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100 Yeérs of Civil Engineering at Maryland

Interagency Performance Evaluation Task Force

...“to provide credible and objective scientific and engineering
answers...."
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E Congress Authorizes Study
E Congress Authorizes 70/30 cost sharing
L Corps Recommends Barrier Plan
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The Storm
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Early Morning 29 August During Katrina
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System Performance

Levee Overtopping
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HPS 2007
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£ |Southeast Louisiana
o Hurricane Protection System
¥ and Major Evacuation Routes

1 Pump Stations
|~ New Floodwalls
| = NewRaised Levees
‘ Advertised, Awarded or Underway Levees
s ficdded Scour Protection
e Existing Mississippi River Levees
e Existing HPS Levees
[___| Parish Boundaries
— Interstate
—— Major Highway

Repalred svstem
| —220 total miles of levees and
i| floodwalls repaired
| —2.3 mi new floodwall
| —22.7 mi new levee
| —195.3 mi scour repair (98 mi
1 MRL completed 17 Mar)
'| -3 interim gated closure g LR B
structures (IGCS) with
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—4 closure structure repalrs
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HPS ~2011

Levees | US Army Corps

of Engineers.

Southeast Louisiana

Hurricane Protection System
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100 Year Map
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Chance of
Hazard

Index of
possible
life & property

Based on surge & wave
levels estimated at
138 locations from

152 possible
hurricanes

300 to 5000 Year
storm events

Risk & Reliability Modeling

System X
Performance

ikl Bl

Performance of entire
350-mile system

Three scenarios:
1) Pre-Katrina
2) Current

3) Future

Probability of Flooding

Consequences

Potential Loss of Life**
Potential Property Damage**

**Based on Pre-Katrina
population and property values

RS
N {P

http://INOLArisk.usace.army.mil

) -

e University of Maryland s 36

2, Q
IRYLAS




100 Years of Civil Engineering at Maryland

LA West and East — B. Lafourche Boundary

SWL 500 Year Return - NAVD88 2004.65 Feet
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Hurricane Surge Freguency Estimates
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New Orleans
~ Hurricane Protection System

Reach NOE3
eLength = 970 ft

(8 -Design Water Elev. = 8.75 ft
B *Crest Elev. = 13.27 ft

M8 -Type = Levee

gli 4 *Sub-basin Ref. = NOE5

*Failure Prob. = Fragility Curve ,ErOdibi”ty Index Factor
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Feature 5 — Pumping Statio ]
| sLength = 150 ft B 1
“Invert Elev. = 13.25 ft & J  Stability
«Crest Elev. = 13.27 ft 0 >

| eType = St. Charles P.S.#16
*Sub-basin Ref. = NOE5

Water Elevation
(NAVD88 (2004.65))
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Fragility Relationships
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e Systems Analysis for Probability of Flooding

Component -*
Fragility < _ Pog

Probability of Failure

Sub-basin
Interflow

Rainfall
Volume

\ 3 1.0 Volume 1
=\ Breach Branch Rate 1
0.0
Open Gates

“““ el Volume 2

0}A No *  Branch Rate 2
Overtopping

Closed Gates ) R Volume 3
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Pre-Katrina HPS, 100-Year Flood Depths

* Assumes 0% internal pumping
capacity

Feet of Flooding
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| 100-Year (196) Hurricane Flood Depth Maps

Pre-Katrina, 1% Hurricane Flood
Depth,
0% Pump
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500-Year (0.2%0) Hurricane Flood Depth Maps

Pre-Katrina, 500-year, 0% Pump 2007, 500-year, 0% Pump
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Consequences
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B Risk Maps (Draft) Pre-Katrina

Hurricane Protection System in place before Katrina with no pumping
There was a 1% (1 in 100) chance for this number of fatalities

1% Mean Loss of Life Risk

e Protection System in place before Katrina with no pumping

as a 1% (1in 100) chance of this percentage property loss

1% Mean Economic Risk
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I 10% - 30%
[130%-60%
[150%-70%
I 70% - 90%
Bl > 90%
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Hurricane Protection System in place before Katrina with no pumping Hurricane Protection System in place in June 2007 with no pumping 100-Year Hurricane Protection System with no pumping
There was a 1% (1in 100) chance for this number of fatalities ‘There was a 1% (1in 100) chance for this number of fatalities There is a 1% (1 In 100) chance for this number of fatalities
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r Hurricane Protection System in place in June 2007 with pumping at 50% of capacity
Hurricane Protection System in place before Katrina with pumping at 50% of capacity There was a 1% (1 In 100) chance for this number of fatalities

There was a 1% (1 in 100) chance for this number of fatalities

Pre-Katrina, 100-year, 50%'pump

100-Year Hurricane Protection System with pumping at 50% of capacity
There is a 1% (1 in 100) chance for this number of fatalities
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Economic 1% Risk Maps (Draft)

Hurricane Protection System in place before Katrina with no pumping
There was a 1% (1 in 100) chance of this percentage property loss

Hurricane Protection System in place in June 2007 with no pumping 100-Year Hurricane Protection System with no pumping

There was a 1% (1 in 100) chance of this percentage property loss There is a 1% (1 in 100) chance of this percentage property loss

Hurricane Protection Sys
There was a 1%

m in place before Katrina with pumping at 50% of capacity
1 in 100) chance of this percentage propery loss

2007, 100-year, 0% Pump

2011, 100-Year, 0% Pump

100-Year Hurri Protection System with pumping at 50% of capacity
Thereis a 1in 100) chance of this percentage property loss

2011, 100-Year, 50% Pump
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L Property Loss ($M) Property Loss

<50 <10%

50 - 200 10% - 20%
200 - 350 20% - 30%
350 - 500 30% - 40%
500 - 650 40% - 50%
650 - 800 50% - 60%
800 - 950 60% - 70%
950 — 1,100 70% - 80%
1,100 - 3,000 80% - 90%
> 3,000 90 - 100%

%0 of Value

L_oss of Life,

Life Loss
0-40
40 - 120
120 - 200
200 - 280
-0 | 106 Expected Losses,
360 — 440
w- | 2007. with P
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Hurricane Surge Potential

Katrina was a
400-year
meteorological
event

Katrina Surge
varied from
<50- year to

>500-year

Storm Intensity (Pressure deficit, mb)
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JPM-0OS Hurricane Paths
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Figure 10. Synthetic storm tracks of the greater storms.
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Surge Exceedence
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Figure 15. Cumulative probability plot and
determination of the 100- year surge.
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