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Address Resilience?

Protect public safety
Save resources, reduce expenditures

Risk-based asset management plans must address
risks associated with current and future environmental
conditions (23 CFR 515)

Assets requiring repeated repair require analysis of
alternatives (23 CFR 667)

State and metropolitan transportation planning should
consider resilience as a planning factor (23 USC 134, 23
CFR 450)
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Title 23 of Transportation law instructs us to “preserve and extend the service life of highways and enhance highway safety,”
This is a list of FHWA regulations and policy designed to address resilience and carry out this and similar provisions.
Order 5520 notes that FHWA will integrate resilience concerns into its work, including project funding and research.
TAMPs are expected to address a range of risks including risks associated with extreme weather events.

In addition to the regulations, the USDOT FY 2018-22 Strategic Plan references resilience efforts: “DOT will increase its effectiveness in ensuring that infrastructure is resilient enough to withstand extreme weather” 
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Resilience Resources

« FHWA

« State DOTs

« MPOs

* University researchers

« State DEQs

« US Geological Survey, USACE, NOAA

* Climate Science Special Report (November,
2017, part of the 4" National Climate
Assessment)
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US Global Change Research Program


FHWA Resilience Resources
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Resilience Pilot Reports
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To date, including our latest 11 pilots and some special projects not shown here, we have conducted more than 50 resilience related projects over the years, starting nearly a decade ago.

Vulnerability Assessments – testing FHWA Vulnerability Assessment Framework
Vulnerability and Adaptation – testing revised framework and extending it to adaptation (not just assessment)
Nature-based resilience – using natural and nature-based solutions for resilience
Asset management – integrating resilience into asset management

Our newest effort is focused on integrating and institutionalizing resilience into agency practices and approaches, and deploying adaptations.



2018 —

2020 Pilot program
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1. Integrating resilience and durability into agency practices;
2. Using available tools and resources to assess the vulnerability and risk of transportation projects or systems; and
3. Deploying a resilience solution and monitoring performance.



FHWA Project: Nature-based Resilience for

Coastal Highways

* Goal: Provide research and technical
assistance to help state DOTs and
MPQOs implement nature-based
solutions to protect coastal highways
from storm surge and sea level rise.

« Build off USACE and NOAA work

« 5 pilot projects completed

OR DOT

ME & NH DOTs jointly

MS DOT

DE DOT

« US Army Corps of Engineers in NJ

 \White paper, Winter 2018

« Regional peer exchanges, Spring 2018:
AL, CA, DE, NC

* Implementation guide, 2019

Map Ceit: Google Earth


https://www.fhwa.dot.gov/environment/sustainability/resilience/ongoing_and_current_research/green_infrastructure/index.cfm

Asset Management & Resilience

Asset Management and Resilience Pilot
Program

« AZ, TX, KY, MD, NJ, MA pilot projects
» Expected late 2018

» Guidebook on addressing
resilience in Asset Mgt. (2019)




What is a “Vulnerability Assessment™?

Goal: |dentify, assess resilience concerns, adaptation
options

* Where are the highest risk locations?

« How might future changes in precipitation, sea
levels, temperatures impact the transportation
system? Key facilities?

« Options for improving resilience

Scale

— System level vulnerability assessment (city or region)

— Project level
» Framework, Synthesis Report
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Framework includes both systems and project level, but for project level need more in depth analysis – TEACR.


Vulnerability Assessment and Adaptation Framework,

3 Edition (2018)
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Thank you Mike.

To help agencies conduct these assessments, I’d like to introduce you to our new updated Vulnerability Assessment and Adaptation Framework, which provides a structured process for conducting an assessment. The Framework draws from many in-practice examples, from small qualitative studies to complex, quantitative-driven analyses. The examples span different scales from a State or regional systems level analysis down to corridor- or project-specific analyses. 

For those of you who are familiar with the previous version of the Framework you’ll see that the primary structure is mainly the same. We had heard some feedback that people wanted more detailed information on some of the steps, so that is one thing we aimed to provide in this version.  We also greatly expanded the sections on analyzing adaptation options and on incorporating results into decision making. With these changes it is also quite a bit longer- the version we released in 2012 was 50 pages, and this one is more like 125. 

This latest edition also incorporates updated information from the 3rd National Climate Assessment and provides more detailed information from other FHWA resources including analysis methods from hydraulic engineering circulars 25 and 17. and findings from the Post-Hurricane Sandy Transportation and Resilience Study. 



