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How do you know If roads are
adversely impacting wildlife?

, When does it
- become
45" serious
CRaR enough to
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Three Scales of Population-Level
Impacts to Wildlife from Highways

¢ Genetic interchange

¢ Demographic rescue
— Repopulating unoccupied habitat
— Colonizing new: habitat (think Climate Change!)
— \/acating newly: unsuitaple habitat

¢ Daily: or seasonall movements neEcCessary. or
life history, requisites

ldentiiving: thertype ol mpact WillSHelpNaentiry
trIEr appPropliate itgauen Teastre to apply.



Safety Is an Issue, too

» 200 people
Killed annually

¢ Billions of
dollars lost in
lives, injuries,
PEOPERLY.
damage

¢ Over 1 million
large animals
Killed eachryvear =




Impacts from Roads to Wildlife

¢ Direct loss of + Pollution
habitat ¢ Introduction of
¢ Barrier effect INVasive SPecies
¢ Habitat ¢ Disturbance
ragmentation ¢ Increased
o Mortality: firom AUMAN aCCESS

vVehicle collisions



Characteristics of Roads that
Influence Level of Impact

¢ Proximity to good
habitat

¢ Size of road

¢ raffic volume:
Type and
frequUency. of use

& Speed of venicles

¢ Road density.
¢ Season of use
¢ Surface type

¢ Ability of vehicles
or people to leave
road edge

& Proximity to
AUMan
development



Low Vs High-Volume Roads

¢ Same type of impacts but to different species

¢ An effects continuum from low te high
volume

¢ Higher velume roads accumulate all adverse
Impacts that low: velume reads experience

o Generally, low velume reads affect smaller
animals; high voelume roads affiect all Species

¢ Increased road density INCrEasES IMpPacts



Functional Classes of Highways
and Summarized Effects
(How Reads; Evelve)

Local roads: Effects to slow or wary species

Minor collectors: Highest collisions for the rate
of traffic velume

Major collectors: Declining Crossing attempits
PUL fast SPECIES Can SOMELIMES Cross

Miner arterialsi: Major avoIdance eEXCEPL DY,
NON-FESPONAING SPECIES

Interstates: Complete bakhrier



First Step iIn Road Evolution:
Local Roads
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2. Next Step: Minor Collector

¢ The most lethal of
stages for rate of
traffic volume

¢ Animals think they
Can CrOsSS bUt can't
make It through
gaps

¢ [Ihe majority: of
RIghways: threughn
pUBbliciands

~EES| -
4 MiLes [§

% —
-~ - n




3. Thinking Twice About Attempting
to Cross: Major Collector

¢ Many species will SRS BT

& SWifit Species can

exploit decreasing

gaps) between
enicles

o Mortality hight 478

o
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4. Avoldance: Minor Arterials

» Most species avoid
area, or mortality is
very high

¢ Begin around the clock

trafific




5. Complete Barrier: Interstates

¢ [raffic heavy.
24/7

rew gdps

¢ | Large expanses
off pavement

¢ Median barriers

¢ Noise affiects
Qabitat use



Species Categories at Risk of

Population-level Impacts
+ Movement Issues: ‘ e
Examples
- Wide-ranging| species

— Slow: or iImmobilizing
SPECIES
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http://wwwnotes.fs.fed.us:81/wo/wfrp/find_a_photo.nsf/all/E056EB4AA5793FD9852570CB0057347D/$file/Timber_Rattlesnake01.jpg

Species Categories at Risk of

Population-level Impacts

 Movernernt Issueas
- Wide-rangirig species : | _ e i
- Slow or irnrnooilizing o S S
species o A

—ReqUiking dense
COVENR
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https://wwwnotes.fs.fed.us/wo/wfrp/find_a_photo.nsf/all/D2C2DCC613BEC4AF88256F7100789106/$file/eastern woodratpicture.jpg

Species Categories at Risk of
Population-level Impacts

 rlabitat Issues
— Attracted to clear zone
- Requiring dense cover

¢ Bielogical Issues:

EXamples

WaRy/ el Auians

= LoW rEproaUctVE
potential
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Impact: Habitat Loss

