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The Flood Challenge in the
Mississippi River Basin

Gerald E. Galloway, Jr., PE, PhD
Water Policy Collaborative, University of Maryland
Visiting Scholar, US Army Corps of Engineers

From the 18th Century to Katrina
r

The Mississippi Basin Drains 41% of the
Contiguous United States

New Orleans 2

The Mississippi Basin

» Mississippi River - 6,200 km

* 32% of total US farm acreage

» Major population areas along
Mississippi, Ohio and Missouri
Rivers

* 20,000 km Waterway
Transportation Network

» Urban areas protected by

levees and upstream

reservoirs

Locks and dams on upper

Mississippi and Ohio Rivers

» Below St. Louis, Mississippi
controlled by river works — no
locks

Floods Were Part of Early North American History and
People Adapted
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The Solution:
Federal Levees;
Floodways;
Revetment;
Dredging; Dikes;

A Major Flood Occurred in 1927

Congress Set the National
Policy

« Flood Control Act of 1936 - The Nation

«...destructive floods upon the rivers...constitute a
menace to national welfare; it is the sense of Congress
that flood control is a proper activity of the
Federal Government

»... the Federal Government should improve or
participate in improvements,,,for flood control purposes if

the benefits to whomsover they accrue are in excess of
the estimated costs...

Build More Dams, Levees, Dikes and Floodways

3-2



1965 AT — AT XD KRKFRF AL, FE# 75 N, 85 @RV OHE Tholz, ZHETIE, ik
KT T 2T H -T2 ZORED T ANV — ATk L ThiBisn o e biroT, -, 1HIRIC
BRL T KERBRT 07T DEASITZ, 1T AR RIS Lo RIT 100 4EfE RO PLKFFDKNLEY
EWEZAITRET DL o7z, SHIT AR~y 7T HIERSIVT, 9 2 5 ADVKERBITINAL
72

Z D WK — AT T DRI E A 1% TE T, 1936 FFITHRBUNF N EAEZ RO 281078
ST IR OAE RAZKTL TIE 500 4225 1000 A1 EEDPEKITH L Th Z 2R LTk KA L > T
&, LU, G R ORISR L TE, FRCEEDRRE SN TUVRD o7, BIRLZ, 200~300 (T
1EIDOKFIZKIL COIEMETH T2, S RIDOT N —FPEE ST T, ZOREHELS & LiFohbsZ el
LD,

Hurricane Betsy — New Orleans National Flood Insurance Program

1965 * Requires Communities to
Join National Program

« Damages g
— 75 Persons Killed " '&f_:r
— $8.5 Billion (2005 dollars) B

new development to be above
100 year flood elevation

- — If community is in program,
* Result residents eligible to buy flood |
— Hurricane Protection for New Orleans insurance
— National Flood Insurance Program * Federal Government Maps
Floodplain

» 20,000 Communities Have
Joined Program

Flood Protection Levels

1936 1990

Rivers

500 -1000 year >100 year (no
standard

Coasts

No standard 200-300 year
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In 1993 the Upper Mississippi and Missouri Rivers
Flooded — Flood of the Century

* Impact
138 persons Killed ~ seizer Ay 1o viEw an iAce
« $20 Billion Damages

» Midwest Shut Down for
Months

=

St. Louis, 1993

White House Floodplain
Management Review
Committee

» Determine Causes of '93 Flood

« Evaluate Floodplain Management
Programs

« Recommend Changes in Policies
Programs and Procedures

Conclusions

» 1993 Flood Was Significant
Hydrometeorologic Event

* Major Floods Will Continue to Occur

34
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Conclusions WHAT NEEDS TO BE DONE
* People and Property Are at Risk
in the Floodplain ————

— Most Floodplain
Residents Don't

» Share Responsibility and Costs for
Floodplain Management Among
Federal, State, and Local
Governments and Impacted
Populace

— Level of Protection
Too Low

— Many Structures
Unnecessarily Located in

Floodplain
¢ Avoid Use of Floodplain: Don't Develop * Minimize Damages to Development
When You Don't Need To that Does Occur and Has Occurred
- - Hold the Water Where It Falls
— Floodproof

Relocate Endangered Structures

Use Levees/Floodwalls, When Justified
Insure Those at Risk

Educate Floodplain Occupants

Since 1993

« Greater National Awareness of Flood Threat

« State and Local Attention to Floodplain
Management

* Relocations
* Increased Attention to Natural Resources
* Focus on Watersheds
« Growth in Technology
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(] Uplands ] Coastal Marsh map of Coustal Louisiana
[ Natural Levee [ Urban
D Swamp = Chenlers
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B preas to be Repaired

Impacted A,
Orieais East Bank Significant Damage

Non-Federal Levee

GROUND ELEVATION MODEL
City of New Orleans From Canal St. at

Ground Elevations Mississippi River
to the

FLOODWALL ALONG

MISSISSIPI RIVER ST Lakefront at U.N.O.

