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Solutions?
Traffic volume/speed

Low

High

A pain… Left open…



Many low volume access points!

Low cost:
A few hundred
A few thousand
Ten thousand
Not $100k+

Not a pain:
Drive-over 
Drive-thru



Electrified Barrier 
BS Fabrication, Fall 2021



Electrified Barrier 
Crosstek, Spring 2022
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“Power Off” button



Jump-outs
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Historic use US Hwy 93
• 32% use by mule deer
• 7% use by white-tailed deer 

(Huijser et al. 2016) 

Height
Area # ft cm

Evaro 14 6' 8.5" 204
Evaro 17 6' 0" 183
Evaro 19 6' 8" 203
Evaro 20 6' 0" 183
Evaro 21 6' 1.5" 187
Evaro 23 5' 6" 168
Ravalli Hill 26 5' 11" 180
Ravalli Hill 27 6' 0" 183
Ravalli Hill 28 5' 9" 175
Ravalli Hill 29 5' 11" 180



Lower jump-outs

• Face 5 ft
• Bar 18 inches above surface

• 10 jump-outs
• 4 in area with mule deer
• 6 in area with white-tailed deer
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Prototype bar

4 inches











Final bar design

12 inches



























Experiment

Height 18”
Setback 12”

Height 18”
Setback 4”

Height 18”
Setback 15”

Height 15”
Setback 12”

N=1

N=9

N=5 N=5



Overall



80.4% 
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																																																																																Jump down		Jump up

		Bear black		All are in fenced ROW, all jump down		14				1		2		8		3														1		2		8		3				Bear black		All are in fenced ROW, all jump down		3		2		8		1												Black bear		Height 18", setback 4"		3		1		3		1				Black bear		Height 18", setback 4"		100		100

		Bear black		All are in fenced ROW, none jump down		7				4				3																4		0		3		0				Bear black		All are in fenced ROW, none jump down		0		0		3		4														Height 18", setback 12"		2		1		2		6						Height 18", setback 12"		100		17

		Bear black		All are on safe side fence, all jump up		2						1				1														0		1		0		1				Bear black		All are on safe side fence, all jump up		1		1		0		0														Height 18", setback 15"		8		0		11		7						Height 18", setback 15"		73		0

		Bear black		All are on safe side fence, none jump up		14				2		5		7																2		5		7		0				Bear black		All are on safe side fence, none jump up		0		5		7		2														Height 15", setback 12"		1		0		5		2						Height 15", setback 12"		20		0

		Bird specify in comments				40				40																				40		0		0		0				Bird specify in comments				0		0		0		40

		Bird specify in comments		All are in fenced ROW, all jump down		1								1																0		0		1		0				Bird specify in comments		All are in fenced ROW, all jump down		0		0		1		0

		Bird unknown				14				14																				14		0		0		0				Bird unknown				0		0		0		14

		Bobcat				1								1																0		0		1		0				Bobcat				0		0		1		0

		Bobcat		All are in fenced ROW, all jump down		9				1		1		7										1						1		1		8		0				Bobcat		All are in fenced ROW, all jump down		0		1		8		1

		Bobcat		All are in fenced ROW, none jump down		5								5										1						0		0		6		0				Bobcat		All are in fenced ROW, none jump down		0		0		6		0

		Bobcat		All are in fenced ROW, some jump down, some stay at top		2								2																0		0		2		0				Bobcat		All are in fenced ROW, some jump down, some stay at top		0		0		2		0

		Bobcat		All are on safe side fence, all jump up		5								3		2														0		0		3		2				Bobcat		All are on safe side fence, all jump up		2		0		3		0

		Cat domesticated		All are in fenced ROW, all jump down		6				2		2		2																2		2		2		0				Cat domesticated		All are in fenced ROW, all jump down		0		2		2		2

		Cat domesticated		All are in fenced ROW, none jump down		47				8		30		9																8		30		9		0				Cat domesticated		All are in fenced ROW, none jump down		0		30		9		8

		Cat domesticated		All are on safe side fence, all jump up		1								1																0		0		1		0				Cat domesticated		All are on safe side fence, all jump up		0		0		1		0