¢ 4 million miles of ¢ That’s the size of

public highwayS=m= <, :n Carolina!
US

¢ \/ast majority are 2
lane roads

¢ Additional 375,000
miles on National
Forests

¢ Worldwide: 18 ofif 20
millieon miles of

PUDIICI rFeadSs ahe oW
voltime roads




Impact: Habitat Loss

¢ Roads may be parallel to other built
infrastructure

¢ Road may: physically: alter habitat

¢ lnvasive species may: alter habitat
OF reduce hapitat auality;

¢ FOOLPprRt extends; torcuts and flls



_~ Habitat Loss


https://fsplaces.fs.fed.us/fsfiles/unit/wo/wfrp/find_a_photo.nsf/all/B4CA1ABF4B3FFE1887256F4900704E65/$file/blackfootriverroad1.JPG
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Meadow Damage by Vehicles




Habitat Fragmentation
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Relationship between
Mortality and Avoidance

Proportion of animals
avoiding the road, R

100%

road <

Proportion of animals
successfully crossing the road,
(1-R)(1-K)



Loss of habitat connectivity

o Permeability: The landscape’s
ability to allow an animal’s free
movement to all parts of its range

¢ Different species have different
tolerances to roads, so roads act
as ‘filters’ that change an area’s
SPECIES MX



How Roads Affect Landscape
Permeabllity

¢ Fragment habitat g W

¢ Frighten or
Intimidate wildlife
firom Crossing

¢ Cause habitat loss
iFom feOtPrint

¢ Roadway: sUriaCe IS
INReSpItable ok
IREIMIdating




Small Unsurfaced Roads Can
Fragment Habitat

¢ ...For beetles ¢ ...0r salamanders




McArthur Lake
Wildlife Corridor =~ -




Impact: Vehicle-caused
Mortality

¢ Mortality effect is
Specific to species
and population

o Watch for impacts as
smaller roads evolve

Inte larger roads or
MOre traffic volume

¢ Generally, moertality
IMPaCLSI aFe on
RIghER VoIUmE Feads
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https://fsplaces.fs.fed.us/fsfiles/unit/wo/wfrp/find_a_photo.nsf/all/B63940F68B6337788525710E000A614A/$file/ALASKA WEEK 4-5 082.jpg

Mortality Can Affect Populations

¢ Shake density in
high road density =«
areas is much lower:
than in low read



https://fsplaces.fs.fed.us/fsfiles/unit/wo/wfrp/find_a_photo.nsf/all/3E4A4AB9317A9D6B8525748000673632/$file/P1000383_lc.JPG

Vehicle-caused Mortality Can
Affect Populations

¢ And that can
mean fewer
recreational
Opportunities
for humans




Impact: Pollution

¢ Dust abatement
can cause death in
amphibians Tl
» Deicing agents Ny el
cause direct and M
Indirect moxtality. g N e
¢ EXhaust Meama s
COMPORNENLS Can QO i
accumulate along B e
roadside o e
& Storm Water

diScEhiarges; readuce
Waterguality,




Winter Finches and Deicing
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Winter Finches and Deic




Impact: Disturbance and
Increased Human Access
¢ Noise

¢ Access Iinto
sensitive
areas

¢ Increased
/ legall harvest

/ ' e Poaching
Sp

= o Wildfire starts

Photo USDA Forest Service: Dave Herr



Increased

Access by

OHVs and
Other Vehicles

¢ Leopard fro
juveniles in puddle
caused by OHV

Images: USFS



Human Disturbance on Roads

Can Reduce Productivity...
¢ Spotted Owl ¢ [rumpeter Swan



https://fsplaces.fs.fed.us/fsfiles/unit/wo/wfrp/find_a_photo.nsf/all/B0604076D851DDDD852577980066D257/$file/Swan5.jpg
https://fsplaces.fs.fed.us/fsfiles/unit/wo/wfrp/find_a_photo.nsf/all/74A5F9F5088AECE98825712B00528458/$file/~Badger MSO male.jpg

...Especially it people are visible

¢ On foot

& Stopping cars
+ Cyclists

¢ OHVs

¢ Hikers

Northern Goshawk nestlings
ESHlmage



Human Disturbance Can Reduce the
Value of Habitat Close to Roads

& Blghorn Sheep < BIue/Dusky
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https://fsplaces.fs.fed.us/fsfiles/unit/wo/wfrp/find_a_photo.nsf/all/3BD1B61C53273EE38525740400504980/$file/P1020619.jpg

