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INTEGRATED FINAL FEASIBILITY REPORT AND
ENVIRONMENTAL |MPACT STATEMENT

FINAL ENGINEERING REPORT

1.0 PURPOSE

Note: This Appendix summarizes the preliminary engineering and design work completed faiternative
development, formulation, and design processes that evaluated NED and NER features up to the focus
array. This report includes hydrologic and hydraulic engineering analyses, including: levee and chanr
design, hydrologic/salinity control structure design, shoreline protection/stabilization design, marsh
restoration design, and Chenier reforestation design for the NED and NER featuresThe information
contained herein was presented in the 2015 Revised Draft Report that was released forgrebiew in March
2015. Changes to the NED and NER TSPs, and to the method of implementatmithe NED Recommended
Plan (NED RP) have occurred since that public review. Those changes are not captured in this Appenc
Since the NED Recommended Plan (RP¥ nonstructural and 100% voluntary, refinements to the NED TS|
that resulted in the identification of the RP are primarily captured in the Economics Appendix D, witt
changes in the method of implementation being addressed in Appendix L. The NER RP featamere also
refined and are captured in the Fact Sheet Appendix K. Certified cost updates for both RPs are capture
the Cost Annex to this Appendix. Descriptions of both plans appear in Chapter 4.

1.1 INTRODUCTION
1.1.1 General

The Southwest Coastal Louisiandytlocated in southwestern Louisiana adjacent toarekaesveran area of
approximately 4,700 square mild®e area includes Camerdigrmilion and CalcasieRarishesThe Gulf
Intracoastal Waterway (GIWW) bisects the area into north arregiomh generally running along the existing state
coastal zone boundafye study area is showirigure 1

Cameron Parish is located in the southwest corner of Louisiana. The southern boundary of the parish is the
Gulf of Mexico. Eightywo percent bCameron Parish is coastal marshtes parish is chiefly rural and the

largest communities are Cameron and Hackberry. Calcasieu Parish is located due north of Cameron Parish.
The town of Lake Charles is the parish seat, which is the largest urbatheustady area. Only a small

portion of the parish is located in the coastal zone. Vermilion Parish is located due east of Cameron Parish.
The southern boundary of the parish is the Gulf of Mexico. Large expanses of Vermilion Parish are open water
(lakesbays, and streams). Approximately 50 percent of the land is coastal marshes. The parish is chiefly rural
and the town of Abbeville is the parish seat as well as the largest urban area in the parish.

The area is characterized by extensive coastal mebirgielaupted by forests atop re@ittenieridges and

natural ridges. The main physiographic zones of the Chenier Plain include the Gulf Coast Marsh, Gulf Coast
Prairies, and Forested Terraced Uplands. The Gulf Coast Marsh is at or near sea level and borders the Gulf of
Mexico and most of the lar¢pkes are in this area. The Gulf Coast Prairie extends from the central part of
Vermilion and Cameron Parishes into the southern part of Calcasieu Parish, while the Forested Uplands, which
occur at or near Aot elevation, are located in the northam @f Vermilion and Calcasieu Parishes. Further

details of the project setting can be found in the Main Report.

/sﬁ,' Wl WATERWORKs
FELLE RIVER. LA
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1.1.2 Study Purpose

The NED purpose of thistudyis to provide hurricane and storm damage risk reduction to reduce the risk of
structuredamaged he NER purpose of tr&udyis to significantly restore environmental conditions for the
ecosystem of the study area.

/,/ St. Mary
Parish

I Parishes in Study [ﬁ\ EGiS

arish Boundary

U.S. ARMY CORPS OF ENGINEERS
NEW ORLEANS DISTRICT

Engineering Office

ssiana LANDBAT Imagery
Map Dute: October 10, 2013

Figure 1- Study Area

1.1.3 Study Overview
Separate alternatives were developed for the NED anoibj&dRvesind were analyzed independeAtty
initial array of NED and NER alternatives were evaluated to develop the focused array

Hurricane storm damage risk reduction measures were developed and screened using preliminary costs and
benefits to identify a focets array of NED alternativé3etails of this initial evaluation can be found in the
Appendix C to the Main Repatiomponent®f theNED focused array can be found in Sectiobeld®v

NER plan screening was based on monetary andoratary evaluations. Preliminary costs and benefits for
marsh restoration, shore protectdmgnierreforestation and water control were estimated. Screening criteria
included planning constraints; supportobjectives; measure effectiveness; and below average efficiency.
Measures that did not meet the screening criteria were retained only in limited instances in which they supported
critical adjacent featur@fternative plans for the focudelR arraywere created by combining measure types

Integrated Final April 206
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into comprehensive strategl@stails of this initial evaluation can be found in the Appendix C to the Main
Report All elevations presented in this Report are relative to NAVD 88 (2004.65) unless otherwise stated.

1.2 ALTERNATIVES

1.2.1 NED Focused Array

The focused arrayNED alternatives analyzed considtseafightplans identified beloWwhese include sififferent
levee alignmen(threein the area around Lake Charles, LA and three in the area around Abbetille, LA
norstructuraplars, and a no action pldfach of the levee alignmentss evaluated at three levels of risk reduction
2% (50yeay), 1% (L00yeay and .5%400yeay during final array comparisons.

Plan O: No Action

Plan 1: Lake Charldsastbank Levee

Plan 2: Lake Charles Westhank/Sulphur Extended Levee
Plan 3: Lake Charles Westbank/Sulphur South Levee
Plan 4: Delcambre/Erath Levee

Plan 5: Abbeville Levee (Abbeville Ring Levee)

Plan 6: Abbeville to Delcambre Levee

Plan 7: Nonstructural Plan (Justified Reaches Plan)

Plan 8: Nonstructural Plan (100 year Floodplain in 2075)

In a coastal environmeabastal storm damatggk can be caused by a combination of hurricane surge, waves, wave
overtopping of structuserainfall flooding including riverine flooding due to rainfall, or other sbhec®HED

portion of this study only addresses the risk of damage arising from hurricane storm surge and does not address othel
forms of damage resulting from hurricdneke project area for thelO-year eventmost of the damages are from
rainfall event§-or the 5L00year eventmost damages are associated with stormBatigstorm surge and waves

are taken into account in proposed levee dégigii tlecasef the levee desigisddefined as the probabilitgt

an area will be flooddry storm surgeresulting in undesirable consequeBt®sl105-101 requires project
performance to be described in terms of annual chance or exceedance probabiisriandslorather than level

of protectionin terms of annual chance or exceedance probalfliitaranial Exceedance Probability (AERe

is designed to withstand a storm singehias a 1 in 100 chance of occurring in any givepegtian 2 desbes

how the required 2%, 1% and .5% levee elevations were developed.

The nonstructurgllanswere evaluatdzhsed on several potential measOms waslevation of residential
structures to th&%stage under 2075 hydrologic conditions, apbgore han13 feet (whichever is loyer

A second involveecquisition/buyout of residential structures that would require elevation &eetrahd
property owners would receive fair market value for the property aéqthinetineasuravolved dry flood
proofing of nonresidentiahnd public structures (excluding industrial buildings and warehouses) for flood
depths not greater than three feet above the adjacent. gkdimal measure evaluated involved detached
flood proofing ofindudrial buildings and warehoussing barriers docalized storm surge risk reduction
measuresot exceeding six feet in height.

