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Value to the Nation
USACE Flood Risk Management

Operates 707 dams, 383 major lakes and
reservoirs

» 376M visitors/yr, $15B in economic activity,
500,000 jobs

» 24% US hydropower capacity, 3% of US
electricity, $500M in sales

25,000+ km of levees (some coastal)

100 coastal storm damage reduction and
related projects including 650 km of shore
protection

Water Supply from 153 projects for cities
Including Washington, DC

~12 Emergency responses per year
(Electricity, debris removal water/ice distribution,
temporary roofing, flood fight...)




At the FRM Crossroads

Floods cannot be controlled

Damages cannot be
completely prevented

Safety comes at a price

Flood risk management is
paramount importance

» Including determination of
and communication of Wl v — A
residual risk NOLA, 2005

----

A dynamic risk-based management culture




USACE Project Lifecycle

= Planning
= Design
= Construction

= Operation and Maintenance
» Recapiltalization

= Decomissioning/Disposal

Yr 1 10 30 50

Goal: Develop process to inform investment
decisions based on measure of reliability and risk




Flood Risk Management Doctrine

Overarching Approach

Adaptive
Management

Measure responses to interventions within systems
to adjust planning, construction and operations
in response to changing conditions.

Risk-Informed

Decision Making State-of-the-Art

and Communication Technology
Consequence analysis ( especially populations ) Improve resiliency of structures
Forestall possible failure mechanisms I nteg ratGd Update design criteria

Improve approaches to planning / design

Water Resources
Management

Quantify / communicate residual risk
Ask which projects will fail to perform as designed, Leverage remote sensing / GIS / nanotechnology / ...

the likelihood of failure, and the consequences Coastal / River Information System
Recognize limits in disaster prediction

Recognize limits in structural protection

Systems Collaboration
Approach and Partnering

Riverbasins / Watersheds / Coastal zones Multiple organizations contribute to problem-solving

From INDIVIDUAL projects to INTERDEPENDENT systems Leverage funding, data, and talent
Efficencies, given scarce resources
Sophistcated state | interstate organizations
Tribes, local govemments, non-profit organizations
Partnering with profitmaking organizations a next step

From IMMEDIATE to LONG-TERM solutions

Single actions trigger > 1 system responses / reactions

Life-Cycle Risk Management

“The Flood Fight”

Actions taken DURING the initial impact
of a disaster, including those to save lives
and prevent further property damage

Emergency system strengthening

“Getting Ready”
Actions taken BEFORE
the event, including planning,
training, and preparations
Flood Risk Management
system assessment /

inspections

Monitor and report flood impact

Monitor system performance

Monitoring / forecasting threats

State and Local Coordination Support State/Local FF

State and Local

Reservoir operations
Partnerships

Flood Fight Preparation
Hazard Mitigation Plans
Floodplain Management Plans

USACE USACE
FPMS, PAS, and o Pre and Fost~ Rehabiltation
Silver Jackets ESPU"S:C‘?JEHES €COVeY  Assistance Program

“Getting back on our feet”

Actions taken AFTER the
initial impact, including those
directed toward a retun to normalcy.

“Driving Down the Risks” FEMA Miigation Programs P:Em l;/’lxm%argogms

Activities that PREVENT a disaster, ! e
reduce its chance of happening,
or reduce its damaging effects.

NRCS Conservation Federal Recovery
Easements Programs

Repair damaged systems

Modify mitigation plans
Assess and document
system performance

Identify future
mitigation opportunities

Implement mitigation measures /
system improvements

Develop system improvements

Shared Disaster Risk Management

“Driving Down the Risks with an Informed and Engaged Public “

Initial Risk

Resulted from
Hurricane KATRINA

Outreach Federal / State / Local

Lessons Learned

NETIE STl - [Mll  Federal / State / Local

Federal / State / Local

Non — Structural Federal / State / Local

Federal / State / Local / Individual

Risk

Building Codes  state/Local
Zoning = Local

Insurance Individual / NFIP

Residual Risk

All Stakeholders contribute to reducing risk'!

