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e Scenario Al accurately simulates the surge and wave conditions that
actually occurred during Hurricane Katrina.

— The modeled hydrographs outside and inside St. Bernard Polder
closely match hydrographs measured by gauges during the storm.

— The model closely matches high water marks both inside and
outside of the Polder, including in locations within close proximity
to each of the Plaintiff Properties.

— The model also matches a variety of observed data, including
stopped clock data, photographs, videos, and property owner
testimony concerning the extent of flooding and the timing of
flooding during Hurricane Katrina
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Scenarios Al, A2, B1, B2, C, D, and E result in very little differences in
peak water surface elevations experienced external to St. Bernard
Polder.

The largest differences are experienced in the southern portion of the
IHNC where there is less than a 0.7 ft difference in peak water level
between Scenario A1 and Scenarios A2, B1, B2, and D, and less than
a 1.5 ft difference in peak water level between Scenario Al and
Scenarios Cand E.

The peak water surface elevations exterior to the St. Bernard Polder
for all the scenarios are summarized in Table 17 which list peak storm
surge elevations at 10 locations shown in Figure 53 in and around St.
Bernard Polder for all seven scenarios.

The peak water surface elevations at Plaintiff’s Properties inside and
outside of St. Bernard Polder are summarized in Table 18 for all seven
scenarios.
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e Ten locations exterior to and surrounding St. Bernard Polder identified with
blue circles and numbered el-e10. Plaintiff’s properties are identified with
yellow triangles.

| Figure 53
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e Scenarios Al, A2, B1, B2, C, D, and E peak water levels (in ft relative
to NAVD88 2004.65) at ten exterior locations around St. Bernard
Polder for all seven scenarios.

Exterior Scenario Scenario Scenario Scenario Scenario Scenario Scenario

Location Al A2 Bl B2 C D E
el 17.0 17.3 16.7 17.0 16.8 16.5 16.2
e2 16.8 17.3 16.6 17.1 16.7 16.3 16.2
e3 15.0 15.6 14.8 15.4 15.3 15.1 15.2
e4 14.1 14.6 13.7 14.2 13.4 14.5 14.2
e5 13.4 13.7 12.7 13.0 12.0 13.5 12.2
eb 13.5 13.8 12.8 13.1 12.0 13.7 12.4
e7 12.4 12.6 11.9 12.1 11.5 12.4 11.6
e8 11.6 11.7 11.4 11.4 11.1 11.5 11.0
e9 16.3 16.4 16.0 16.2 16.2 16.3 15.9
el0 13.2 13.3 13.0 13.1 13.2 13.3 13.0

Table 17
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e Scenarios Al, A2, B1, B2, C, D, and E peak water levels at Plaintiff’s
properties (in ft relative to NAVD88 2004.65) for all seven scenarios are
summarized in the Table below.

Scenario Scenario Scenario Scenario Scenario Scenario Scenario

Location Al A2 B1 B2 C D E
Adams 10.5 9.0 9.3 8.0 8.8 14.1 13.8
SBP #1 10.7 8.5 9.5 7.5 9.0 14.3 14.1
SBP #2 10.8 8.3 9.7 7.5 9.1 14.5 14.3
Tommaseo 11.0 7.1 10.1 6.3 10.3 14.7 14.5
SBP #3 11.3 6.2 10.6 5.4 11.0 15.0 14.9
SBP #4 11.5 4.6 10.8 4.1 11.5 15.6 15.5
Steve’sRV 115 4.6 10.8 4.1 11.5 15.6 15.6
SBP #5 11.5 4.6 10.8 4.1 11.5 15.8 15.7
Bordelon 11.6 4.6 10.9 4.1 11.5 16.8 16,5
PSS 11.7 4.0 11.0 3.8 11.6 14.8 14.9
Florissant ~ 17.3 17.5 17.2 17.3 17.2 17.1 16.9

Table 18
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Scenario A2 demonstrates that even if the Reach 2 levees had not
breached, flooding from the IHNC breaches alone would have caused
significant flooding at each of the Plaintiff Properties within the
federal levee system, and the same catastrophic flooding that actually
occurred within the Lower Ninth Ward of New Orleans and the
portion of St. Bernard Parish west of Paris Road.