Designs and costs were developed for each level of risk reduction for each Bligrevealignmentseferred
to above siPlans-6 are shown ifrigure2 throughFigured. Further details on these alignments and how they were
developed can be found in the Main Repbit Engineering Repatibes not cover the nonstructural alterrsative

Integrated Final April 206
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in detail Details oftieanalysis and selection ofrtbastructural plan can be found inRfe Formulation Appendix
and theEconomics Appendix.
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1.2.2 NER FocusedArray

The focused array NER alternatives shown irmablel.

Tablel - Focused Array of NER Alternative

PLAN No ALTERNATIVE NAME
CMA-1 Comprehensive Large Integrated Restoration w/ Entry Salinity Control
CM-1 Comprehensiviearge Integrated Restoration
CA1 Calcasieu Large Integrated Restoration w/ Entry Salinity Control
C1 Calcasieu Large Integrated Restoration
M-1 Mermentau Large Integrated Restoration
CMA-2 Comprehensive Moderate Integrated Restoration w/Saiimty Control
CM-2 Comprehensive Moderate Integrated Restoration
CA2 Calcasieu Moderate Integrated Restoration w/ Entry Salinity Control
C2 Calcasieu Moderate Integrated Restoration
M-2 Mermentau Moderate Integrated Restoration
CMA-3 Comprehensive Moderate Integrated Restoration w/ Gum Cove & Entry Salinity Control
CM-3 Comprehensive Moderate Integrated Restoration
CA3 Calcasieu Moderate Integrated Restoration w/ Gum Cove & Entry Salinity Control
C3 Calcasieu Moderate Integr&edtoration
M-3 Mermentau Moderate Integrated Restoration
CMA4 Comprehensive Small Integrated Restoration w/ Entry Salinity Control
CM-4 Comprehensive Small Integrated Restoration
CA4 Calcasieu Small Integrated Restoration w/ Entry Salinity Control
CA4 Calcasieu Small Integrated Restoration
M-4 Mermentau Small Integrated Restoration
CM5 Comprehensive Interior Perimeter Salinity Control
C5 Calcasieu Interior Perimeter Salinity Control
M-5 Mermentau Interior Perimeter Salinity Control
CM-6 Comprehensive Marsh & Shoreline
C6 Calcasieu Marsh & Shoreline
M-6 Mermentau Marsh & Shoreline
A Entry Salinity Control

Alternatives designated byoad differ from those without th@A6 designation in that ti#\6 designated

alternatives include the Calcasieu Ship Channel Salinity Control Stitehatves designatedd® or

oM6 only include features in the Calcasieu Basin or Mermentau Basin respectively.

Table 1showsthe differenfeaturesncluded in edccomprehensivlER alternativén the Focused Array

Further details on thesgasuresan be found in Sectiérand 6of thisReportand in the Main RepoMaps

showing the location of these features can be found in the Main Report

Integrated Final

Feasibility Report& EIS



Appendix B

Table2 0 Features in thHER Alternatives

Feature Location:
: Strategy | Strategy | Strategy | Strategy | Strategy | Strategy | Strategy
HEaETE S 1/1A 22A | 313A | 4/4A 5 6 7 (or A)
Calcasieu Basin| <
ARG 3 = 7
< ' _2 2 p g £ 3 >
2| $5% | o658 ,o6e B85 =S P £
ERZ0 | RSE0 ELR3 EX .2 3 £ s
059 85858 8859 =8 Eg€ | 5o I
o5 O S99 s Pn E T q 5= = O 2
505 S2aug 9205 E a0 = 0 ® S c c Q
Measure Eeature Jd X =Ll =£cxo 0 Sawm =0 w O
Hydrologic & Salinity Control
74 0 0/X 0/X 0/X 0/X 0 0 X
13* 0 0 0 0 0 0 0 0
17ac* | O 0 0 0 0 0 0 0
48 0 0 0 0 0 0 0 0
74a 0 X X X X X X 0
407 0 0 0 X 0 X 0 0
Marsh Restoration
3al 0 0 0 0 X X 0 0
3cl 0 X X X X X X 0
3c2 0 X X X 0 0 X 0
3c3 0 X X X 0 0 X 0
3cd 0 X X X 0 0 X 0
3c5 0 X X X 0 0 X 0
47al | 0 X X X X X X 0
4722 | 0 X X X X X X 0
47c1 | 0 X X X X X X 0
47c2 | 0 X 0 0 0 0 X 0
124a | 0O X 0 0 0 0 X 0
124b [ O X 0 0 0 0 X 0
124c | 0 X X X X X X 0
124d | 0 X X X X X X 0
127c1 | 0 X 0 0 0 0 X 0
127¢c2 | 0 X X X 0 0 X 0
127¢3 | 0 X X X X X X 0
306al | 0 X X X X X X 0
306a2 | O X 0 0 0 0 X 0
Shoreline Protection/Stabilization
5a 0 X X X X X X 0
6b1 0 X X X X X X 0
6b2 0 X X X X X X 0
6b3 0 X X X X X X 0
16b 0 X 0 0 X X 0 0
99a 0 X 0 0 0 0 X 0
11302 | O X 0 0 0 0 0 0
Chenier Reforestatior(both basins)
[ CR JO] X [ X [ X [ X [ X [ X [ 0

# Feature 7 functions both as a stalotie Strategy/Alternative and an additive fetotiewing refinement of the benefit
assessment as a resutdfnical comments, these features were found to lack positive outputs and were dropped from all

pansNot e: Green cells denote features found in the Calcasi
inacellindicatesthefeaturi s a component of the strategy while a 6006 i
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Southwest Coastal Louisiana Study

2.0 HY DROLOGY AND HYDRAULICS

2.1 GENERAL

This section describes the hydrology and hydraulic analysis done for the NED alternatives.

2.2 ADCIRC MODELING

A version othe Southern Louisiana ADCIR&@dvanced CIRCulatiomodel, coupled with the STWAVE

(Steady State spectral WAMERYdel was developed for analysis of the Southwest Coastal Louisiana
alternatives The ADCIRC model is a twdimensional, depintegrated, batropic timedependent long

wave, hydrodynamic circulation model that can be used to simulate storm surge response to hurricanes and
tropical stormsSTWAVE is a steadyate, finite difference, spectral model base on the wave action balance
equationSTWAVE is used to model nearshore wivalze growth and propagatidhe modeling systeused

for this studywas established by updating existing models used previously for the Joint Storm Surge (JSS)
Analysis in Southern Louisiana for the Louisiana CoastatiBroand Restoration (LACPR) Project, as well

as the recent flood insurance rate map modernization study conducted by the FEMA (USACE, 2008a and
USACE, 2007Details of the model development and results can be foAndér lof the Engineering

Report.

2.3 LEVEE DESIGN

The NED focused array of alternativastairedsix levee alignments. The resulting design deliverables consisted of
the 2025 and 2075 levee design elevations for all six alignments for the 2%, 1%, and @§&eneias The six
leveaalignmentthat werenalyzed ashown inFigureb throughFigurelQ Each levee alignment wiasded into
segmentas shown ifigureb throughFigurelOfor use indetermining the design elevations.