		Cat domesticated		All are on safe side fence, none jump up		1								1																0		0		1		0				Cat domesticated		All are on safe side fence, none jump up		0		0		1		0

		Cattle domesticated				6				6																				6		0		0		0				Cattle domesticated				0		0		0		6

		Cattle domesticated		All are in fenced ROW, none jump down		13				13																				13		0		0		0				Cattle domesticated		All are in fenced ROW, none jump down		0		0		0		13

		Cattle domesticated		All are on safe side fence, none jump up		193				32		140		10		11														32		140		10		11				Cattle domesticated		All are on safe side fence, none jump up		11		140		10		32

		Chipmunk unknown		All are in fenced ROW, none jump down		6				5		1																		5		1		0		0				Chipmunk unknown		All are in fenced ROW, none jump down		0		1		0		5

		Chipmunk unknown		All are on safe side fence, all jump up		1						1																		0		1		0		0				Chipmunk unknown		All are on safe side fence, all jump up		0		1		0		0

		Cottontail mountain		All are in fenced ROW, none jump down		2						2																		0		2		0		0				Cottontail mountain		All are in fenced ROW, none jump down		0		2		0		0

		Coyote		All are in fenced ROW, all jump down		4				1		3																		1		3		0		0				Coyote		All are in fenced ROW, all jump down		0		3		0		1

		Coyote		All are in fenced ROW, none jump down		15				3		4		8																3		4		8		0				Coyote		All are in fenced ROW, none jump down		0		4		8		3

		Coyote		All are on safe side fence, none jump up		4				2				2																2		0		2		0				Coyote		All are on safe side fence, none jump up		0		0		2		2																Jump down (N)		Jump up (N)		Top (N)		Bottom (N)								Jump down		Jump up

		Deer mule		All are in fenced ROW, all jump down		44				1		3		37		3								8						1		3		45		3				Deer mule		All are in fenced ROW, all jump down		3		3		45		1												Mule deer		Height 18", setback 4"		3		0		17		10				Mule deer		Height 18", setback 4"		18		0

		Deer mule		All are in fenced ROW, none jump down		22						5		3		14								8						0		5		11		14				Deer mule		All are in fenced ROW, none jump down		14		5		11		0														Height 18", setback 12"		3		0		8		23						Height 18", setback 12"		38		0

		Deer mule		All are in fenced ROW, some jump down, some stay at top		15								15																0		0		15		0				Deer mule		All are in fenced ROW, some jump down, some stay at top		0		0		15		0														Height 18", setback 15"		45		5		56		34						Height 18", setback 15"		80		15

		Deer mule		All are on safe side fence, all jump up		5								5																0		0		5		0				Deer mule		All are on safe side fence, all jump up		0		0		5		0														Height 15", setback 12"		1		0		1		5						Height 15", setback 12"		100		0

		Deer mule		All are on safe side fence, none jump up		67				5		23		29		10														5		23		29		10				Deer mule		All are on safe side fence, none jump up		10		23		29		5

		Deer unknown species		All are in fenced ROW, none jump down		2				1		1																		1		1		0		0				Deer unknown species		All are in fenced ROW, none jump down		0		1		0		1

		Deer unknown species		All are on safe side fence, none jump up		3						3																		0		3		0		0				Deer unknown species		All are on safe side fence, none jump up		0		3		0		0																Jump down (N)		Jump up (N)		Top (N)		Bottom (N)								Jump down		Jump up

		Deer white-tailed				2				2																				2		0		0		0				Deer white-tailed		All are on safe side fence, none jump up		0		0		0		2												White-tailed deer		Height 18", setback 4"		0		0		1		0				White-tailed deer		Height 18", setback 4"		0		N/A

		Deer white-tailed		All are in fenced ROW, all jump down		4				2		1		1																2		1		1		0				Deer white-tailed		All are in fenced ROW, all jump down		0		1		1		2														Height 18", setback 12"		1		0		36		140						Height 18", setback 12"		3		0

