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Interagency	Performance	Evalua3on	Task	Force	

	
The	Hurricane	Protec3on	System	
The	Storm	
The	Performance	
The	Consequences	
The	Risk	

…“to provide credible and objective scientific and engineering answers to 
fundamental questions about the performance of the hurricane protection 
and flood damage reduction system in the New Orleans metropolitan area.”                                                                        

      Chief of Engineers 

Repair and  
Reconstruct 

System Risk 
Assessment 

IPET	Reports	-			biotech.law.lsu.edu/Katrina/ipet/ipet.html	
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		System	
Volume	IV	The	Storm	
Volume	V	The	Performance	-	Levees		
		and	Floodwalls		
Volume	VI	The	Performance	–	Interior	
		Drainage	and	Pumping	
Volume	VII	the	Consequences	
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		Descrip'on	of	Vulnerability	to	Flooding		
		and	Risk	for	New	Orleans	and	Vicinity:	
		Past,	Present	and	Future		
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City	of	New	Orleans	
Ground	Eleva3ons	

From	Canal	St.	at	
Mississippi	River		

to	the	
Lakefront	at	U.N.O.	
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LONDON	AVENUE	CANAL	FLOODWALL	
HURRICANE	LEVEE	/	FLOODWALL	(14.0	FEET)	
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Lake Pontchartrain 

Lake Borgne 

Mississippi River 

Katrina’s Path 

Worse Case Path 



Hurricane	Katrina		

IPET	Reports	-			biotech.law.lsu.edu/Katrina/ipet/ipet.html	



Comparison of Design and 
Katrina Surge Levels 

Surge 
D 13 ft 
K 17 ft 

Surge 
D 11 ft 
K 10 ft 

Surge 
D 13 ft 
K 17 ft 

Surge 
D 12 ft 
K 17 ft 

Surge 
D 14 ft 
K 20 ft 



Comparison of Design and 
Katrina Waves 

Height/Period 
D 5.2 ft / 4.7 sec 
K 7.6 ft / 14.9 sec 

Height/Period 
D 7.8 ft / 7.3  sec 

K 8.7 ft / 6.7 sec ft 

Height/Period 
D 4.9 ft / 5.5 sec 
K 5.2 ft /16.3 sec 

Height/Period 
D 7 ft / 6.4 sec 

K 5.2 ft / 16.3 sec 

Height/Period 
D 5.4 ft / 5.6 sec 
K 9.4 ft / 13.5 sec 



8	to	15	feet	

10	to	13	feet	

9	to	11	feet	

12	to	15	feet	

High: 15 Ft. 

 

Low: 0 Ft. 

Breach	Loca*ons	(total	of	53)	

New	Orleans	
Levee	and	Floodwall	Breaches	

11	



Protecting deltas from 
coastal storms and flood Slide 12 / 46 

 

Consequences 
Total Fatalities up to 1600 

Direct Property Losses - $ 30 B 
Indirect Economic Losses -  up to $ 200 B 



“A	System	in	Name	Only”	
	•  System	Incomplete	

•  Datum/Eleva3ons	deficient	

•  Components	not	integrated	

•  Outdated	Hazard	and	Design	
Criteria	=	Outdated	System	

•  Lack	of	Infrastructure	Robustness/
Resilience	

	
•  Lack	of	Emergency	Preparedness	
and	Response	





Pre-Katrina	Actual	vs	Authorized	Eleva-ons	





Pumping Station, 17th Street Canal  



ADCIRC	Modeled	Katrina	Peak	Surge	

1965 SPH  = 12.4 ft,  
1965 PMH = 15   ft,  
Katrina     = 20   ft 



Publication (Year) 
Period of Record 

 
Meteorological 
 Parameter 

USWB 
Tech 

Report 
#33 

(1959) 
1900-1956 

NWS Tech 
Report #23 

(1979) 
1900-1975 

NOAA/NCDC 
Prelim 

Analysis 
(2006) 

1900-2005 

100-year Central Pressure 
Index (millibars) 

934.6 mb 926.2 mb 901.7 mb 

100-year Peripheral Pressure 
(millibars) 

1013.2 mb 1008.1 mb 1007.9 mb 

Return Period for a Hurricane 
Katrina intensity storm** (905 
mb) 

900 years 285 years 98 years 

	
	

Katrina Return Period ? 

Katrina Surge Level at Landfall        =  20.0 ft 
1965 Standard Project Hurricane     =  12.4 ft  
1965 Probable Maximum Hurricane =  15.0 ft  



Katrina	Return	Period	
Katrina was 
a 400-year 

event 
Based on 
“Surge 

Generation 
Potential” 

 
 

Actual 
Katrina 

Surge varied 
from  

<40- year to 
>400-year 
Depending 
on Location Storm Size, (Rmax, miles) 
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SPH 65 

Gustav 
Ike 

150 yr 

90 yr 

400 yr 

40 yr 

Source:	Irish	and	Resio	



I-Wall Foundation Failures  
 



Floodwall	Overtop/Scour	



Levee Overtop/Scour 



Mean	Failure	Frequency	
By	Polder/Basin	for	New	Orleans	

Polder	 2005	(Pre-Katrina)		
Years	

New	Orleans	East	 29	

Jefferson	 68	

St	Charles	 54	

Orleans	Main	 30	

St	Bernard	 30	

Plaquemines	North	 18	

Plaquemines	South	 18	

Jefferson	West	 22	

Orleans	West	 32	

Average	 33	

Source:	IPET,	Volume	8	



Chance of 
Hazard 

Vulnerability 
to Flooding 

System 
Performance X = 

Volume of 
Flooding 

 and  
Flood Depth 

 
By location 

and HPS 
Scenario 

 
With / 

Without   
Pumping 

Potential Loss 
of Life vs Flood 
depth** 
 
Potential 
Property 
Damage vs 
Flood depth** 
 
**Based on Pre-
Katrina 
population and 
property values 

Consequences X = Risk 

Expected 
Annual  
Loss of Life 
 
Expected  
Annual  
Economic  
Loss 
 

Performance 
of entire  
350-mile 
system 
 
1)  Pre-

Katrina 
2)  2007 
3)  2011 
 
Reaches, 
Features and 
Transitions 

 

The	Risk	Process		

Surge & Wave  
levels 
estimated at  
138 locations 
from 
 
76 possible  
hurricanes 
 
30 to 3000-Year 
storm events 
 
 

Based on Pre-
Katrina 
population 
and property 
values 



100-year Peak Surge, ft 



500-year Peak Surge, ft 





Sample	Fragility	Curves	for	Orleans	Main		
OM Fragilities
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100-year vs 500-year Flood Depth Maps 

Pre-Katrina, 500-year, 50% Pump 

2011, 100-year, 50% Pumps 

Pre-Katrina, 100-year, 50% Pumps 



Pre-Katrina, 100-year, 50% pump 

Loss of Life Risk Map 

Pre-Katrina, 100-year, 50% Pump 

Property Loss Risk Map 

Mean	Expected	Annual	Losses	
	
		44	Lives	
	
		$250M	



Infrastructure	Resilience	

Katrina	 No	Breaching	



Fatali3es	-	Orleans	Parish	(LifeSim)	
Sub-
Basin 

Katrina 
Flooding 

No 
Breaching 

OM1  11  7 

OM2  751  394  

OM3  84  63  

OM4  13   9 

OM5  53  23 
 

Total 912 496 
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East 

West 