Integrated Final April 2016
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Lont 93 1L553W Lat 3006.244N || MGRS! 15R VP 81448 20332

igre Lake Charles Westbank Sulphur Levee Alignment
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Lameramerai

Lon: 9318.002W Lat: 30 20.651N MGRS: 1SR VP 71163 56963

Figure 7 - Lake Charles Westbank Sulphur South Alignment
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Lon: 9202.434 W Lat: 30 2.046 N MGRS: l._a WP 92257 52503

Figure 9 - Abbeville to Delcambre Hwy 330 Levee Alignment
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Southwest Coastal Louisiana Study

Lo 9217.19W_Lat

Figure 10- Delcambre Erath Levee Alignment

2022.739N_|| MGRS:

2.3.1 Methodology

For the initial preliminary design, limited model information was aéitmMéthout projedd hydraulic boundary

conditions were obtained from the ADCIRC model simulations for the given project locatgrsto estimate

the dwith-project conditons, hedwithout projedi hydraulic boundary conditions (i.e. surface water elevation, wave
heights, and wave periods) were used with an adjustment factor of 1 foot for 2025 surface water elevations and 2 feet
for 2075 surface water elevatidhe incrased amount of water elevation was based on observations of the available
model results for Owithout projectoéo and owith proj
Post Authorization Change Study and Westshore Lake PontcRedsdiility Study. The increase in water
elevations is due to the surge stacking up against the levee. The amount of increase in water elevation is dependent @
the location of the levee, the rate of Sea Level Rise and the future condition (2025 or 2075)

The hydraulic boundary conditions for each alignment and return frequeiroeyraid able3 throughTable38

Table3 - Lake Charles Westbank Sul@Q25 2% Hydraulic Boundary Conditions
Seament Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period (s)
g Mean Std Mean Std Mean Std
6.6 1.2 1 0.1 2 0.4
5.3 1.2 1 0.1 2 0.4
7 1.2 1 0.1 2 0.4
Integrated Final April 2016
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Appendix B
Table3 - Lake Charles Westbank Sulg#5 2% Hydraulic Boundary Conditions
s ) Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period (s)
egmen
g Mean Std Mean Std Mean ‘ Std
Table4 6 Lake Charles Westbank Sulphur 2075 2% Hydraulic Boundary Conditions
Seament Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period (s)
9 Mean Std Mean Std Mean Std
1 105 1.2 2 0.2 3 0.6
9.3 1.2 2 0.2 3 0.6
13.1 1.2 2 0.2 3 0.6
Table5 6 Lake Charles Westbank Sulphur 2025 1% Hydraulic Boundary Conditions
Seament Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period (s)
g Mean Std Mean Std Mean Std
9 1.2 2 0.2 3 0.6
8.5 1.2 2 0.2 3 0.6
11.7 1.2 2 0.2 3 0.6
Table6 6 Lake Charles Westbank Sulphur 2075 1% Hydraulic Boundary Conditions
Seament Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period (s)
9 Mean Std Mean Std Mean Std
13.2 1.2 3 0.3 4 0.8
13.3 1.2 3 0.3 4 0.8
15.4 1.2 3 0.3 4 0.8
Table7 6 Lake Charles Westbank Sulphur 2025 0.5% Hydraulic Boundary Conditions
Seament Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period (s)
9 Mean Std Mean Std Mean Std
11.7 1.2 2.5 0.3 4 0.8
11.2 1.2 2.5 0.3 4 0.8
3 12.9 1.2 25 0.3 4 0.8
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Table8 d Lake Charles Westbank Sulphur 2075 0.5% Hydraulic Boundary Conditions

Surface Water Elevation (ft)

Significant Wave Height (ft)

Peak Period (s)

Segment Mean Std Mean Std Mean Std
16.6 1.2 4 0.4 5 1.0

17 1.2 4 0.4 5 1.0

16.8 1.2 4 0.4 5 1.0

Table9 - Abbeville to Delcambre Hwy 330 2025 2% Hydraulic Boundary Conditions

Segment Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period (s)
Mean Std Mean Std Mean Std

104 1.2 1 0.1 2 0.4

11.6 1.2 1 0.1 2 0.4

10.7 1.2 1 0.1 2 0.4

Table10d Abbeville to Delcambidwy 330 2075 2% Hydraulic Boundary Conditions

Surface Water Elevation (ft)

Significant Wave Height (ft)

Peak Period (s)

Segment
Mean Std Mean Std Mean Std
15.2 1.2 2 0.1 3 0.4
15 1.2 2 0.1 3 0.4
153 1.2 2 0.1 3 0.4
Tablell- Abbeville tadDelcambredwy 330 2025 1% Hydraulic Boundary Conditions
Seament Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period (s)
g Mean Std Mean Std Mean Std
116 1.2 2 0.2 3 0.6
131 1.2 2 0.2 3 0.6
121 1.2 2 0.2 3 0.6
Tablel2- Abbeville taDelcambréHwy 330 2075 1% Hydraulic Boundary Conditions
s ) Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period (s)
egmen
9 Mean Std Mean Std Mean Std
16.5 1.2 3 0.3 4 0.8
2 16.5 1.2 3 0.3 4 0.8
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Tablel2- Abbeville taDelcambrédwy 330 2075 1% Hydraulic Boundary Conditions

Segment

Surface Water Elevation (ft)

Significant Wave Height (ft)

Peak Period (s)

Mean

Std

Mean

Std

Mean

Std

3

16.9

12

3

0.3

4

0.8

Tablel3- Abbeville taDelcambrédwy 330 2025 0.5% Hydraulic Boundary Conditions

Segment Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period (s)
Mean Std Mean Std Mean Std
12.6 1.2 25 0.3 4 0.8
14.2 1.2 25 0.3 4 0.8
131 1.2 25 0.3 4 0.8

Tablel4- Abbeville tadDelcambrédwy 330 2075 0.5% Hydraulic Boundary Conditions

Seament Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period (s)
g Mean Std Mean Std Mean Std
1 17.6 1.2 4 04 5 1.0
17.6 1.2 4 04 5 1.0
18 1.2 4 04 5 1.0
Tablel5- Lake Charles Eastbank Sulphur 2025 2% Hydraulic Boundary Conditions
Seament Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period (s)
g Mean Std Mean Std Mean Std
12.6 1.2 25 0.3 4 0.8
14.2 1.2 25 0.3 4 0.8
131 1.2 2.5 0.3 4 0.8
Tablel6- Lake Charles Eastbank Sul@ir5 2% Hydraulic Boundary Conditions
Seament Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period (s)
g Mean Std Mean Std Mean Std
13 1.2 2 0.2 3 0.6
134 1.2 2 0.2 3 0.6
13.3 1.2 2 0.2 3 0.6
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Tablel7- Lake Charles Eastbank Sulphur 2025 1% Hydraulic Boundary Conditions
Seament Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period (s)
g Mean Std Mean Std Mean Std
11.2 1.2 2 0.2 3 0.6
11 1.2 2 0.2 3 0.6
10.7 12 2 0.2 3 0.6
Tablel8- Lake Charles Eastbank Sulphur 2075 1% Hydraulic Boundary Conditions
Seament Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period (s)
g Mean Std Mean Std Mean Std
155 12 3 0.3 4 0.8
16.1 1.2 3 0.3 4 0.8
15.8 1.2 3 0.3 4 0.8
Tablel9- Lake Charles Eastbank Sulphur 2025 0.5% Hydraulic Boundary Conditions
Seament Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period (s)
9 Mean Std Mean Std Mean Std
125 1.2 25 0.3 4 0.8
12.2 1.2 25 0.3 4 0.8
3 11.9 12 25 0.3 4 0.8
Table20- Lake Charles Eastbank Sulphur 2075 0.5% Hydraulic Boundary Conditions
Seament Surface Water Elevation (ft) Significant Wave Height (ft) PeakPeriod (s)
g Mean Std Mean Std Mean Std
17.1 1.2 4 0.4 5 1.0
17.6 1.2 4 0.4 5 1.0
17.3 1.2 4 0.4 5 1.0
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Table21- Delcambreerath 2025 2% Hydraulic Boundary Conditions
Seament Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period (s)
g Mean Std Mean Std Mean Std
1 10.7 1.2 2 0.2 6 1.2
2 10.6 1.2 2 0.2 6 1.2
Table22- Delcambreerath 2075 2% Hydraulic Boundary Conditions
Seament Surface Water Elevation (ft) Significant WaveHeight (ft) Peak Period (s)
g Mean Std Mean Std Mean Std
15.4 1.2 3 0.3 6 1.2
15.4 1.2 4 0.4 7 14
Table23- Delcambreerath 2025 1% Hydraulic Boundary Conditions
Seament Surface Water Elevation (ft) Significant WaveHeight (ft) Peak Period (s)
d Mean Std Mean Std Mean Std
1 12.1 1.2 3 0.3 7 14
2 12 1.2 3 0.3 7 1.4
Table24- Delcambreerath 2075 1% Hydraulic Boundary Conditions
Seament Surface Water Elevation (ft) Significant Wave Height(ft) Peak Period (s)
g Mean Std Mean Std Mean Std
1 17 1.2 4 0.4 7 14
2 17 1.2 5 0.5 7 14
Table25- Delcambrderath 2025 0.5% Hydraulic Boundary Conditions
Seament Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period (s)
g Mean Std Mean Std Mean Std
1 13.1 1.2 3 0.3 8 16
2 13.1 1.2 4 0.4 8 1.6
Integrated Final April 2016
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Table26- Delcambreerath 2075 0.5% Hydraulic Boundary Conditions