		Deer white-tailed		All are in fenced ROW, none jump down		69				24		35		9		1														24		35		9		1				Deer white-tailed		All are in fenced ROW, none jump down		1		35		9		24														Height 18", setback 15"		1		0		10		26						Height 18", setback 15"		10		0

		Deer white-tailed		All are on safe side fence, none jump up		266				100		140		26																100		140		26		0				Deer white-tailed		All are on safe side fence, none jump up		0		140		26		100														Height 15", setback 12"		2		0		26		102						Height 15", setback 12"		8		0

		Dog domesticated		All are on safe side fence, none jump up		4						4																		0		4		0		0				Dog domesticated		All are on safe side fence, none jump up		0		4		0		0

		Elk		All are in fenced ROW, all jump down		1						1																		0		1		0		0				Elk		All are in fenced ROW, all jump down		0		1		0		0

		Elk		All are on safe side fence, none jump up		6				2		4																		2		4		0		0				Elk		All are on safe side fence, none jump up		0		4		0		2

		Hare unknown		All are in fenced ROW, none jump down		1				1																				1		0		0		0				Hare unknown		All are in fenced ROW, none jump down		0		0		0		1

		Human on foot		All are in fenced ROW, none jump down		10				10																				10		0		0		0				Human on foot		All are in fenced ROW, none jump down		0		0		0		10

		Human on foot		All are on safe side fence, all jump up		1								1																0		0		1		0				Human on foot		All are on safe side fence, all jump up		0		0		1		0

		Human on foot		All are on safe side fence, none jump up		9				9																				9		0		0		0				Human on foot		All are on safe side fence, none jump up		0		0		0		9

		Human researcher				73				73																				73		0		0		0				Human researcher				0		0		0		73

		Human researcher		All are in fenced ROW, none jump down		4				4																				4		0		0		0				Human researcher		All are in fenced ROW, none jump down		0		0		0		4

		Human with bicycle		All are in fenced ROW, none jump down		1				1																				1		0		0		0				Human with bicycle		All are in fenced ROW, none jump down		0		0		0		1

		Moose		All are on safe side fence, none jump up		1						1																		0		1		0		0				Moose		All are on safe side fence, none jump up		0		1		0		0

		Mountain lion		All are in fenced ROW, all jump down		3								2		1														0		0		2		1				Mountain lion		All are in fenced ROW, all jump down		1		0		2		0

		Mountain lion		All are on safe side fence, all jump up		3								3																0		0		3		0				Mountain lion		All are on safe side fence, all jump up		0		0		3		0

		Raccoon		All are in fenced ROW, none jump down		1								1																0		0		1		0				Raccoon		All are in fenced ROW, none jump down		0		0		1		0

		Red fox		All are in fenced ROW, all jump down		1				1																				1		0		0		0				Red fox		All are in fenced ROW, all jump down		0		0		0		1

		Red fox		All are in fenced ROW, none jump down		1				1																				1		0		0		0				Red fox		All are in fenced ROW, none jump down		0		0		0		1

		Skunk western striped		All are in fenced ROW, none jump down		15				2		5		8																2		5		8		0				Skunk western striped		All are in fenced ROW, none jump down		0		5		8		2

		Skunk western striped		All are on safe side fence, none jump up		1								1																0		0		1		0				Skunk western striped		All are on safe side fence, none jump up		0		0		1		0

		Snowshoe hare		All are in fenced ROW, none jump down		6				4		1		1																4		1		1		0				Snowshoe hare		All are in fenced ROW, none jump down		0		1		1		4

		Squirrel red		All are in fenced ROW, all jump down		2				2																				2		0		0		0				Squirrel red		All are in fenced ROW, all jump down		0		0		0		2

		Squirrel red		All are in fenced ROW, none jump down		17				12		3		2																12		3		2		0				Squirrel red		All are in fenced ROW, none jump down		0		3		2		12

		Squirrel red		All are on safe side fence, all jump up		1				1																				1		0		0		0				Squirrel red		All are on safe side fence, all jump up		0		0		0		1

		Unknown				1				1																				1		0		0		0				Unknown				0		0		0		1

		Unknown		All are in fenced ROW, all jump down		1				1																				1		0		0		0				Unknown		All are in fenced ROW, all jump down		0		0		0		1

