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Interagency Performance Evaluation Task Force

…“to provide credible and objective scientific and engineering 
answers….”

Chief of Engineers

The System  
The Storm
The Performance
The Consequences

The Risk

Forensics /Rebuild

System Risk
Assessment

https://ipet.wes.army.mil NOLArisk.usace.army.mil



100 Years of Civil Engineering at Maryland

The Water Collaborative at the University of Maryland

Lake
Pontchartrain

Lake
Borgne

Mississippi River

East

West
MRGO



100 Years of Civil Engineering at Maryland

The Water Collaborative at the University of Maryland



100 Years of Civil Engineering at Maryland

The Water Collaborative at the University of MarylandM
IS

SI
SS

IP
PI

R
IV

ER
 B

A
N

K

LAKE
PONCHARTRAIN

SHORE

NEW
ORLEANS

A

B
LAKE PONCHARTRAIN

MISS. R
.A

B
PROJECT DESIGN
FLOWLINE (20 FEET)

D
ER

B
IG

N
Y 

A
T 

I-1
0 

ES
PL

A
N

A
D

E 
A

T
ST

. C
LA

U
D

E

C
A

N
A

L 
ST

 A
T 

R
IV

ER

ST
 L

O
U

IS
C

A
TH

ED
R

A
L

G
EN

TI
LL

Y 
B

LV
D

A
T 

A
LL

EN
D

IL
LA

R
D

 U
N

IV
C

A
M

PU
S

ST
 A

N
TH

O
N

Y 
A

T
W

IL
D

A
IR

 D
R

W
A

IN
R

IG
H

T 
D

R
A

T 
L.

 C
. S

IM
O

N

U
N

O
 S

ID
E 

O
F

W
A

IN
R

IG
H

T 
D

R

30

20

10

0

-10

-20

30

20

10

0

-10

-20

EL
EV

A
TI

O
N

S 
IN

 F
EE

T 
N

G
VD

FLOODWALL ALONG
MISSISSIPPI RIVER

23 FT

New Orleans Recent

LMSL

Peak Katrina Surge Level in L Pontchartrain



100 Years of Civil Engineering at Maryland

The Water Collaborative at the University of Maryland

Hurricane Protection System Chronology 

Congress Authorizes Study                                       

Congress Authorizes 70/30 cost sharing                          

Corps Recommends Barrier Plan                                   

Betsy

Fed Court halts project                                         

Corps restudies plan  

Corps Recommends high level plan

Congress Directs Parallel Protection Plan

Congress Authorizes Barrier Plan

Katrina

Source: Hurricane Protection Decision Chronology Study
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The Storm
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Early Morning 29 August During KatrinaEarly Morning 29 August During Katrina
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Katrina Peak Surge, ft
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System Performance

Floodwall  foundation breach

Floodwall overtop/scour breach

Levee Overtop
Levee Overtopping

& Scour Breach
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HPS 2007

Repaired system
−220 total miles of levees and 
floodwalls repaired
−2.3 mi new  floodwall
−22.7 mi new levee
−195.3 mi scour repair (98 mi 
MRL completed 17 Mar)
−3 interim gated closure 
structures (IGCS) with 
pumping
−4 closure structure repairs
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HPS ~2011
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Risk & Reliability Modeling

Chance of
HazardRISK System

Performance

Based on surge & wave
levels estimated at 
138 locations from

152 possible 
hurricanes

300 to 5000 Year
storm events

Performance of entire 
350-mile system

Three scenarios:
1) Pre-Katrina
2) Current
3) Future

Probability of Flooding

Potential Loss of Life**

Potential Property Damage**

**Based on Pre-Katrina 
population and property values

Consequences

Index of 
possible 
life & property 
losses

X X=

http://NOLArisk.usace.army.mil

&
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Hazard
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Comparison of Dutch and Louisiana Surge Frequency
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Reach NOE3

Reach NOE3 Reach NOE3
•Length = 970 ft
•Design Water Elev. = 8.75 ft
•Crest Elev. = 13.27 ft
•Type = Levee
•Sub-basin Ref. = NOE5 
•Failure Prob. = Fragility Curve
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Fragility Relationships
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Pre-Katrina HPS, 100-Year Flood Depths

* Assumes 0% internal pumping 
capacity

* Assumes 0% internal pumping 
capacity
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Pre-Katrina, 1% Hurricane Flood 
Depth, 

0% Pump

2007, 1% Hurricane Flood Depth, 
0% Pump

2011, 1% Hurricane Flood 
Depth, 

0% Pump

2011, 1% Hurricane Flood 
Depth, 

50% Pump

2007, 1% Hurricane Flood Depth, 
50% Pump

Pre-Katrina, 1% Hurricane Flood 
Depth, 

50% Pump

100-Year (1%) Hurricane Flood Depth Maps
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Pre-Katrina, 500-year, 0% Pump 2007, 500-year, 0% Pump

Pre-Katrina, 500-year, 50% Pump 2007, 500-year, 50% Pump

2011, 500-year, 0% Pump

2011, 500-year, 50% Pump

500-Year (0.2%) Hurricane Flood Depth Maps



100 Years of Civil Engineering at Maryland

The Water Collaborative at the University of Maryland

Consequences

Property type and value by 
census block

Stage-loss relationships for Pre-
Katrina population and property
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Risk Maps (Draft) Pre-Katrina

1% Mean Loss of Life Risk

1% Mean Economic Risk
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Pre-Katrina, 100-year, 0% pump 2007, 100-year, 0% pump 2011, 100-year, 0% pump

2011, 100-year, 50% pumpPre-Katrina, 100-year, 50% pump 2007, 100-year, 50% pump

Loss of Life 1% Risk Maps (Draft)

PAST PRESENT FUTURE
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Economic 1% Risk Maps (Draft) 

Pre-Katrina, 100-year, 0% Pump

Pre-Katrina, 100-year, 50% Pump

2007, 100-year, 0% Pump 

2007, 100-Year, 50% Pump 2011, 100-Year, 50% Pump

2011, 100-Year, 0% Pump

PAST FUTUREPRESENT
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Nature Bats Last
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Hurricane Surge Potential

Katrina was a 
400-year 

meteorological 
event

Katrina Surge 
varied from 
<50- year to 
>500-year
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JPM-OS Hurricane Paths

Figure 10.  Synthetic storm tracks of the greater storms.
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Surge Exceedence

Figure 15.  Cumulative probability plot and 
determination of the 100- year surge.
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