Surface Water Elevation (ft)

Significant Wave Height (ft)

Peak Period (s)

Segment
Mean Std Mean Std Mean Std
1 18.1 1.2 5 0.5 8 1.6
2 18.2 1.2 5 0.5 8 1.6

Table27- Lake Charles Westbank Sulphur South 2025 2% Hydraulic Boundary Condition|

Segment Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period (s)
Mean Std Mean Std Mean Std

1 8.4 1.2 1 0.1 2 0.4

2 9.3 12 1 0.1 2 04

3 9.3 12 1 0.1 2 04

4 10 1.2 1 0.1 2 0.4

Table28- Lake Charles Westbank Sulgbouth 2075 2% Hydraulic Boundary Conditions

Segment Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period (s)
Mean Std Mean Std Mean Std

1 134 1.2 2 0.2 3 0.6

2 133 1.2 2 0.2 3 0.6

3 13 1.2 2 0.2 3 0.6

4 131 1.2 2 0.2 3 0.6

Table29- Lake Charles Westbank Sulphur South 2025 1% Hydraulic Boundary Condition

Segment Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period (s)

Mean Std Mean Std Mean Std

1 11.2 1.2 2 0.2 3 0.6

2 11.2 1.2 2 0.2 3 0.6

3 11.2 1.2 2 0.2 3 0.6

4 11.7 1.2 2 0.2 3 0.6
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Table30- Lake Charles Westbank Sulphur South 2075 1% Hydraulic Boundary Condition|

Segment Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period(s)
Mean Std Mean Std Mean Std

1 17.2 1.2 3 0.3 4 0.8

2 16 1.2 3 0.3 4 0.8

3 154 1.2 3 0.3 4 0.8

4 154 1.2 3 0.3 4 0.8

Table31- Lake Charles Westbank Sulphur South 2025 0.5% Hydraulic Boundary Conditio

Segment SurfaceWater Elevation (ft) Significant Wave Height (ft) Peak Period (s)
Mean Std Mean Std Mean Std

1 12.6 1.2 25 0.3 4 0.8

2 125 1.2 2.5 0.3 4 0.8

3 125 1.2 25 0.3 4 0.8

4 12.9 1.2 25 0.3 4 0.8

Table32- Lake Charledg/estbank Sulphur South 2075 0.5% Hydraulic Boundary Conditions

Seament Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period (s)
g Mean Std Mean Std Mean Std
1 18.8 1.2 4 0.4 5 1.0
2 17.5 1.2 4 04 5 1.0
3 17 1.2 4 04 5 1.0
4 16.8 1.2 4 04 5 1.0
Table33- Abbeville ihg Leve@025 2% Hydraulic Boundary Conditions
Seament Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period (s)
g Mean Std Mean Std Mean Std
10.5 1.2 1 0.1 2 04
105 1.2 1 0.1 2 04
9.7 1.2 1 0.1 2 04
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Table34- Abbeville ihg Leve@075 2% Hydraulic Boundary Conditions
s ) Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period (s)
egmen
9 Mean Std Mean Std Mean Std
154 1.2 2 0.2 3 0.6
154 1.2 2 0.2 3 0.6
14.9 1.2 2 0.2 3 0.6
Table35- Abbeville BhgLevee2025 1% Hydraulic Boundary Conditions
Seament Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period (s)
g Mean Std Mean Std Mean Std
1 11.8 1.2 2 0.2 3 0.6
11.8 1.2 2 0.2 3 0.6
115 1.2 2 0.2 3 0.6
Table36- Abbeville fhgLevee2075 1% Hydraulic Boundary Conditions
Seament Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period (s)
9 Mean Std Mean Std Mean Std
16.8 1.2 3 0.3 4 0.8
16.8 1.2 3 0.3 4 0.8
17 1.2 3 0.3 4 0.8
Table37- Abbeville fhgLevee2025 0.5% Hydraulic Boundary Conditions
Seament Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period (s)
g Mean Std Mean Std Mean Std
12.8 1.2 25 0.3 4 0.8
12.8 1.2 2.5 0.3 4 0.8
12.8 1.2 2.5 0.3 4 0.8
Table38- Abbeville fhgLevee2075 0.5% Hydraulic Boundary Conditions
Seament Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period (s)
g Mean Std Mean Std Mean Std
1 17.8 1.2 4 04 5 1.0
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Table38- Abbeville fhgLevee2075 0.5% Hydraulic Boundary Conditions
Seament Surface Water Elevation (ft) Significant Wave Height (ft) Peak Period (s)
9 Mean Std Mean Std Mean Std
17.8 1.2 4 0.4 5 1.0
18.2 1.2 4 0.4 5 1.0

The 2025 and 2075 2%, 1%, and 0.5% hydraulic boundary conditions were then used to compute the 2025 and 2075
2%, 1%, and 0.5% annual exceedence levee design elevations. All levees were designed using a slope of 1on 3. T
design criteria for the leveesas follows:

9 For the design still water, wave height and wave period, the maximum allowable average wave overtopping
of 0.1 cubic feet per second per foot (cfs/ft) at 90% level of assurance and 0.01 cfs/ft at 50% level of
assurance for gragsvered lees;

1 No minimum freeboard required

The application of a Monte Carlo analysis was used to determine the levee design elevation. In the Monte Carlo
analysighe overtopping algorithm is repeated to compute the overtopping rate many times. Based on these outputs,
a statistical distribution can be derived from the resulting overtopping rates. The parameters that are included in the
Monte Carlo analysis are 1b& surge elevation, wave height and wave period.