Risk-Informed Decisionmaking

RISK = expected value of an unwanted event which may or may not occur

Step 1: Screening Step 2: P ( Consequence | Threat ) Step 3: P ( Threat)
Consequences x  Vulnerability x Threat
(“Threat — Agnostic” ) ( Internal ) ( External )

A rigorous process of:

Relative Risk Value Matrix (1-5 Matrix)
“Threat-Agnostic” Consequences Prioritization Overall Project Condition Classffcation
Condition F@) D(2) \ Cc@) B (4) A (5)
) i — | || B || 25 || e
“Threat-informed” Vulnerability Assessment
1 High 2 2 3
Probabilistic Prioritization of Investments >
§ | 2 | veoium Hign 2 2 3 4
g
2
Consistent Analysis of Alternatives b
S |3 Medum 2 2 3 4 4
. . g
Common Operating Picture E al e 7 g A A
Systems / Portfolio “Mastery’ 5| vinma 3 . 4




Life-Cycle Risk Management

“The Flood Fight”

Actions taken DURING the initial impact
of a disaster, including those to save lives
and prevent further property damage

“Getting Ready”

Actions taken BEFORE

the event, including planning,
training, and preparations
Flood Risk Management
system assessment /
inspections

Emergency system strengthening

Support State/Local FF

State and Local
Partnerships

Flood Fight Preparation

Hazard Mitigation Plans

Floodplain Management Plans

USACE e USACE
FPMS, PAS, and Pre - and Post - Rehabilitation oy |
“Driving Down the Risks” Silver Jackets ReSponSKcmgeEecovery Assistance Program Getting back on our feet

Actions taken AFTER the
initial impact, including those
directed toward a return to normalcy.

Activities that PREVENT a disaster,
reduce its chance of happening,
or reduce its damaging effects.

FEMA Mitigation,

FEMA Mitigation Programs PA, and IA Programs

Repair damaged systems

Modify mitigation plans

NRCS Conservation Federal Recovery
Easements Programs Assess and document

system performance

Identify future
mitigation opportunities

Implement mitigation measures /

Develop system improvements !
system improvements
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Shared Disaster Risk Management

“Driving Down the Risks with an Informed and Engaged Public “

Initial Risk

Outreach Federal / State / Local
Natural Storage Federal / State / Local
Structural Federal / State / Local
Non — Structural Federal / State / Local
Federal / State / Local / Individual
Building Codes  State/ Local
Zoning  Local

Insurance Individual / NFIP

Residual Risk

All Stakeholders contribute to reducing risk !




National Water Resource Challenges

Water needed to produce one litre of beverage
tres’000 4 52 o040 0,6 M08 1.0 1.2
Coffee 1 |
Wine

Apple juice

Orange juice

Beer

Tea

Bottled water

Water needed to pri oduce mgoods
litres ‘000 0 5 10

Roasted coffee]
Hamburger
Leather shoes
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http://upload.wikimedia.org/wikipedia/commons/c/c5/Oklahoma_State_Capitol.jpg

National Challenge:
Flood-Prone Areas

Greenville, MS, Matfield

*Development continues to
Increase

*Rapid growth in at-risk coastal
areas

*Investments decreased by
~70% In real terms over past 3
decades.

*Over $15 billion awaiting W e
construction Bolivar Peninsula, TX




National Challenge:
Aging Water Infrastructure

* Many infrastructure projects 50+
years old

* Investments in water resources
Infrastructure declining in real terms

* Result: more frequent closures for
repairs, decreased performance &
costly delays
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National Challenge:
Asset Management & Infrastructure

Recapitalization

* Deliver reliable infrastructure
through use of risk-based
assessments

* Risk-informed strategy applied to :
budget process ség

 Optimize use of limited resources k ,
across multiple business lines f . 8

11




National Challenge:
Environmental Sustainability

 Balance between economic
development, environmental
stewardship

» Water quality threatened on 8%
of nation’s rivers and streams

« Corps has authority and
programs for ecosystem
restoration.
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National Challenge:
Integrated Water Resources Management

 Planning based on watershed/
regional approach

* Ecosystem restoration

* Environmental sustainability

* Interagency coordination

* Involve all stakeholders

13
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FRM and R&D Nexus
Strategic Needs & Priorities

Determine Risk & Uncertainty for Project Alternatives
Evaluation & Performance

Optimize Design & Management of Resilient Coastal &
Estuarine Resources

Assess Comprehensive & Multidisciplinary Management
of Watersheds

Improve Flood Risk Management & Water Control
Infrastructure Resiliency & Reliability

Enable effective disaster preparation, response &
recovery

Engineering with nature to enhance ecosystem and
processes, benefits and services

