IUENCES¢N118KMA

H@USTON

A
MA{Y 26 2010 E:




Background

Personal background:

Msc at Delft University (1998)
PhD at Delft University (2003)
Joined Royal Haskoning in 2003
Moved to New Orleans in 2006
MBA at Tulane University (2010)

Royal Haskoning:
Global consultancy firm with strong Dutch roots (1881!)
B Framework contract with USACE in 2006

Five permanent staff and 20 temporary workers in New
Orleans project

® Offices
® Project offices



Topics for today’s talk

B Coastal challenges
B Storm surge threat
B Climate change

B Structural solutions and resilience
B Barriers, levees and floodwalls
B Resilience criteria

B Example: IHNC barrier, New Orleans
B Application of resilience criteria
B Progress




Zeeland (1953) B ElE! (20@5) lke (2008)
and New Orleans - JEREENES )8

Wind: 150 km/hour (Cat 1) 280 km/hour (Cat 5) 280 km/hour (Cat 4)
Surge: +6m MSL Surge: +9m MSL Surge: +6m MSL
Casualties: ~2000 Casualties: 1836 Casualties: ~200
Damage: $ 50 bin. Damage: $ 120 bin. Damage: $ 40 bin.



Climate change

B Climate change
cannot be ignored In
master planning of
resilient coastal 15ft
solutions

Sea level rise (w/o subsidence)

B Example: Delta Plan 10ft

for the Netherlands
“Together working Sft
with Water”

B 12 recommendations Of
for implementation

based on outlook up |
to 200 years Source: Dutch Delta committee 2008

=] (=
o wy
~ ~

2000
2050
2200



Wide array of solutions

B Structural solutions are one element of reducing risk in flood-prone areas

B Others are marshes, barrier islands, spatial planning, evacuation, etc.

B “One size fits all” does not exist:
B Find the right mix for each situation (political, physical, financial, etc.)
B Make it adaptable in an uncertain world
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Structural solutions

Much of the Netherlands is below sea level, in some places 20 feet below, a vast

outwash where three major European rivers wind their way to an often violent

North Sea. Not surprisingly, water management is a national religion, and today
the Netherlands is the global gold standard in flood control.
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Hurricane Risk Reduction System