To determine the overtopping rate in the Monte Carlo analysis, the probabilistic overtopping formulations from Van
der Mee(TAW, 2002are applied for levees (Bapirell). Along with the geometric parameters (levee height and
slope), hydraulic input parameters for determination of the overtopping rate in Equations 1 and 2 are the water
el evat i oificanf{waye height Hend thel pgak wave periog) (T
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Vam der Meer overtopping formulations
The overtopping formulation from Wan der Meer reads (TAW . 2002):

R
2 _ 007 senp| —4 752
JeH i,  Stan e H oo SoVaV ¥ s

with max immr: ——2 = O_Zexp{—z_é & 1 J
sH2, Hop Vr¥e

(1)

With:

g average overtopping rate [cfs/ft]

g : gravitational acceleration [ft/s?]

Hmp ; wave height at toe of the structure [fit]

Zo: surf similarity parameter [-]

o slope [-]

B freeboard [ft]

v.; coefficient for presence of berm (b). friction (f). wave incidence (). vertical wall (v)

The surf similarity parameter £0 is defined herein as £0 = tan o / “/sg with o the angle of slope
and so the wave steepness. The wawve steepness follows from s0 =2 m Hmo /(g Tm.10%). The
coefficients 4.75 and -2.6 in Equation 1 are the mean wvalues. The standard deviations of these
coefficients are equal to 0.5 and 0.35, respectively and these errors are normally distributed
(TAW._ 2002). The reader is referred to TAW (2002) for definitions of the various coefficients
for presence of berm. friction. wawve incidence, vertical wwall.

Equation 1 is valid for £0 = 5 and slopes steeper than 1:8. For values of £0 =7 the following
equation is proposed for the overtopping rate:

q —1p-—0e2

H 2 ¥ eH po(0.33+0.0225,) )

The overtopping rates for the range 5 < Zp < 7 are obtained by linear interpolation of Equation
1 and 2 using the logarithmic wvalue of the overtopping rates. For slopes between 1:8 and 1:15,
the solution should be found bwv iteration. If the slope is less than 1:15, it should be considered
as a berm or a foreshore depending on thelength of the section compared to the deep water
wawvelength. The coefficients -0.92 is the mean wvalue. The standard deviation of this
coefficient is equal to 0.24 and the error is normally distributed (TAW_, 2002).

Figure 11- Van der Meer Overtopping Formula
Figurel2graphically shows the overtopping for a levee situation including the most relevant parameters.

In the design process, we use the best estimate 2%, 1®aralu@s for these parameters from the@BM

method (Resio, 2007); uncertainty in these ealstss Resio (2007) has provided a method to derive the standard
deviation in the 2%, 1%, anBP@.surge elevations. Standard deviation values of 10% of the average significant wave
height and 20% of the peak period were used (Smith, 2006, pers.rctiraabgdnce of data, all uncertainties are
assumed to be normally distributed.
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Qvertopping levee {equation 1) .
Wave height H . ——)p \//2VE OVEMOPPING

\ Freeboard
A Rc = Ztop - c
\/ Design elevation

/ v\ Ztop

Still water level ¢

Slope a

Figure 12- Definition for Overtopping for Levee

The Monte Carlo Analysis is executed as follows:

1.
2.

7.
8.

Draw a random number between 0 and 1 to sex¢kedence probability (p).

Compute the water elevation from a normal distribution using the mean 1% surge elevation and standard
deviation as parameters and with an exceedence probability (p).

Draw a random number between O and 1 to set the exceedemtnétpi(@).

Compute the wave height and wave period from a normal distribution using the mean 1% wave height/wave
period and the associated standard deviation and with an exceedence probability (p).

Repeat step 3 and 4 for the three overtoppiffjcients independently.

Compute the overtopping rate for these hydraulic parameters and overtopping coefficients determined in
step 2, 4 and 5 using the Van der Meer overtopping formulations for levees or the Franco & Franco equation
for floodwalls (seEquations 1 and 2 in the textbox).

Repeat the Step 1 through 5 a large number of times. (N)

Compute the 50% and 90% confidence limit of the overtopping rateatiage)

The procedure is implemented in the numerical software package Nbadaudg® it is a computationally intensive
procedure. MATLAB is a higgwel technical computing language and interactive environment for algorithm
development, data visualization, data analysis, and numeric comaatonputation of the overtoppiadgrin

the present MATLAB routine is limited in the sense that it can only take into account an average slope for the entire
crosssection. If a wave berm exists, this effect is included in a berm factor. The following procedure was carried out
to determie this berm factor. First, the overtopping rate is computed widkidP€lag with the best estimates of

surge level and waves. Next, the berm factor is calibrated with the Van der Meer overtopping formulations to get
exactly same result from-B@erslag. fien, the berm factor is checked to see if it is in between the recommended
range of 0.6 1.0. Finally, the calibrated berm factor is applied in the uncertainty analysis (and keep this factor constant)
throughout the Monte Carlo analysis in MATLK# anlysis was completed and the results were then compiled

for levees ahe 2%, 1% and 0.5% Design Elevatif@wnin Table39throughTable56

2.3.2 Results
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Table39- Lake Charles Westbank Sulphur 2% Design Elevation

Segment Type Condition Levee Slope Dﬁi‘gg :;e(\;%t:)c;rf 6(2;
1 Levee 2025 1V:3H 9.0
1 Levee 2075 1V:3H 145
2 Levee 2025 1V:3H 8.0
2 Levee 2075 1V:3H 135
3 Levee 2025 1V:3H 9.5
3 Levee 2075 1V:3H 17.0

Tabled0- Lake Charles Westbank Sulphur 1% Design Elevation

Segment Type Condition Levee Slope DI\T:I\?B ;e(\;%t(l)T 6(:3
1 Levee 2025 1V:3H 13.0
1 Levee 2075 1V:3H 195
2 Levee 2025 1V:3H 125
2 Levee 2075 1V:3H 195
3 Levee 2025 1V:3H 16.0
3 Levee 2075 1V:3H 22.0

Table41- Lake Charles Westbank Sulphur 0.5% Design Elevation

Segment Type Condition Levee Slope D;ZI\?B 8E ;e(\;%t&rT 6(:'3
1 Levee 2025 1V:3H 17.0
1 Levee 2075 1V:3H 26.0
2 Levee 2025 1V:3H 16.5
2 Levee 2075 1V:3H 26.5
3 Levee 2025 1V:3H 185
3 Levee 2075 1V:3H 26.5
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Table42- Abbeville tdDelcambradwy 330 2% Design Elevation

Segment Type Condition Levee Slope Dﬁi‘gg :;e(\;%t:)c;rf 6(2;
1 Levee 2025 1V:3H 13.0
1 Levee 2075 1V:3H 195
2 Levee 2025 1V:3H 14.0
2 Levee 2075 1V:3H 19.0
3 Levee 2025 1V:3H 13.0
3 Levee 2075 1V:3H 195

Table43- Abbeville tdDelcambrédwy 330 1% Design Elevation

Segment Type Condition Levee Slope DI\T:I\?B ;e(\;%t(l)T 6(:3
1 Levee 2025 1V:3H 155
1 Levee 2075 1V:3H 23.0
2 Levee 2025 1V:3H 17.0
2 Levee 2075 1V:3H 23.0
3 Levee 2025 1V:3H 16.0
3 Levee 2075 1V:3H 235

Table44- Abbeville tdelcambrédwy 330 0.5% Design Elevation

Segment Type Condition Levee Slope D;ZI\?B 8E ;e(\;%t&rT 6(:'3
1 Levee 2025 1V:3H 18.0
1 Levee 2075 1V:3H 27.0
2 Levee 2025 1V:3H 195
2 Levee 2075 1V:3H 27.0
3 Levee 2025 1V:3H 185
3 Levee 2075 1V:3H 275
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Table45- Lake Charles Eastbank Sulphur 2% Design Elevation

