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Landscape change
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“Aboveground Woody Biomass in the United States 2011" by Map by Robert Simmon, based on data from Woods Hole
Research Center. - http://visibleearth.nasa.gov/view.php2id=76697. Licensed under Public domain via Wikimedia

Commons
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PraTe 57.—Location of existing routes tentatively selected as approximating the lines of a proposed interrcgional
highway system,

The first map of a national interstate
highway system. From Toll Roads and
Free Roads (1939).
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National Highway System (NHS)
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Used with permission : :
http://fathom.info/allstreets '

240 million individual road segments. No other features



https://www.census.gov/geo/maps-data/data/tiger.ntml
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Historical Vehicle Miles Traveled
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Data from Federal Highway Administration
https://www.fhwa.dot.gov/policyinformation/travel_monitoring/tvt.cfm @ Stantec



Current habitat conditions

« Species characteristics
» Size and quality of
remnants

« Characteristics of the
surrounding matrix

e Regional pressures




Current habitat conditions

Species Characteristics

-ferrestrial¢
-arboreale
-aquatic?e




Current habitat conditions

Species Characteristics

Highly mobile species least
impacted by transportation
infrastructure




Current habitat conditions

Species Characteristics




Current habitat conditions

Remnant Size and Quality




Matrix Permeabllity

Mitrix = Icmdsc:apel surrounding'remn“qnis of nd’rural
habitat
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Matrix Permeabllity




Matrix Permeability

“A geographic information system (GIS) lets us visualize, question,
analyze, and interpret dafa to understand relationships, patterns, and
frends.” - Environmental Systems Research Institute
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Matrix Permeability

“A geographic information system (GIS) lets us visualize, question,
analyze, and interpret dafa to understand relationships, patterns, and
frends.” - Environmental Systems Research Institute

extremely powerful

Distance between remnants of suitable habitat

Habitat block size and quality

Shape/orientation

Additional features
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Matrix Permeabllity
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Matrix Permeabillity

Relative characteristics

 Land use, land cover mapping

[=] Landcover 2006 (NOAA)
[] sare Land

[ Cuttivated Crops

[l Deciduous Forest

[] Developed, High Intensity

. Developed, Low Intensity

[ Developed, Megium Intensity
Developed, Open Space

[l Estuarine Emergent Wetiand
[ Estuarine Forested Wetland
[l Estuarine Scrub/Shrub Wetiand
[ Evergreen Forest

[[] Grassland/Herbaceous

[l Mixed Forest

[l open Water

B Felustiine Aquatic Bed

. Palustrine Emergent Wetland

[l Palustrine Forested Wetland



Matrix Permeability

 Infrastructure
-Curb design
-Road width
-Traffic data

-Barrier fencing

-Crossing structures



Matrix Permeability

Q Stantec



Matrix Permeabillity

Relative characteristics

« Species activity patterns

- Time of day



Matrix Permeability

o Species activity patterns

- Breeding cycle

Q Stantec



Reqgionadl pressures

Anthropogenic climate change is forcing species to

shift ranges and reorganizing patterns of species
diversity.

Current preservation practices will not work unless
movement is enabled.

Songbirds (least affected by infrastructure)

Land mammals (in the middle?)

Reptiles and amphibians (most affected by infrastructure)

@ Stantec



Reglonal pressures

Audubon’s Birds and Climate Change Reporti:

“Our models indicate that 314 species will lose

more than 50 percent of their current climatic
range by 2080."
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http://endangerednj.blogspot.ca/2012/02/endangered-or-just-in-danger-amphibians.html

http://climate.audubon.org/ Q Stantec



Regiondl pressures

Approximate Current Range

& Winter
E?:}} Summer

5 Winter Range
l:| Summer Range

5 Both Seasons

Year

2000 2020 2050 2080

Common Loon
Gavia immer

http://climate.audubon.org/



Opportunity
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Opportunity

« Study species with data gaps to improve
permeability

©Noel Dodge 2006




Infrastructure opportunity

* Incorporate wildlife mitigation needs early in the
DOT programming, planning and Design process.

« Budget priority projects with scheduled upgrades




Infrastructure opportunity

Expand material options
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Surface

Binder

13

Slipform Cape Cod Curb

http://www.dirigoslipform.com/slipform_molds.html
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Infrastructure opportunity

SHEET MEMBRANE

CONCRETE 80
N X WATERPROOFING,
CULVERT /' TORCH APPLIED

z

/ | SUBBASE <,

LIMITS OF
STRUCTURE

3ING MATERIAL

.5 SLOPE (TYP.}

ORIGINAL
M ROINN—

EXCAVATION

; 4-Q" 3_gn
(TYP.)

o
~2o]
o ¥ (%D
”@ 0 FO
= g . = 5T LIMITS OF
ol i GRANULAR
Sy . ~N \ 5 BACKFILL FOR
STRUCTURES
2'-0" SPECIAL PROVISION 4'-0" SPECIAL PROVISION
(STONE FILL, CULVERT LINING) (STONE FILL, CULVERT LINING)
GRANULAR BACKFILL FOR

STRUCTURES WRAPPED WITH
GEOTEXTILE FOR ROADBED
SEPARATOR, ITEM 849.1

PRECAST CONCRETE BOX TYPICAL SECTION - BRS
SCALE %" = 1°-0"

NOTE:
FOR WINGWALL EARTHWORKS SECTION,

SEE STRUCTURAL PLAN AND DETAILS - BRS.

6 Stantec




Infrastructure opportunity

ROAD SIDE

|
HD STEEL BEAM GUARDRAL, /: |

GALVANIZED WITH © FEET POSTS ||
DOUBLE THE W-BEAM RAIL B

SPECIAL PROVISION

(WILDLIFE GUIDE FENCE) DETAIL
NOT TO SCALE




Bridport STP CULV(29); Bridge 5

Feet
0 25 50 150

Guard Rail Guide Fence




Infrastructure opportunity

¢ Bra. 140.50" (Mainline) . ¢ Brg.

Abut 140.72" (Ramp W) Bridge Rail T2 AbUT
Approx. Low Steel Elevation F_O" M . . . (F) (Typ.) Bridge Approach
EL. 228.6 (Mainline) e — e ot 9 i S T2 (F) (Typ.)
EL. 227.5 (Ramp W) /‘

N
15 g O.H.W. EL. 223.6
= g El. 219.5 (8/01)
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Keyed Stone Fill (typ.)
S+ee| Bearing Piles
(H12 x 53) (Typ.)
ELEVATION
SCALE 1"=20'



Infrastructure opportunity

Land use planning and prioritization of preservation

efforts.
Cost planning and quantification.
» Upgrade for wildlife passage cost increases
« Box culvert upgrade = ~20% increase
- wildlife plateau into bridge span ~20%
Additional benefits

* |Increased flood resiliency

@ Stantec



We as humans
are adapiaple.
We can use our
apilities to
modity current
practices to
benefit wildlife
outpaced by
climate
change.



We can and should
use what we know to
Improve how we
oulld/improve/modity
INnfrastructure 1o
increase wildlite
mobility without
Impacting the original
iInfent of moving
people and goods
effectively.
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