Synthesis of Approaches for Addressing

Resilience in Project Development (2017)

 Lessons learned, etc., for
four engineering disciplines
« Coastal Hydraulics
* Riverine Hydraulics

« Pavement and Soils

« Mechanical & Electrical
Systems

* Overall Lessons learned for
engineering
« Addressing resilience in the
project development i
process e

* Economic analysis
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Synthesis of Approaches for Addressing Resilience in Project Development (July 2017) This report synthesizes lessons learned and innovations from a variety of recent FHWA studies and pilots to help transportation agencies address resilience concerns at the asset level in engineering-informed adaptation studies. 

, it devotes a lot of attention to supplying information for each of 4 engineering disciplines.  For each discipline it 
identifies lessons learned culled from project—focused case studies
discusses asset vulnerabilities to future climates and potential adaptation strategies
References relevant Federal and State guidance.
The report also identifies over arching lessons learned relevant to multiple engineering disciplines and project level adaptation.



Engineering-Focused Case Studies
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»  Gulf Coast 2 Study

* Adaptation Pilots

* Post-Sandy Resiliency Study

- TEACR 12
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This map shows the locations of engineering assessments across the US, 
From multiple studies…
Both coastal and inland areas
Covers a range of asset-stressor combinations (such as roads, bridges, culverts, slopes; and, storm surge combined with SLR, increases in temperatures, and inland flooding tied to precipitation).



Riverine Hydrology

 Hydraulics Engineering Q
Circular 17

Highways in the River

Environment - Floodplains,

Extreme Events, Risk, and

Resilience (Second Edition),

June 2016

Highways in the River Environment-
Floodplains, Extreme Events, Risk,
and Resilience
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Determining how streamflow and floodplains may change as a result of changing precipitation patterns is one of the most challenging tasks facing transportation agencies. As with projections of temperature and precipitation, there are several options for obtaining information on projected changes in riverine flood scenarios. 

A key resource for riverine hydrology projections is FHWA’s Hydraulics Engineering Circular 17 (HEC 17). HEC 17 describes five levels of analysis that can be used to assess the vulnerability of transportation infrastructure to riverine flooding, from looking at historical discharges to using site-specific custom land use and climate projections. The vulnerability assessment team should decide which level of analysis is most appropriate for the project based on data availability, team capability, and the service life of the assets under study (it may be more appropriate to conduct more detailed analysis for assets with a longer service life).

While the Framework provides an overview of HEC-17, those who want to learn more can also reference the document itself or a series of webinars that FHWA did earlier this year about the topic. 


Coastal Hydrology

» Hydraulics Engineering Q T
Circular 25, Volume 2 res e

Highways in the Coastal
Environment: Assessing

Extreme Events, October
2014.

e Currently being updated

Highways in the Coastal Environment:
Assessing Extreme Events
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Transportation agencies may want to consider the ways coastal hydrology may change as a result of sea level rise and changes in storm surge. The Framework provides descriptions of sources for sea level rise and storm surge projections. 

A key resource for coastal hydrology projections is FHWA’s Hydraulics Engineering Circular 25 Volume 2 (HEC25). HEC 25 provides detailed guidance on the methodology to calculate future projected sea level rise and describes three different levels of effort for quantifying the “exposure” of assets to storm surge and waves in extreme events. 

Level 1; Use existing data and resources
Level 2: Model storm surge and waves
Level 3: Modeling in a Probabilistic Risk Framework

The Framework provides an overview of the guidance in HEC25, but those who want to learn more can also reference the document itself or a series of webinars that FHWA did earlier this year on the circular. 
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Two NCHRP Projects

NCHRP 15-61 (expected completion: 2019)

* Focuses on addressing future conditions in
design of roads, bridges, etc.

* Design guide to support hydrologic design
for future flood levels.

NCHRP 20-101 (undergoing final NAS review)

* Focus: Guidelines for assessing costs and
benefits of adaptation measures.
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AASHTO TCHH will consider the results in order to revise the AASHTO Drainage Manual, which States would cite when updating their Drainage manuals
FHWA will also revise HECs to reflect updates in this project.  
States also cite HECs when revising drainage manuals.



THANK YOU!

Contact Information: Robert.Kafalenos@dot.gov

Website: www.fhwa.dot.gov/environment/sustainability/resilience/
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