Segment Type Condition Levee Slope Dﬁi‘gg :;e(\;%t:)c;rf 6(2;
1 Levee 2025 1V:3H 12.0
1 Levee 2075 1V:3H 17.0
2 Levee 2025 1V:3H 115
2 Levee 2075 1V:3H 175
3 Levee 2025 1V:3H 115
3 Levee 2075 1V:3H 175

Table46- Lake Charles Eastbank Sulphur 1% Design Elevation

Segment Type Condition Levee Slope DI\T:I\?B ;e(\;%t(l)T 6(:3
1 Levee 2025 1V:3H 15.0
1 Levee 2075 1V:3H 22.0
2 Levee 2025 1V:3H 15.0
2 Levee 2075 1V:3H 225
3 Levee 2025 1V:3H 15.0
3 Levee 2075 1V:3H 22.0

Table47- Lake Charles Eastbank Sulphur 0.5% Design Elevation

Segment Type Condition Levee Slope D;ZI\?B 8E ;e(\;%t&rT 6(:'3
1 Levee 2025 1V:3H 18.0
1 Levee 2075 1V:3H 26.5
2 Levee 2025 1V:3H 175
2 Levee 2075 1V:3H 27.0
3 Levee 2025 1V:3H 175
3 Levee 2075 1V:3H 27.0
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Table48- DelcambréErath 2% Design Elevation

. Design Elevation (ft)
Segment Type Condition Levee Slope NAVDSS (2004.65)
1 Levee 2025 1V:3H 155
1 Levee 2075 1V:3H 23.0
2 Levee 2025 1V:3H 155
2 Levee 2075 1V:3H 26.0
Table49- Delcambréerath 1% Design Elevation
" Design Elevation (ft)
Segment Type Condition Levee Slope NAVDSS (2004.65)
1 Levee 2025 1V:3H 19.5
1 Levee 2075 1V:3H 275
2 Levee 2025 1V:3H 195
2 Levee 2075 1V:3H 30.5
Table50- Delcambréerath 0.5% Design Elevation
" Design Elevation (ft)
Segment Type Condition Levee Slope NAVDSS (2004.65)
1 Levee 2025 1V:3H 21.0
1 Levee 2075 1V:3H 32.0
2 Levee 2025 1V:3H 24.0
2 Levee 2075 1V:3H 32.0
Table51- Lake Charles Westbank Sulphur South 2% Design Elevation
. Design Elevation (ft)
Segment Type Condition LeveeSlope NAVDSS (2004.65)
1 Levee 2025 1V:3H 11.0
1 Levee 2075 1V:3H 17.5
2 Levee 2025 1V:3H 115
2 Levee 2075 1V:3H 175
3 Levee 2025 1V:3H 11.5
3 Levee 2075 1V:3H 17.0
4 Levee 2025 1V:3H 12.5
4 Levee 2075 1V:3H 17.0
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Table52- Lake Charles Westbank Sulphur South 1% Design Elevation

Segment Type Condition Levee Slope Dﬁi‘gg :;e(\;%t(l)? 6(2;
1 Levee 2025 1V:3H 15.0
1 Levee 2075 1V:3H 235
2 Levee 2025 1V:3H 15.0
2 Levee 2075 1V:3H 225
3 Levee 2025 1V:3H 15.0
3 Levee 2075 1V:3H 22.0
4 Levee 2025 1V:3H 16.0
4 Levee 2075 1V:3H 22.0

Table53- Lake Charles Westbank Sulphur South 0.5% Design Elevation

Segment Type Condition Levee Slope DI\T:I\?B ;e(\;%t(l)T gg)
1 Levee 2025 1V:3H 18.0
1 Levee 2075 1V:3H 285
2 Levee 2025 1V:3H 18.0
2 Levee 2075 1V:3H 27.0
3 Levee 2025 1V:3H 18.0
3 Levee 2075 1V:3H 26.5
4 Levee 2025 1V:3H 18.5
4 Levee 2075 1V:3H 26.5

Tableb4- Abbeville ihg Leve@% Design Elevation

Segment Type Condition Levee Slope D;Z'gg 8E ;e(\;%t&rT 6(:'3
1 Levee 2025 1V:3H 13.0
1 Levee 2075 1V:3H 195
2 Levee 2025 1V:3H 13.0
2 Levee 2075 1V:3H 19.5
3 Levee 2025 1V:3H 12.0
3 Levee 2075 1V:3H 19.0
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Tableb5- Abbeville ihg Leved % Design Elevation

Design Elevation (ft)

Segment Type Condition Levee Slope NAVDSS (2004.65)
1 Levee 2025 1V:3H 16.0
1 Levee 2075 1V:3H 23.0
2 Levee 2025 1V:3H 16.0
2 Levee 2075 1V:3H 23.0
3 Levee 2025 1V:3H 155
3 Levee 2075 1V:3H 235

Table56- Abbeville g Leve®5% Design Elevation
Design Elevation (ft)

Segment Type Condition Levee Slope NAVDSS (2004.65)
1 Levee 2025 1V:3H 18.5
1 Levee 2075 1V:3H 275
2 Levee 2025 1V:3H 18.5
2 Levee 2075 1V:3H 275
3 Levee 2025 1V:3H 18.5
3 Levee 2075 1V:3H 28.0
2.4 FUTURE WITHOUT PROJE CT FREQUENCY CURVES

2.4.1 Methodology

The project covers the Louisiana parishes of Calcasieu, Cameron, and VeehliE©-RAS model of the

Calcasieu Lock Study Feasibility Study was originally calibrated to the November 5, 2002 rainfall event and verified to
the August 28 to September 6, 2001 rainfall event, and Agency Technical Review waSipedataneages from

ranfall runoff is not thebjectivefor this hurricanstorm surge damage reduction stindyadditional areas that

were added for the requirements ofstioidydid not need to be recalibrated and verified again

The gudyareaconsists of multiple hyalogic storage areas connected to each other at the lowest perimeter point
Each area has a storage area curve that is basically elevation versus veleetd e ansximum water surface
elevation of each storage area for any given event willdlavatans below that maximum inundated, even if for

a very short tim&he stage frequency results from each storage area are input-iRiAH& Gerform economic
analysis.