		Unknown		All are in fenced ROW, none jump down		1						1																		0		1		0		0				Unknown		All are in fenced ROW, none jump down		0		1		0		0

		Unknown		All are on safe side fence, none jump up		1						1																		0		1		0		0				Unknown		All are on safe side fence, none jump up		0		1		0		0

		Unknown ungulate		All are on safe side fence, none jump up		2				2																				2		0		0		0				Unknown ungulate		All are on safe side fence, none jump up		0		0		0		2

		Wolf		All are in fenced ROW, all jump down		1						1																		0		1		0		0				Wolf		All are in fenced ROW, all jump down		0		1		0		0
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																																																																																Jump down		Jump up

		Bear black		All are in fenced ROW, all jump down		14				1		2		8		3														1		2		8		3				Bear black		All are in fenced ROW, all jump down		3		2		8		1												Black bear		Height 18", setback 4"		3		1		3		1				Black bear		Height 18", setback 4"		100		100

		Bear black		All are in fenced ROW, none jump down		7				4				3																4		0		3		0				Bear black		All are in fenced ROW, none jump down		0		0		3		4														Height 18", setback 12"		2		1		2		6						Height 18", setback 12"		100		17

		Bear black		All are on safe side fence, all jump up		2						1				1														0		1		0		1				Bear black		All are on safe side fence, all jump up		1		1		0		0														Height 18", setback 15"		8		0		11		7						Height 18", setback 15"		73		0

		Bear black		All are on safe side fence, none jump up		14				2		5		7																2		5		7		0				Bear black		All are on safe side fence, none jump up		0		5		7		2														Height 15", setback 12"		1		0		5		2						Height 15", setback 12"		20		0

		Bird specify in comments				40				40																				40		0		0		0				Bird specify in comments				0		0		0		40

		Bird specify in comments		All are in fenced ROW, all jump down		1								1																0		0		1		0				Bird specify in comments		All are in fenced ROW, all jump down		0		0		1		0

		Bird unknown				14				14																				14		0		0		0				Bird unknown				0		0		0		14

		Bobcat				1								1																0		0		1		0				Bobcat				0		0		1		0

		Bobcat		All are in fenced ROW, all jump down		9				1		1		7										1						1		1		8		0				Bobcat		All are in fenced ROW, all jump down		0		1		8		1

		Bobcat		All are in fenced ROW, none jump down		5								5										1						0		0		6		0				Bobcat		All are in fenced ROW, none jump down		0		0		6		0

		Bobcat		All are in fenced ROW, some jump down, some stay at top		2								2																0		0		2		0				Bobcat		All are in fenced ROW, some jump down, some stay at top		0		0		2		0

		Bobcat		All are on safe side fence, all jump up		5								3		2														0		0		3		2				Bobcat		All are on safe side fence, all jump up		2		0		3		0

		Cat domesticated		All are in fenced ROW, all jump down		6				2		2		2																2		2		2		0				Cat domesticated		All are in fenced ROW, all jump down		0		2		2		2

		Cat domesticated		All are in fenced ROW, none jump down		47				8		30		9																8		30		9		0				Cat domesticated		All are in fenced ROW, none jump down		0		30		9		8

		Cat domesticated		All are on safe side fence, all jump up		1								1																0		0		1		0				Cat domesticated		All are on safe side fence, all jump up		0		0		1		0

		Cat domesticated		All are on safe side fence, none jump up		1								1																0		0		1		0				Cat domesticated		All are on safe side fence, none jump up		0		0		1		0

		Cattle domesticated				6				6																				6		0		0		0				Cattle domesticated				0		0		0		6

		Cattle domesticated		All are in fenced ROW, none jump down		13				13																				13		0		0		0				Cattle domesticated		All are in fenced ROW, none jump down		0		0		0		13

		Cattle domesticated		All are on safe side fence, none jump up		193				32		140		10		11														32		140		10		11				Cattle domesticated		All are on safe side fence, none jump up		11		140		10		32

