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THINK ABOUT IT:

What comes to mind when you hear the word
“SUSTAINABILITY"”?
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Sustainability

“Meeting our own needs without
compromising the ability of future
generations to meet needs of their
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Infrastructure a
Sustainability

Providing SOcial functionality
and engagement to communities,

being mindful of short-term and long-
term environmental

implications, and

ensuring that infrastructure is
constructed and maintained with future
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THINK ABOUT IT:

What comes to mind when you hear the word

“RESILIENCE”?
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Resilient Infrastructure

Public systems having the ability to
effectively resist and readily adapt to
conditions above and beyond typical

design conditions.




;' POLL:

How do sustainability and resilience relate to

each other?
Y
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Resilience

Sustainability
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Impact on SMART INVESTING
environment MITIGATION SAVES
Significant long-term cost
savings
Reduced concern SPENT ON

. . MITIGATION,
associated with loss of SAVES

- . ON FUTURE
critical infrastructure DISASTER

LOSSES
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||:EI| Definition

“Environmental sustainability is about acting in a
way that ensures future generations have the
natural resources available to live an equal, if not

better, way of life as current generations.”

- United Nations (UN) World Commission on Environmen m

evelopment
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Sustainable W

1. Life Cycle Analysis of drainage piping

systems
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Contribution to Global Emissions

Source: BBC.com
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control your carbon impact.
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HDPE Pipe Concrete Pipe:
Structured Wall: Class S Bedding
Class S Bedding

HDPE and concrete pipe
cradle-to-site comparison




Rigid Rugged Resilient

Sustainable Features of

Concrete Pipe

Lowest material .
emissions per unit

Less than 1/10th the emissions of plastic 55% less required imported fill
Recapturing of CO2 ove R : :
°)
@ service life I:Ilhest expected desi
~50% of cement emissions are recaptured 25-75 yrs higher than alternate materials

mm. Shortest average
R transport distance

Hundreds of miles less than flexible 20-30% less water used (Crad/e_to_gate)

pipes (avg.)
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POLL:

Have you ever made a material selection based
on enwronmentally sustainable criteria?




Sustainable m

1. LCA of drainage piping systems

2. Re-use capabllities at end of service

lIfe

- ¥







Economic Sustainabillity




||:EI| Definition

“... practices that support long-term economic

growth without negatively impacting social,
environmental, and cultural aspects of the

community.”

- University of Mary Washington, Office of Sustainability
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1. Life-Cycle Cost Analysis (LCCA)
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POLL:

Does your agency incorporate some type of
Life Cycle Cost Analysis (LCCA) for determining

‘ ) culvert material/type?




Life Cycle Cost Analysis of
Drainage Systems

N\ MAINTENAN

F CONSTRUCTI

\ CE
* Pipe Material + * INnspection
* Installation Frequency
Materials/ Methods » Cleaning
« Pre/Post Installation * Historical data
Inspection

COST PER

* Product History
» Local Experience
* Residual Value




Sustainablem

1. Life-Cycle Cost Analysis (LCCA)

2. Use of local resources/businesses

e L B o . Green

o D Ty . Business
to be environmentally friendly while Bureau

supporting local communities at the
same time. By purchasing food and
other goods that are produced locally,

consumers help stimulate their regional
economy, help create and retain
valuable jobs, support families and
strenc }
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||:EI| Definition

“Social sustainability combines design of the
physical realm with design of the social world -
infrastructure to support social and cultural life,
social amenities, systems for citizen engagement

and space for people and places to evolve.”

- Diversity for Social Impact




Sustainablem

1. Community Interactis

2. System Safety?ellablllty
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Resilience Measurement Index:
An Indicator of Critical Infrastructure Resilience




to Drainage Infrastructure
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0n-D0||ar DisaSters BY THE NUMBERS (1980-2020)
o w

FLOODING FREEZE SEVERE STORMS TROPICAL CYCLONE

The year NOAA started tracking
billion-dollar disasters

Number of U.S. billion-dollar
disasters in 2020—the most

on record

Number of billion-dollar disasters
in the U.S. since 1980

Number of billion-dollar
tropical cyclones that
stry in 2020

Number of states that have
had at least one billion-dollar
disaster

For more info:
www.ncdc.noaa.gov/billions/

WINTER STORM

Number of billion-dollar
events from 2010-2019

Average number of billion-dollar
disasters per year since 1980

Total cost of the 285
billion-dollar disasters

Average number of billion-dollar
disasters per year since 2015

Number of billion-dollar
disasters that have impacted
Texas since 1980—the most
of any state




TOTAL COST OF BILLION $ DISASTERS
(1980-1999 vs. 2000-2020)

H 1980-1999

+16% 3
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Winter
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U= g=1e11d = of Drainage

Infrastructure
Slope stability/erosion
Buoyancy
Flammability

Infiltration

I Poor installations




Consequencesjie
Drainage

Infrastsugture
Washout
Structural Failure
Road Collapse

Conseguent

Flooding
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Resilient m

1. Design overland flow path

2. Inlet protection/headwalls in flood

orone areas

Post-installation Inspection

4. Non-flammable culverts/storm se
M’cion resistant materials




Primary structure is

.l pipe itself, resistant
)
RGSl | lence Of RC to installation issues
or loss of support
materic

Mg ) AP N
O

Weight reduces
risk of floatation

Proven
performance:
100-yr service
life
Inherently non-
flammable

Rigid, high-
tolerance joints
ensure
dependable seal




Sustainable and Resilient m

N, Concrete offers lowest
L’ environmental impact

B RS R [T e AR aste
_ocal plants support local economy

@ Provides safe, dependable
qfrr%séc[uctu]ge

Heavy, flotation resistance

Manufactured primary structure
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Evaluate
economic
viability ove
life-cycle +

ownership

stand up to the
threats of today
—and-temorrow

Incentivize
systems that can 5

’& Consider full

environment
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implications
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Involve your
communities as
projects
develop, keep
user safetyya top
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