The existing conditions year for 8tigdyis 2013 and the assurbede yeas 2025 (base conditions). The Future

Without Project (FWOP) conditions would apply 50 years after construction, or For2@¥s effortonly

Intermediate Sea Level Rise was andljiedas calculated from a spreadsheet created using guiB€ihBs5Hf

2-212, which combines the total settlement for each of the four downstream gages with the standard accumulation of
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Intermediate Sea Level Rise for both 2025 andrRfiébto Appendix O for more detail on Climate Impact
Performancéhere are 48torage areas from the original model, plus an additional 36 stordgéveeeasdded

to the eastern and western dioidise modelThis created an additional 5 storage areas from the original model and

an additional 4 areas in the newly added Hneas were no new channel cross sections taken for the new areas
However, the results of the newer areas were very similar teeRigtipgeareashe nomenclature of the original
model storage aoeawhial é bbgl adagtbanySitkdygaaex®ith a a
suffix beh-Rbd for (Ruech kbevee) represents an antici
alternativeA schematic of the HERAS storage areas can be sdegunel3

Four different downstream boundary conditions were used for base and future conditionshd falioaiag
structurestheCalcasieu Lock West, Catfish Point South, Leland Bowman East, and Schooner. Baytagtast
conditionguns the steady state average elevation of 0.62 was used as the boundary condition for. dlh&our locks
amounts of Relative Sea Level Rise (R&ltRe Intermediate Level 1 calculated from the spreadsheet mentioned
above and based upon EC12:642 were added to existing conditions for each gage to reflect subsidence and the
amount of time after 20Ihe HEGRAS model was used to obtain theimrmam water surface elevations in each

storage area for the 100% as well as the 50%, 20%, 10%, 4%, 2%, and 1% Annual Exceedance Probability (AEP)
rainfall event®An ADCIRC storm surge model was run for the same project using the similar storéje areas
storage areas that were not the same were adjusted for comparisonTihgpdE€s RAS model results were

plotted with the 1% ADCIRC storm surge elevations in the same storage areas in order to determine the governing
source of the maximum water surfé&eations at the 1% frequerioymost cases, the 1% surge elevations were

much greater than the 1% rainfall elevatiostorage are&srther north away from the Gulf of Mexico and the

rivers or bayous, the differences between the two decreasésfalhtijoverns and surge effects are not ohserved

This situation occurred in less than 10 percent of all storadeanckase areas coded into ADCIRC are shown in
Figureld

ADCIRC surge elevations were available for the 1% and 0.2% AERnegates to estimate ADCIRC water

elevations for the more frequent events, values were extrapolated betG@ENARPHEC-RAS and % AEP

ADCIRC resultsBasicallyan assumption was made thatD0% AEPevent would be equal in HEEAS and

ADICRC (if ADCIRC could be run for th@% AEPevent) The next step was to find the difference between the

1% AEPHEC-RAS and % AEPADCIRC resultsThe closer thstorage area is to the Gulf of Mexico, the larger

this difference would be and vice veérba difference for eadtorageareas then divided up for all higher

frequencies and added to the HEAS resultJ he finished results were plotted for stmiaearea, and mg had

to be smoothed out to provide a curve that woulddsenably expect&ihce HEERAS results are based upon

Partial Duration THO0 rainfall amounts, these elevations may be slightly over estimated at higher frequency events
Theadjusted curves can be seeRigurel?. Since the year 2025 is very close to the year 2013, results for 2025 were
linearly interpolated between2f&3 existing year and the 2075 FWOPTYémresulted in water surface elevations

for every storage area in 2025 greater than or equal to the resultglsingdh& methodology, it is expected that

water elevations in the coastal zone are undatedtfor the more frequent evdpts the transition zone, the areas

that are not especially dominated by either rain or surge, it is expected that the water elevations are overestimated fo
the more frequent eventdie method used in this analysidsaetesults that are within the expected range of water
elevations to consider it sound for use as a screening mechanism. This method was used consistently in the analys
of the alternatives and is not expected to give an advantage or disadvarnageiteamgtivé Joint Probability

Analysis combining the likelihood of expected storm surge events with rainfall events to estimate the resultant water
elevations due to project implementation would be the best method to use, and will be usetdbasesoficthe

project.
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Because storm surge effects were not included iRAE@odel runboundary conditions were not set to account

for higher stages caused by storms) there are some limitatiafes/&ldpedreaelevation resultdoweverHEC-

RAS model runs with elevated Gulf stages increased the drainage times of runoff but did not increase the peak stage:
in the storage areas due to the unigue topography of the study area.

An average rate of 7 mm per year of marsh accretion withimthiagesbcoastal Louisiana area was found on page

9 of the ERDC/EL TN105 dated August 2010. There are four types of marsh: fresh, intermediate, brackish, and
saline. Open water is not to be included for any marsh accretiondreabf@implete list of ansh storage areas are

shown inTable57, and were obtained by comparing storage area boundaries with a map of the marsh areas shown
below Total mars accretion amounts were found by adding 7 mm of accretion per year to the existing conditions
water surface elevations at each of the four downstream boundary conditions to arrive at 0.28 feet maximum for all
areas in 2025 and 1.42 feet maximum foead! iar2075. For the four partial marsh areas, these values were reduced

to 50% or 20%, based upon visual inspection of planMenappropriate amount of accretion was added to alll
elevations above the initial water elevation (or base flow) forplieablepnarsh area in the HEES geometry

file. The theory behind this very simple method is that the volume at the water surface would be moved up by the
required amount of accreti®amples from two marsh areas are sindvigurel5for both 2025 and 20.7Bhese

areas are highlighted in re@lable57. Note that one of these areas only has a 50% accretion rate due to the amount

of open water.
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Figure 13- HEC RAS Storage Areas
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ADCIRC Nodes (Vegetation) g ; g s 7 g NERY 5 ; R A wEe
Color Class: Name g Y S 2o # TR “ N i . i - | ADCIRC Grid Points ( Land/Water )
[ ]1:Fresh Marsh 2 £ AT : . S | Land : Shown in Light to Dark Brown
gé;‘:::'::::“ &+ 2 SRR S e c 28 - Water: Shown nl.lghuomrm.
4 :Saline Marsh > Lt % ) <a 1 R 4 =]
5 : Wetland Forest - D 5 g : B y On backgrou
6 : Wetland Forest - Everg j v - - 3 v % L 52 ;
7 : Wetland Forest - Mixed &
8 : Upland Forest - Decidd
9 : Upland Forest - E
: Upland Forest - Mix
: Dense Pine Thicket

Figure 14- Land Use Areas Coded Into ADCIRC
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Table57- Marsh Storage Areas

Area Min Elev |Base Flow Elev |Marsh % (2075 total (ft.)

SA-006 -6.00 -0.50 100 1.42
SA-013 -5.00 -3.80 100 1.42
SA-014 -5.00 -1.70 100 1.42
SA-015 -8.00 -2.00 100 1.42
SA-019 -4.00 -2.15 100 1.42
SA-021 -5.00 -1.53 100 1.42
SA-023 -7.00 -2.00 100 1.42
SA-034 -5.00 -1.39 100 1.42
SA-036 -3.00 -1.30 100 1.42
SA-040 -4.00 -2.04 100 1.42
SA-046 -3.00 -1.00 100 1.42
SA-054 -2.00 0.57 100 1.42
SA-067 -4.00 -2.00 100 1.42
SA-074 -6.00 0.60 100 1.42
SA-079 -3.00 -1.00 100 1.42
SA-086 -3.00 1.20 100 1.42
SA-087 -5.00 -5.00 100 1.42
SA-089 -3.00 -1.11 100 1.42
SA-090 -3.00 -0.50 100 1.42
SA-091 -15.00 -1.30 100 1.42
SA-092 -4.00 -0.95 100 1.42
SA-097 -3.00 -1.30 100 1.42
SA-101 -5.00 -1.00 100 1.42
SA-107 -3.00 -1.30 100 1.42
SA-111 -3.00 -1.30 100 1.42
SA-114 -3.00 -1.00 100 1.42
SA-115 -5.00 -2.99 100 1.42
XA-326 -3.00 0.47 100 1.42
XA-327 -3.00 0.00 100 1.42
XA-336 -2.00 1.12 100 1.42
XA-341 -2.00 0.00 100 1.42
XA-343 -2.00 1.67 100 1.42
XA-344 -3.00 0.45 100 1.42
XA-349 -3.00 0.00 100 1.42
XA-354 -3.00 0.00 100 1.42
SA-048 -6.00 -1.99 50 0.71
SA-104 -4.00 -1.77 50 0.71
SA-112 -15.00 0.00 50 0.71
SA-031 -20.00 -2.82 20 0.28
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Figure 15- Adjusted Storage Areas
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The full 100% amount of accretion was then subtracted from all four downstream boundary condition elevations that
had already been adjusted for Intermediate RSLR. In theory, this would negate the effects of RSLR, but in reality, only
the marsh areas sawr@ased water levels due to higher theoretical land elevations. This caused a very minor
backwater effect of less than 0.20 feet in only a few of the upland areas. These adjusted boundary conditions are show
below inTable58