Large and Small Species are
Affected by Human Presence

flewnsend’s Big-eared
Bat ol concrete bridge

Grizzly Bear


https://fsplaces.fs.fed.us/fsfiles/unit/wo/wfrp/find_a_photo.nsf/all/5ABDFBE3C6D5A767882571BC00683AED/$file/Townsend_Cabin_Creek2.jpg
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https://fsplaces.fs.fed.us/fsfiles/unit/wo/wfrp/find_a_photo.nsf/all/89D3DA1117E2647C852570A60059AF35/$file/NNISkudzupre.JPG
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~

' NYSDOT

B ¢




Mitigation Measures

¢ Close roads or adjust ¢ Build roads away
seasons from sensitive

habitats, especially
riparian systems

¢ Consider growth
potential

¢ Add wildlife crossing
structures when
possible

¢ Retrofit existing
SthuctURES

¢ Barrier sensitive
areas from use

¢ Decommission roads

¢ Limited eperating
PEFIOAS

o Wateh road density.



Human
Disturbance
Can Be

Birders on guided tour to see
endangered Kirtland's Warblers
0N NEesting greunds, Huren
Manistee NE

Legalthitntingron: 6pEn/Clesed -f v _:.“-“f‘:“_‘
oadl System e R FS:«mages’


https://fsplaces.fs.fed.us/fsfiles/unit/wo/wfrp/find_a_photo.nsf/all/23994AE4DD53C8C18625709900527DB4/$file/DSCN0599.JPG

.= :  Consider

W Wildlife

< Crossing Needs

o in New
Structures

Boulder armament
Canl FEStFICE passage

Allow! for
URsSubmerged

pathways along
stréams



Wildlife Crossing Structures

¢ [he most effective
solution to animal-
vehicle collisions
and animal
moVvement needs

¢ \/ery effective
WRER Properly.
desighed and
o)lzle=le e

\ M



Wildlife Crossing Structures

¢ Must be suitable
for ta rget Species R

Im ,)Jrunr

¢ At I€ast armillion
documented
CrOSSINGS DY,

wildline of
UMErCUS SPECIE
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Slotted
Drain
Culvert

¢ Shawnee NE

¢ FOK
rattlesnakes

¢ Used fior
Salamanders
£0)0)




Take Opportunities to Allow
Wildlife AND Fish Passage

¢ Undersized Culvert ¢ Bridge allows better
hydrologic function, fish
and wildlife passage



https://fsplaces.fs.fed.us/fsfiles/unit/wo/wfrp/find_a_photo.nsf/all/2843A0F9CF946EA488256F73006CD81D/$file/SoldierBridgeFmDnstrmSide_082203.jpg
https://fsplaces.fs.fed.us/fsfiles/unit/wo/wfrp/find_a_photo.nsf/all/2843A0F9CF946EA488256F73006CD81D/$file/08-06-03_Soldout.JPG

Avold Fish-Only Passages

¢ Baffles can be
dangerous to




Retrofitting Existing
Structures

A

¢ Use when
structures can be

modified but not
ed



Retrofits




Temporary Fencing

¢ Silt fencing keeps

turtles off park
road while grant to
funa turtle o R
Crossings with ,, £ AR
permanent fencing \-:i TR
IS completed e




Gates—
Seasonal or
Permanent

¢ Reduces noise

¢ Reduces human
dresence

¢ Reduces wildfire
Fisk
¢ Doees net change

supbstrate
IMPACES




Road
Decommissioning

Decommission-
InNg unheeded
roads restores

naBItat



https://fsplaces.fs.fed.us/fsfiles/unit/wo/wfrp/find_a_photo.nsf/all/8D21635DD32DA305872573920054DBB7/$file/Phase2_atPP2_down_after.JPG

Boulders to Protect Meadow



https://fsplaces.fs.fed.us/fsfiles/unit/wo/wfrp/find_a_photo.nsf/all/0D5F2D969B169D9388256F7900737B40/$file/beaver13.JPG

Restoration by Filling in and

Regrading away from Stream
& Hoosler NF




Repair to habitat from OHV
damage




Thank you for your