Deliver sound engineering and scientific solutions that
meet Planning Modernization guidelines




Civil Works R&D Process

O

o
« Produces requirement-driven o R&D

program
| Q SC
» Short-term requirements é/l'
« Strategic requirements 2 BLM
- Leverages other Corps programs & TD
 Collaborate with field and others RARG
* Documentation: SOP
A
/Q/
Oo//eo'
60’ ~j—




Research Area Review Group
Roles & Responsibilities

Communicate R&D needs and requirements
Evaluate proposed R&D products and review their development
Oversee beta applications of initial R&D products

Serve as an advocate for infusing completed R&D products into
practice

Advise wrt balance of tactical and strategic R&D investment
Review program status
Engage in technology transfer

Discuss and prioritize R&D needs for program development




Program CoP Input

Environment

Formulation

Planning

Economics

Cultural Resources

—
Flood &

Coastal Storm

Damage
Reduction
a Program
HH&C Structural \% ‘//
Dam Safety Geospatial
CAD-BIM E &C Cultural Resources E m e rg e N Cy
Geotech

Management

/

Climate Change

Economic
Levee Safety

—
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https://technology.erdc.dren.mil

US Army Engineer Research and Development Center

TECHNOLOGY TRANSFER & INFUSION INITIATIVE

Search below to connect with ERDC experts, products, and capabilities.

| S

These tools are used for ERDC Technology Transfer & Infusion. Click on each to access directly.

@erdcsearch | «©knowledgehub  «erdcpedia

Umuwlng Collaborate easily with ERDC [ Explore ERDC's wiki for the
about researchers and developers. ! hmlnvs’haﬁﬂ).

MILITARY ENGINEERING
ERDC provides innovative technologies

o
enable force peotection and maneuver.




https://wiki.erdc.dren.mil

2 Mkittrell mytalk my preferences my watchlist my contributions  log out

page discussion edit history delete move change protection watch

ERDCpedia

US Army Corps

®
of Engineers » @ r d d US Army Engineer Aesearch & development Center
navigation @ cp e I a : “ Cold Regions Research &

Engineering Laboratory

= Man page Hanover. NH
= Community portal o
= Current events Welcome to the Engineer Research & Development Center Wiki ledit] =
| onstruction Engineering

= Recent changes S — ——_ . ANE Research Laboratory i
= Random page This wiki, called erdcpedia, is part of a knowledge management initiative to help USACE employees connect with Champaign, IL
= Help the research efforts of ERDC. Through this wiki, you should be able to find all the products, services and research 3 L Topographic Engineering
= User List efforts currently ongoing at ERDC. We tell you what products and services we offer, what they do, how to get them, N Center
= All Pages and points of contact for each. The wiki is organized through categories, and each product and service should be Alexandria.VA
= Categories listed in several to provide different routes to find the particular product or service you are seeking. Get started Headquarters

through the link below. Coastal & Hydraulics Laboratory

search
e ——T Environmental Laboratory
‘ Geotechnical & Structures Laboratory

Go Search ERDC: Who We Are [edit] Information Technology Laboratory

Vicksburg, MS Engineer Research and
The Engineer Research and Development Center (ERDC) is one of the premier engineering and scientific

toolbox
= What links here
= Related changes

Development Center

research organizations in the world. As the research organization of the US Army Corps of Engineers (USACE), =
ERDC conducts research and development (R&D) in support of the Soldier, military installations and civil works ERDC has seven laboratories in four states =

= Upload file ) : . i 9
a Shadisl Dades projects (water resources, environmental missions, etc.) as well as for other federal agencies, state and municipal

7 PHAABS Version authorities, and with U.S. industry through innovative work agreements. ERDC — Innovative solutions for a safer, better world.
= Permanent link ERDC is composed of seven laboratories in four states:

= Construction Engineering Research Laboratory (CERL) in Champaign, Ill.;

= Cold Regions Research and Engineering Laboratory (CRREL) in Hanover, N.H.;

= Topographic Engineering Center (TEC) in Alexandria, Va.; and

= Coastal and Hydraulics Laboratory (CHL), Geotechnical and Structures Laboratory (GSL), Environmental Laboratory (EL), and Information Technology Laboratory (ITL) in Vicksburg, Miss.
ERDC has a staff of approximately 2,500 federal employees and contractors, and an annual research program exceeding $2 billion. ERDC projects touch all seven continents and the Arctic, with sites in more
than 130 countries and all 50 states. ERDC’s presence is diverse and worldwide.