To the extent the Court finds the United States liable for the
breaching of the Reach 2 levees, but not the IHNC floodwall breaches,
the Scenario A2 modeling results establish the baseline flooding
levels that would have occurred during Hurricane Katrina anyway.
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Scenario B1 demonstrates that, given the breaching of both the
Reach 2 levees and the IHNC floodwall, the expansion of the MRGO
from its authorized dimensions to its 2005 dimensions, and the
degradation over that time of the surrounding wetlands had little
impact on the flooding that took place during Hurricane Katrina, and
that the same catastrophic flooding would have taken place at each
Trial Property under those circumstances.

Accordingly, to the extent that the Court holds the United States
liable for the expansion of the MRGO but not the breaching of the
Reach 2 levees, the Scenario B2 modeling results provide the baseline
flooding levels that would have occurred on each Trial Property
during Hurricane Katrina in the absence of United States action.
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The Scenario B2 modeling results show that, even if the Reach 2 levee
breaches did not occur, the MRGO did not expand, and the wetlands
did not degrade relative to their 1956 conditions, significant flooding
still would have occurred at each Trial Property inside the federal
levee system during Hurricane Katrina, and catastrophic flooding still
would have occurred on the Plaintiff Properties located in the Lower
Ninth Ward and the portion of St. Bernard Parish west of Paris Road.

Accordingly, to the extent the Court holds the United States liable for
the Reach 2 levee breaches and not the IHNC floodwall breaches,
Scenario B2 provides the baseline flooding levels that would have
occurred on each Trial Property during Hurricane Katrina in the
absence of United States action.



Conclusions Case 1:05-cv-01119-SGB Document 241-14 Filed 11/12/13 Page 10 of 18

The Scenario C modeling results show that, given the breaches of the
Reach 2 levees and IHNC floodwall, even if MRGO were never
dredged, and the wetlands did not degrade relative to their 1956
conditions, catastrophic flooding still would have occurred at each
Trial Property inside the federal levee system during Hurricane
Katrina.

Accordingly, to the extent the Court holds the United States liable for
the dredging of the MRGO, and the full degradation of the wetlands,
but not the breaching of the Reach 2 levees, Scenario C provides the
baseline flooding levels that would have occurred during Hurricane
Katrina in the absence of United States action.
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e The Scenario D modeling results show that if the federal levee system
were never built, flooding at each Trial Property located inside the
federal levee system during Hurricane Katrina would have been 3-5 ft
worse than actually experienced during the storm.

e The Scenario E modeling results show that if the MRGO was never
dredged and the wetlands remained in their 1956 conditions, but the
federal levee system was never built —i.e., the United States did not
fund or build any flood protection or navigational project adjacent to
St. Bernard Polder, flooding at each Trial Property located inside the
federal levee system during Hurricane Katrina would have been 3-5
worse than actually experienced during the storm.

e To the extent that the Court holds the United States liable for the
dredging and expansion of the MRGO, and/or the degradation of the
wetlands, but holds that Plaintiffs’ properties are not entitled to any
particular level of protection from the federal levee system, these
modeling results show what baseline level of flooding would have
occurred during Hurricane Katrina in the absence of United States
action.
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Scenarios Al, A2, B1, B2, C, D, and E demonstrate that no variable
tested in my modeling had any impact on the flooding experienced at
the Florissant property.

Accordingly, to the extent the Court holds the United States liable for
the dredging and expansion of the MRGO, all wetlands degradation,
and the breaches of the Reach 2 levees, the modeling results show
that the Florissant property would have flooded to 17 ft regardless of
any United States’ action.



Tab|e Of conteﬁtge 1:05-cv-01119-SGB Document 241-14 Filed 11/12/13 Page 13 of 18

e References



Refe rences Case 1:05-cv-01119-SGB Document 241-14 Filed 11/12/13 Page 14 of 18

Bunya, S., J.C. Dietrich, J.J. Westerink, B.A. Ebersole, J.M. Smith, J.H. Atkinson, R. Jensen, D.T.
Resio, R.A. Luettich, C. Dawson, V.J. Cardone, A.T. Cox, M.D. Powell, H.J. Westerink, and H.J.
Roberts, 2010: A High Resolution Coupled Riverine Flow, Tide, Wind, Wind Wave and Storm
Surge Model for Southern Louisiana and Mississippi: Part | — Model Development and
Validation. Monthly Weather Review, 138, 345-377.