100-YEAR RIBBONS OF PROTECTION
BARRIER. GATE: BREAKWATER: Could reduce e
The Army Corps of Engineers has decided how high each section of its redesigned leves system will be Night be bultt at required size of levee PuEr'E: H!‘n'll'er’
raised to protect the New Orleans area from storm surges caused by hurricanes with a 1in 100 chance e lnl Cenafs g e
af gecurring in @y year. The heights may still be adjusted as leves sections are built, with completion by A +.+" flood threat to
Jung 2011, The Mississippi Biver levees are not affectad by the new height requirements, b W Ln:'r.'lE' Ellrs Ward,
Y A eastern New
DRLEAMNS PARISH DRAINAGE '1_:':"' L EEEHJEI;IHF“: _E'..
CANALS: Tamporery gatas to he 4 et armard Parish
Egﬂﬂ:t ﬁﬁﬂiﬂ#ﬁ%ﬂ“ ES replaced with pumping stations “‘l‘l -t e 5 10; —;r P e
i = . i parmmanant struetures by Bk i i
Spllbrsy L duen LAKEFRONT: Host If'll'li-' Canal walls .1'Ll||j-'l i ".}“ ta T = (o MewOrieans e Z 5 “ﬁ
R QISR IEVAAE ara meat 100-year standards 3 W o i“""wf”‘(ﬂ
ey Qe B nighar than new e TF e ’5""*'*“
ST. CHARLES LaPlace 757} - FeqUIrEMEnts f 25 Eriaans I
PARISH EAST 20 3 _— [ | Mew B Parisk
BAMK: Leveas to - 0 i/ [l Drieans %
be: 7 feet higher e ¥ | |
s 2 fient higher | o X [ o :rl:nlls 1 : f’i’ﬂ?@%
a.) 40-15.5 = 165175 16.0 'Ill VEnue | "'HI"' 1 1. Bernard ﬂ?
e R |:| gtra:lt Ganal f i — “Parin (a4
al. Liaries P
Parzh Daztrehan Lok Kenner i \ I lﬂ.ﬂ:tl":lz
dl'l'.'.r\:'ﬂ - |
i et |, INDUSTRIAL GANAL AMD GULF INTRAGBASTAL
) . b el 1'5'&' 154 0180 f l,—l.‘»anal WATERWAY: Walls and keyeas may not naed
Luling ‘o F—s | 15.0-180 ta be raisad becauss af surgs barrkrs.
%0} L o *1"“'-" F g Metalria . { y I 4 il
JEFFERSON PARISH 11,5 Irttarsan Uity Park i Brleans
WEST BANK: Most iy Parish | o Nyl - . 14 = P arizh L 1E6-17.0
evees Righer than == o e .J‘f““ 5" 4 :]"d"sl“"m Eastern i
reuired pre-Katring s Wagdaman i E ULl LiadnG aha e N Orlpans
Lizteram CBD _~fbenind I e
1.5 Poocul) Fa .,
Wostwogo - 2,0-209 P
144 " - Nldlers frah .
5 : ArVEY SrE A e i = :
L Yegg,  Ganalg | CPT Chalmette o - AT »
T (s L gt rapp.l E ".
i 1™ o, (@) Orl=ans ot #7.5-000 -
1.5 et r Harvey 0 asih Intracoastal
e i) | i Waterway
105 14.1 i s AL
Biayon Aefle X Mississippi %4
Segnette L — [nasss ./ River
Gulf [ U5 Hoval 108
108 Intracoastal oSt . . . .
Waterway .
LEVEES AND FLOBNDWALLS Gu Id I ng prl nCI pIeS "
Mississippi River Lix T
Hurricane pratection . E ; h t th I f d f
Canal profection £ O r e n e I n e O e e n S e
H-#.-s:Lew: c:;.: Tiscchaca Er;.ﬁ.'sl;n:'"‘w I:hl:'dn-lml oLl I.I[HIH ” F‘ﬂ.IISH s ':""-. . .
W ar R'_'":"l' v FAREArala i SR NI an f t t I I
re ta sther. ek B
P A EAS! i) Uniform protection ieve
A saz R wian't e
(Hydraulic) resilience
Eourzes: Arry Corze of Ergineen y I




Resilience in design criteria (1)

Definition structural resilience: the ability to
withstand events higher than the design event

No resilience

Probability
of failure

Resilience
measures

100 Return period (years)



Resilience in design criteria (1)

Examples of resilience measures:

B Add armoring to prevent catastrophic
breaching

B Introduce checks for higher design events
with lower safety factors

When important?
B [ow to modest design standards

B Strong increase in hazard (surge, waves) or
consequences for events above design
event




Resilience In design criteria (3)
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Resilience in design criteria (4)

Hydraulic resilience criteria:

B All design elevations are higher than the 0.2%
event still water level

B Wave forces and overtopping rates are
calculated for 0.2% event and being used to
analyze structural / geotechnical behavior

500-year SWL

100-year SWL
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HURRICANCE GUSTAV -
SEPTEMBER 1, 2008

o L

Gustav produced surge
levels in the IHNC
around 11ft

2% surge : 13.5ft
1% surge : 15ft



Resilience IHNC barrier

B Height of the barrier is above the 500-year still
water level

B Structural resilience check of design for wave
forces and surge during 500-year event




Resilience for climate scenarios
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December 2008 — Ground Breaking




April 2009 — Arrival of first set of piles













Concluding remarks

Structural solutions are one of the necessary
components for protecting areas below sea level

B Structural resilience needs to be considered as
integral part during the design of sustainable
coastal solutions

B Hydraulic design of New Orleans risk reduction
system is a showcase for dealing with structural
resilience

B Extension is needed into other disciplines to
make these solutions resilient for all failure
mechanisms
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