FRM & Engineering With Nature
Mississippl River Example

>70M souls in the MS River Basin
12M homes on the river
Comprehensive public works to
provide

flood protection following 1927 flood

$123B investment in H,0 control
infrastructure

27 locks and dams between MO and
MN that alter flow




Mississippi River (Cont’d)

MS named one of “America’s Most
Endangered Rivers” for 2011 —
American Rivers

Repeated catastrophic flooding
including 2011

Criticism: Outdated FRM
measures/strategies

Criticism: Over-reliance on levees

35M acres of
wetland/floodplain in
upper MS cut off by
levees




FRM Opportunity?
Beneficial Functions of Floodplains

2

Floodplain benefits to name a
few...

Storage: 1 acre x 1" depth =
330k gallons

Conveyance

Water quality/
sedimentation

Habitat




FRM Opportunity? ] |
CRP in Urbanized Watersheds [SEEEEE,

Indian Creek Basin, IA
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. o Targeted Riparian Practice-Type CRP Gain | No CRP scenario peak discharge: 2,943 cfs 1 Disch Hyd h 02
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Land held in CRP has b in the CDL The CRP targets practice types that increase 21T YA ]
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Change from Current (Acres) | 05
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FRM Opportunity?
Policy

WRDA'07 called for new Principles and
Guidelines for all federal water resource
projects

New standards must protect the
environment by:

“Room for Water”
Maximizing sustainable economic “Living with Water”
development “Room for the River”

Avoiding unwise use of floodplains Widen floodplains

Lower floodplains
Structural overtopping
Diversions

Channel deepening
Storage areas

L= ERDC

BUILDING STRONGg Innovative solutions for a safer, better world

Protecting & restoring natural systems (i.e.,
floodplains)

Incorporate non-structural measures




FRM Opportunity?
RhEPS for Levee Slope Stability

Transition biopolymer technology from MIL R&D to CW levee and dam
applications

Immediate benefit of of improved Long-term benefit of rapid, full
cohesion of soil particles vegetation of soil cover

Day 20  Day 20
BP Control
| Treated

Average Biomass - Bermuda Grass Day 20

0.243

HWloss MA3 M Roughness

7
z y

5 ' ;

4

3

1 &

0 ] -_* :\

Double Double S|ng!e Control (no
Applicationat Application  Application application) ol
Depth (surface) (surface) -

0.073

Roughness (-1) and
Soil Loss {(m”3 per surface area)

Day 20 Day 20
Control BP
Treated




FRM Opportunity?
RhEPS Sand Boil Mitigation Concept

Field Studies have shown Bio-
sealing to reduce flow rates by
5-20 times

Nutrient and Microbial
Consortia Placement
Volume

Receding Flood Waters Bio-Affected Soil Volume




FRM Opportunity?
‘Stream/Bank Restoration

LR s
BN i

 In-stream flow and vegetation
dynamics

* Floodplain functionality

e Climate
uncertainty

« Stream bank stability and
vegetation/revegetation




FRM Opportunity?
Reservoir Sediment Management

Tuttle Creek Reservoir, KS
® Google Earth

Image date 8/26/2010

39-27'N lat.

96-43' W long.

2 ; i
¢ 3 Image © 2012 DigitalGlobe | 3 Sl
& P &7 Imdge USDA Farm Service/Agency 4 (1()(32\|L(<.,HVT n
: ‘ {

e

Googleearth  mies : A

kmf 6

Delta Formation
Tuttle Creek Reservoir, KS

Passing Sediment
Sanmenxia Dam, Yellow River,




FRM Opportunity?
Wave Dissipation by Vegetation

|

» Guidance to describe wave dissipation by natural
features, and engineering tool development

= Complement traditional coastal protection

» Maximize ecological benefits and services




Coastal Storm Modeling System
CSTORM-MS)

—— T =
TC96 PBL Fod =

——
— Wind Field - Wind Stresses

Surge Model Wave Models

ERDC

BUILDING STRONGg Innovative solutions for a safer, better world




If Mother Nature bats last,
shouldn’t we put her in the lineup?

;  NewsOrléans®
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Where do we go from here?

L= ERDC

BUILDING STRONGg Innovative solutions for a safer, better world