Dalrymple, R.A., 2011: Expert Report of Robert A. Dalrymple, Ph.D., Armstrong v. United
States, 10-cv-866 (E.D. La).

Dietrich, J.C., S. Bunya, J.J. Westerink, B.A. Ebersole, J.M. Smith, J.H. Atkinson, R. Jensen, D.T.
Resio, R.A. Luettich, C. Dawson, V.J. Cardone, A.T. Cox, M.D. Powell, H.J. Westerink, and H.J.
Roberts, 2010a: A High Resolution Coupled Riverine Flow, Tide, Wind, Wind Wave and Storm
Surge Model for Southern Louisiana and Mississippi: Part Il — Synoptic Description and
Analyses of Hurricanes Katrina and Rita. Monthly Weather Review, 138, 378-404.

Dietrich, J.C., J.J. Westerink, A.B. Kennedy, J.M. Smith, R. Jensen, M. Zijlema, L.H. Holthuijsen,
C. Dawson, R.A. Luettich, Jr., M.D. Powell, V.J. Cardone, A.T. Cox, G.W. Stone, H. Pourtaheri,
M.E. Hope, S. Tanaka, L.G. Westerink, H.J. Westerink, Z. Cobell, 2011a: Hurricane Gustav
(2008) Waves, Storm Surge and Currents: Hindcast and Synoptic Analysis in Southern
Louisiana," Monthly Weather Review, 139, 2488-2522, DOI 10.1175/2011MWR3611.1.

Dietrich, J.C., M. Zijlema, J.J. Westerink, L.H. Holthuijsen, C. Dawson, R.A. Luettich, R. Jensen,
J.M. Smith, G.S. Stelling, G.W. Stone, 2011b: Modeling Hurricane Waves and Storm Surge
using Integrally-Coupled, Scalable Computations, Coastal Engineering, 58, 45-65.



Refe rences Case 1:05-cv-01119-SGB Document 241-14 Filed 11/12/13 Page 15 of 18

Dietrich, J.C., S. Tanaka, J.J. Westerink, C.N. Dawson, R.A. Luettich, Jr., M. Zijlema, L.H.
Holthuijsen, J.M. Smith, L.G. Westerink, H.J. Westerink, 2012: Performance of the
Unstructured-Mesh, SWAN+ADCIRC Model in Computing Hurricane Waves and Surge" Journal
of Scientific Computing, 52, 468-497.

Fitzgerald, S.A., 2013: Expert Report of Steven D. Fitzgerald, St. Bernard Parish v. United
States, 05-1119 (Fed. Cl.).

Ebersole, B.A., J.J. Westerink, D.T. Resio, and R.G. Dean, 2007: Performance Evaluation of the
New Orleans and Southeast Louisiana Hurricane Protection System, Volume IV — The Storm.
Final Report of the Interagency Performance Evaluation Task Force, U.S. Army Corps of
Engineers, Washington, D.C., (with technical appendices), 26 March.

Hope, M.E., J.J. Westerink, A.B. Kennedy, P.C. Kerr, J.C. Dietrich, C. Dawson, C.J. Bender, J.M.
Smith, R.E. Jensen, M. Zijlema, L.H. Holthuijsen, R.A. Luettich Jr., M.D. Powell, V.J. Cardone,
A.T. Cox, H. Pourtaheri, H.J. Roberts, J.H. Atkinson, S. Tanaka, H.J. Westerink, and L.G.
Westerink, "Hindcast and validation of Hurricane Ike (2008) waves, forerunner, and storm
surge," Journal of Geophysical Research: Oceans, 118, 4424-4460, doi:10.1002/jgrc.20314,
2013.

Kennedy, A.B., U. Gravois, B.C. Zachry, J.J. Westerink, M.E. Hope, J.C. Dietrich, M.D. Powell,
A.T. Cox, R.A. Luettich Jr., R.G. Dean, 2011: Origin of the Hurricane lke Forerunner Surge,
Geophysical Research Letters, 38, L08608.