		Chipmunk unknown		All are in fenced ROW, none jump down		6				5		1																		5		1		0		0				Chipmunk unknown		All are in fenced ROW, none jump down		0		1		0		5

		Chipmunk unknown		All are on safe side fence, all jump up		1						1																		0		1		0		0				Chipmunk unknown		All are on safe side fence, all jump up		0		1		0		0

		Cottontail mountain		All are in fenced ROW, none jump down		2						2																		0		2		0		0				Cottontail mountain		All are in fenced ROW, none jump down		0		2		0		0

		Coyote		All are in fenced ROW, all jump down		4				1		3																		1		3		0		0				Coyote		All are in fenced ROW, all jump down		0		3		0		1

		Coyote		All are in fenced ROW, none jump down		15				3		4		8																3		4		8		0				Coyote		All are in fenced ROW, none jump down		0		4		8		3

		Coyote		All are on safe side fence, none jump up		4				2				2																2		0		2		0				Coyote		All are on safe side fence, none jump up		0		0		2		2																Jump down (N)		Jump up (N)		Top (N)		Bottom (N)								Jump down		Jump up

		Deer mule		All are in fenced ROW, all jump down		44				1		3		37		3								8						1		3		45		3				Deer mule		All are in fenced ROW, all jump down		3		3		45		1												Mule deer		Height 18", setback 4"		3		0		17		10				Mule deer		Height 18", setback 4"		18		0

		Deer mule		All are in fenced ROW, none jump down		22						5		3		14								8						0		5		11		14				Deer mule		All are in fenced ROW, none jump down		14		5		11		0														Height 18", setback 12"		3		0		8		23						Height 18", setback 12"		38		0

		Deer mule		All are in fenced ROW, some jump down, some stay at top		15								15																0		0		15		0				Deer mule		All are in fenced ROW, some jump down, some stay at top		0		0		15		0														Height 18", setback 15"		45		5		56		34						Height 18", setback 15"		80		15

		Deer mule		All are on safe side fence, all jump up		5								5																0		0		5		0				Deer mule		All are on safe side fence, all jump up		0		0		5		0														Height 15", setback 12"		1		0		1		5						Height 15", setback 12"		100		0

		Deer mule		All are on safe side fence, none jump up		67				5		23		29		10														5		23		29		10				Deer mule		All are on safe side fence, none jump up		10		23		29		5

		Deer unknown species		All are in fenced ROW, none jump down		2				1		1																		1		1		0		0				Deer unknown species		All are in fenced ROW, none jump down		0		1		0		1

		Deer unknown species		All are on safe side fence, none jump up		3						3																		0		3		0		0				Deer unknown species		All are on safe side fence, none jump up		0		3		0		0																Jump down (N)		Jump up (N)		Top (N)		Bottom (N)								Jump down		Jump up

		Deer white-tailed				2				2																				2		0		0		0				Deer white-tailed		All are on safe side fence, none jump up		0		0		0		2												White-tailed deer		Height 18", setback 4"		0		0		1		0				White-tailed deer		Height 18", setback 4"		0		N/A

		Deer white-tailed		All are in fenced ROW, all jump down		4				2		1		1																2		1		1		0				Deer white-tailed		All are in fenced ROW, all jump down		0		1		1		2														Height 18", setback 12"		1		0		36		140						Height 18", setback 12"		3		0

		Deer white-tailed		All are in fenced ROW, none jump down		69				24		35		9		1														24		35		9		1				Deer white-tailed		All are in fenced ROW, none jump down		1		35		9		24														Height 18", setback 15"		1		0		10		26						Height 18", setback 15"		10		0

		Deer white-tailed		All are on safe side fence, none jump up		266				100		140		26																100		140		26		0				Deer white-tailed		All are on safe side fence, none jump up		0		140		26		100														Height 15", setback 12"		2		0		26		102						Height 15", setback 12"		8		0

		Dog domesticated		All are on safe side fence, none jump up		4						4																		0		4		0		0				Dog domesticated		All are on safe side fence, none jump up		0		4		0		0

		Elk		All are in fenced ROW, all jump down		1						1																		0		1		0		0				Elk		All are in fenced ROW, all jump down		0		1		0		0