B
LONDON AVENUE CANAL FLOODWALL l

HURRICANE LEVEE / FLOODWALL (14.0 FEET)  med>
[ INTERIM LEVEL PROTECTION (10.0 FEED [ 3 I

S IN FEET NG

ST ANTHONY AT

sTLOUIS

O CATHEDRAL
ESPLANADE AT
ST. CLAUDE

© GENTILLY BLVD
WILDAIR DR

S WAINRIGHT DR

® AT L. C. SIMON
UNO SIDE OF
WAINRIGHT DR

al
ne Team: Relevant, Re:

d esponsive, Relial

New Orleans: Maximum Flooding Depth
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Unwatering
New
Orleans

Deb r|S 3 = ~ = _-_ Current Pumping y as P ge of Design Capacity

Removal

D+52
12 Million

Cubic

Yards
Removed

3” Rainfall In 6 Hours Current Situation

| Orteans East Bank Sy Unwatering is complete

Damaged levee system (breaches,
notches, degradation, disintegration)
Temporary repairs of breaches
completed; interim repairs underway

Pumps approximately >50%
operational

At risk to storm
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Repair of Damages to Federal
Hurricane Protection System

* Pre-Katrina protection restored by 1 Jun 06

« Long duration projects need each available day

« Phase 1 Projects at outfall Canals allow for protection while pumping

Point of vulnerability + Interim measures in place

Funding delays push s to the right — sustaining vulnerability
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East Breach of IHNC — Permanent Repair
(New T-Wall w/Original Wall Superimposed)

New T-Wall

New Scour
Protection

Original Wall

Flood System Performance Review

National Research

Periodic Review of IPET Reports
Council Independent
Review Panel

Independent Commentary
Pu N
Forums

nteragency Performance American Society of
Evaluation Task Force Civil Engineers External

f

(IPET) Review Panel
Interagency External
Near-real Time Review
of IPET Plans

Interagency Performance Evaluation
Task Force Questions

* What Was the Actual Storm Surge?

« Why Did the Levees and Floodwall Fail?

* How Did the Pumping System Perform?

*« What Were The Consequences of the Failure

* What Must Be Immediately Corrected To Be
Ready for Next Year? |

t Anyone Seem to

“ANhy Didn’
Understand the Th_reat’?

Why Didn’'t Anyone Understand the
Threat??

* We Led People to Believe They Were Safe
* We Don’'t Communicate Residual Risk
* The Memories of a Floods/Hurricanes Fade
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How Do We Deal With a Murky Future?
* Avoid Use of Floodplain; Floodproof; Hold

Water; Relocate Those at Risk ; Educate
« Identify Those at Risk to and Consequences of

g i s Flooding; Early Warning and Evacuation
S ; e | |+ Inventory and Assess Flood Structures
Bulm mmil] S LI | |- Establish National Flood Policy
—e « Integrate Flood Protection with Other Water
How Do We Deal With a Resource Activities (IWRM) B '
* Money

Murky Future?

An Integrated Approach to Water
Resources —The Louisiana Example

« Effective and Balanced
Flood Damage Reduction

« Navigation

« Environmental Restoration
« Water Quality

« Water Supply

« Infrastructure Renewal

A Comprehensive and
Clearly Defined
Original coastline Approach to Post-
Katrina Activity

3-11



Deomoe
Rrigate

Gozaimashita

2) NUr—2 - h M) —TRAERRE

FRES b 5 B 6 =S A R — T
2 7

hER A EIRE

N)ir—2-hh)—+ KEREE

Chubu Regional Bureau Study Team on Hurricane Katrina
November 8-14.2005 in New Orleans
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257,239 Residents
$270 Billion Residential, Commercial & Public Property
Major Evacuation Routes for 1,082,198 Residents -
I-10
U.S.61
U. S. 90/LA 48
Huey P. Long Bridge
Lake Pontchartrain Causeway
Louis Armstrong International Airport
7 Drainage Pump Stations

4 Hospitals
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Katrina 7:30 A.M. WRL @ Canadian Katrina 8:00 A.M. WRL @ New Orleans
National Railroad Rails +7.5 International Airport / Water + 8.0
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Water in the US Institutional Challenges and

No one Federal Policy: collection of Changes
incremental policies
90,000 peoplein Federal authorized projects
Government « Ability for smaller
Parts of 10 Cabinet Departments communities to pay
2 major Independent Agencies » Fully Fund Projects

. * Inadequate funding
34 Smaller Water Agencies levels to replace aging
State and Local over 300,000 people infrastructure

Private sector and consultants over
50,000

* Backlog of O&M and
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Lessons

Realities of Federalism

— Issue of Army-National Guard
Politics: Democrat-Republican
— Personal Agendas

Fragmentation — need for one boss
in recovery -

Communications

—Org’s had no one common backup
Infrastructure remains hidden to
public until a disaster

Risk Perception: Did not heed our
own warnings —

¢ Unmasks the Critical Lessons
Relationship between flood

management and
economic development |
and social well being and i
importance of
Infrastructure to
Developed as well as

developing

« Bankers say - “Fix the
Levees” —then we will
invest

Future: BUT - How?

Regional Decision Making Approaches to
recovery:

— Combine revenue generating from region
with cross subsidy

Special Rules for at Risk Urban Areas?

Shows U.S. part of Globalization — closer
cooperation with other countries expertise on
such disasters —e.g Local Japan and Local U.S

Risk — Insurance - How? Regional or National

Should People move back? Conscious
Relocating cities — Is it Possible?

Who do we protect —those with money only?
— How do we protect those without money?

e Building a New Ideological
and Ethical Consensus on

water

— Focus on the common ground
of engineering means and
environmental ends.

— Beyond equilibrium, status quo
and preservation notions of
ecology to:

— Designing and Choosing
desired future Ecologies

Conclusions and
Recommendations
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