References Case 1:05-cv-01119-SGB Document 241-14 Filed 11/12/13 Page 16 of 18

Kerr, P.C., R.C. Martyr, A.S. Donahue, M.E. Hope, J.J. Westerink, R.A. Luettich Jr., A.B.
Kennedy, J.C. Dietrich, C. Dawson, H.J. Westerink, 2013a, "U.S. I00S coastal and ocean
modeling testbed: Evaluation of tide, wave, and hurricane surge response sensitivities to

mesh resolution and friction in the Gulf of Mexico," Journal of Geophysical Research: Oceans,
118, 4633-4661, DOI 10.1002/jgrc.20305.

Kerr, P.C., A.S. Donahue, J.J. Westerink, R.A. Luettich Jr., L.Y. Zheng, R.H. Weisberg, Y. Huang,
H.V. Wang, Y. Teng, D.R. Forrest, A. Roland, A.T. Haase, A.W. Kramer, A.A. Taylor, J.R. Rhome,
J.C. Feyen, R.P. Signell, J.L. Hanson, M.E. Hope, R.M. Estes, R.A. Dominguez, R.P. Dunbar, L.N.
Semeraro, H.J. Westerink, A.B. Kennedy, J.M. Smith, M.D. Powell, V.J. Cardone, A.T. Cox,
2013b, "U.S. IOOS coastal and ocean modeling testbed: Inter-model evaluation of tides,
waves, and hurricane surge in the Gulf of Mexico," Journal of Geophysical Research: Oceans,
118, DOI 10.1002/jgrc.20376, In Press.

Kok, M. M. Aalberts, W. Kanning, B. Maaskant, L. de Wit, 2007: Polder Flood Simulations for
Greater New Orleans: Hurricane Katrina, August 2005, Report for the plaintiffs in Robinson v.
United States, No. 05-4182 (E.D. LA).

Kok, M. M. Aalberts, W. Kanning, B. Maaskant, L. de Wit, 2008: Polder Flood Simulations for
Greater New Orleans: The Neutral MRGO Scenario, Report for the plaintiffs in Robinson v.
United States. No. 05-4182 (E.D. LA).



Refe rences Case 1:05-cv-01119-SGB Document 241-14 Filed 11/12/13 Page 17 of 18

Pullen, T., N.W.H. Allsop, T. Bruce, A. Kortenhaus, H. Schuttrumpf, J.W. van der Meer, 2007:
EurOtop Wave Overtopping of Sea Defenses and Related Structures: Assessment Manual, Die
Kuste, Archive for Research and Technology on the North Sea and Baltic Coast, 73,
Herausgeber: Kuratorium fur Forshung im Kusteningeneiurwesen.

URS, 2006: Final coastal and riverine high-water marks collection for Hurricane Katrina in
Louisiana, Final Report for the Federal Emergency Management Agency.

Westerink, J.J., R.A. Luettich, J.C. Feyen, J.H. Atkinson, C. Dawson, H.J. Roberts, M.D. Powell,
J.P. Dunion, E.J. Kubatko, H. Pourtaheri, 2008: A Basin to Channel Scale Unstructured Grid
Hurricane Storm Surge Model Applied to Southern Louisiana, Monthly Weather Review, 136,
3, 833-864.

Westerink, J.J., 2008: Department of Justice Expert Witness Report: ADCIRC Storm Surge
Simulations, Report for the United States in Robinson v. United States, No. 05-4182 (E.D. LA).



Case 1:05-cv-01119-SGB Document 241-14 Filed 11/12/13 Page 18 of 18

Pursuant to 28 U.S.C. 1746, I, Joannes J. Westerink, certify under penalty of perjury that the

above testimony is true and correct.

Dated: 11-12-2013 Quameea & W LA

Joannes J. Westerink

Service By E-Filing



	DirectTestimony-jjw-PART9-CR
	Direct-cover-20131112-jjw
	20131112-Westerink Direct Draft-v65c-jjw
	Direct-cover-20131112-jjw

	Direct-cover-20131112B-jjw



