoqualmie Pass East Wildlife Monitoring e
Small Mammal Trapping Grids Fall 2008 -
g * JBegin Project WP 55.1 - AP
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Pre-Construction Monitoring
Flying Squirrel Study and Monitoring

e Telemetry

e Genetics
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Pre-Construction Monitoring

Partnerships and Project Coordination

» Collaboration with Central Washington University for baseline
monitoring of fish, pikas, and amphibians
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Thank you!
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