		Elk		All are on safe side fence, none jump up		6				2		4																		2		4		0		0				Elk		All are on safe side fence, none jump up		0		4		0		2

		Hare unknown		All are in fenced ROW, none jump down		1				1																				1		0		0		0				Hare unknown		All are in fenced ROW, none jump down		0		0		0		1

		Human on foot		All are in fenced ROW, none jump down		10				10																				10		0		0		0				Human on foot		All are in fenced ROW, none jump down		0		0		0		10

		Human on foot		All are on safe side fence, all jump up		1								1																0		0		1		0				Human on foot		All are on safe side fence, all jump up		0		0		1		0

		Human on foot		All are on safe side fence, none jump up		9				9																				9		0		0		0				Human on foot		All are on safe side fence, none jump up		0		0		0		9

		Human researcher				73				73																				73		0		0		0				Human researcher				0		0		0		73

		Human researcher		All are in fenced ROW, none jump down		4				4																				4		0		0		0				Human researcher		All are in fenced ROW, none jump down		0		0		0		4

		Human with bicycle		All are in fenced ROW, none jump down		1				1																				1		0		0		0				Human with bicycle		All are in fenced ROW, none jump down		0		0		0		1

		Moose		All are on safe side fence, none jump up		1						1																		0		1		0		0				Moose		All are on safe side fence, none jump up		0		1		0		0

		Mountain lion		All are in fenced ROW, all jump down		3								2		1														0		0		2		1				Mountain lion		All are in fenced ROW, all jump down		1		0		2		0

		Mountain lion		All are on safe side fence, all jump up		3								3																0		0		3		0				Mountain lion		All are on safe side fence, all jump up		0		0		3		0

		Raccoon		All are in fenced ROW, none jump down		1								1																0		0		1		0				Raccoon		All are in fenced ROW, none jump down		0		0		1		0

		Red fox		All are in fenced ROW, all jump down		1				1																				1		0		0		0				Red fox		All are in fenced ROW, all jump down		0		0		0		1

		Red fox		All are in fenced ROW, none jump down		1				1																				1		0		0		0				Red fox		All are in fenced ROW, none jump down		0		0		0		1

		Skunk western striped		All are in fenced ROW, none jump down		15				2		5		8																2		5		8		0				Skunk western striped		All are in fenced ROW, none jump down		0		5		8		2

		Skunk western striped		All are on safe side fence, none jump up		1								1																0		0		1		0				Skunk western striped		All are on safe side fence, none jump up		0		0		1		0

		Snowshoe hare		All are in fenced ROW, none jump down		6				4		1		1																4		1		1		0				Snowshoe hare		All are in fenced ROW, none jump down		0		1		1		4

		Squirrel red		All are in fenced ROW, all jump down		2				2																				2		0		0		0				Squirrel red		All are in fenced ROW, all jump down		0		0		0		2

		Squirrel red		All are in fenced ROW, none jump down		17				12		3		2																12		3		2		0				Squirrel red		All are in fenced ROW, none jump down		0		3		2		12

		Squirrel red		All are on safe side fence, all jump up		1				1																				1		0		0		0				Squirrel red		All are on safe side fence, all jump up		0		0		0		1

		Unknown				1				1																				1		0		0		0				Unknown				0		0		0		1

		Unknown		All are in fenced ROW, all jump down		1				1																				1		0		0		0				Unknown		All are in fenced ROW, all jump down		0		0		0		1

		Unknown		All are in fenced ROW, none jump down		1						1																		0		1		0		0				Unknown		All are in fenced ROW, none jump down		0		1		0		0

		Unknown		All are on safe side fence, none jump up		1						1																		0		1		0		0				Unknown		All are on safe side fence, none jump up		0		1		0		0

		Unknown ungulate		All are on safe side fence, none jump up		2				2																				2		0		0		0				Unknown ungulate		All are on safe side fence, none jump up		0		0		0		2

		Wolf		All are in fenced ROW, all jump down		1						1																		0		1		0		0				Wolf		All are in fenced ROW, all jump down		0		1		0		0
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