Table58- Adjusted Boundary Conditions

River Reach | River Sta | Plan WS" ;':'e"" All are based upon Intermediate RSLR
t

Glwiw 1 52 5756001 2.04] 2075 w/o marsh accretion at Calcasieu Lock West
Glwh 1 62 5256001 0.34| 2025 w/p marsh accretion at Calcasieu Lock West
GIWwAW 1 62 M75b001 0.62| 2075 with marsh accretion at Calcasieu Lock West
Gl 1 62 M25b001 0.56| 2025 with marsh accretion at Calcasieu Lock West
GlwwW 7 0 5756001 2.451 2075 w/o marsh accretion at Leland Bowman East
GlIwWAW 7 0 5256001 0.32| 2025 w/p marsh accretion at Leland Bowman East
Glwiw 7 0 M756001 1.03| 2075 with marsh accretion at Leland Bowman East
Glww 7 0 M 256001 0.64| 2025 with marsh accretion at Leland Bowman East
Grand Lake 2 [Me"'f 134 S75b001 282 2075 wlo marsh accretion at Catfish Point South
Grand Lake 2 (Memr| 134 5256001 0.95| 2025 w/p marsh accretion at Catfish Point South
Grand Lake 2 (Memr| 134 M75b001 1.20f 2075 with marsh accretion at Catfish Point South
Grand Lake 2 Merr| 134 M25b001 0.67] 2025 with marsh accretion at catfish Point South
Schooner Bayou 1 1319 5756001 2.35| 2075 w/o marsh accretion at Schooner Bayou East
Schooner Bayou 1 1319 525b001 0.30] 2025 w/p marsh accretion at schooner Bayou East
Schooner Bayou 1 1319 M75b001 0.93| 2075 with marsh accretion at schooner Bayou East
Schooner Bayou 1 1319 M25b001 0.62] 2025 with marsh accretion at Schooner Bayou East

The HECRAS model was rerun with the above downstream boundary conditions-ftsye XERsainfall events

andthe results found were within a range of 1.42 feet maximum to the same runs without marsh accretion. Since the
1% ADCIRC surge elevations were much higher than the 19RAfE€2sults in most cases, the surge elevations
usually governethe difference been marsh accretion and no accretion at theABB%vent for each specific

storage area was then linearly interpolated and then added to the 50% througR2% rd§iflts from the runs

that did not consider marsh accretion. Two areas were choseaydlpepattern and are showhigurel6and

Figurel? Note that the effect of marsh accretion is much more noticeable in the ar€albitsh.
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SA-048 unadjusted rainfall with 100-year to 500-year maximum surges
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Figurel7- Adjusted Curves
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Table59- FWOP With Marsh Accretion

*Values are in feet.
!StorageArea M2025-001 »M2025—002 M2025—005»M2025—010 M2025-025 M2025-050 M2025-100 M2025-200 M2025-500»

SA-001 5.09 A 6.28 6.76 7.61 8.46 9.60 10.36 11.50
SA-006 0.69 0.89 1.27_ 1.70 3.85 7.74 9.80 10.24 10.90
SA-010 6.44 7.06 8.04 8.71 9.32 9.77 10.20 10.20 10.20
SA-011 8.71 8.86 9.57v 10.55 11.28 11.87 12.27 12.34 12.50
SA-012 7.53 8.35 9.69 10.73 11.57 12.17 12.73 12.73 12.73
SA-013 0.93 1.16 1.42 1.91 4.35 8.75_ 11.10 12.02 13.40
SA-014 0.75 0.97 1.33 1.87 4.61 9.56 12.20 13.32 15.00
SA-015 -1.49 -1.36 -1.10 -0.43 2.95 9.03 12.40 13.40 14.90
SA-016 12.48 13.45 15.06 15.94 16.61 17.09 17.48 17.48 17.48
SA-017 2.46 2.85 3.42 3'90 4.62 5.34 6.30 7.22 8.60
SA-017-RL 2.46 2.85 3.42 3.90 4.62 5.34 6.30 7.22 8.60
SA-019 0.82 1.04 1.32 1.77 4.06 8.18_ 10.40 11.40 12.90
SA-021 1.01 1.25 1.49 2.00 4.58 9.22 11.70 12.62 14.00
SA-023 0.58 0.73 1.02 1.39 3.27 6.66 8.50 9.02 9.80
SA-030 4.49 4.97 5.51 5.99 6.30 6.70 7.30 8.54 10.40
SA-031 4.08 4.74 5.91 6.82 7.59 8.14 8.65 8.73 8.90
SA-033 2.50 2.90 3.47 3.96 4.84 5.72 6.90 7.74 9.00
SA-033-RL 2.50 2.90 3.47 3.96 4.84 572 6.90 7.74 9.00
SA-034 1.40 1.57 1.84 2.40 5.26 10.39 13.10 14.34 16.20
SA-036 0.91 1.17 1.43 1.99 4.77 9.81 12.50 13.54 15.10
SA-038 10.03 10.90 11.95 12.41 12.83 13.09 13.28 13.28 13.28
SA-040 0.58 0.74 1.03 1.32 2.82 5.54 7.00 7.88 9.20
SA-046 1.78 4 74 2.58 2.88 4.43 7 37 31 & 8.60 9.92 11.90
SA-048 3.88 4.44 5.44» 6.25 | 6.95 7.44 7.92 8.12 8.60_
SA-054 1.38 g By g 1.74 1.98 3.22 5.47 6.60 7.36 8.50
SA-067 0.93 1.16 1.42_ 1.89 4.26 8.53 10.80 11.80 13'30
SA-070 2.63 3.04 3.68 4.05 5.88 9.17 11.00 11.72 12.80
SA-070-N 2.63 3.04 3.68v 4.05 5.88 9.17 11.00 11.72 12'80
SA-070-S 2.63 3.04 3.68 4.05 5.88 9.17 11.00 11.72 12.80
SA-074 1'65 1.81 2.10 2.55 4.79 8.84 11.00 11.60 12'50
SA-079 1.77 215 2.56 2.92 4.77 8.10 9.80 11.12 13.10
SA-086 1'69 1.79 1.96 2.27 3.87 6.75 8.30 9.38 11.00
SA-087 -0.05 0.15 0.54 1.04 3.53 8.02 10.50 11.38 12.70
SA-089 0.99 , 1.19 1.46 1.84 3.81 7.35 9.20 10.16 11.60
SA-090 1.00 1.20 1.47 1.81 3.55 6.68 8.30 9.38 11.00
SA-091 1.35 1.54 1.74 2.22 4.62 8.96 12.80 12.85 14.20
SA-092 1.08 1.28 1.54 1.83 3.32 6.03 7.40 8.32 9.70
SA-096 2.22 2.40 2.76 3.08 4.24 51 6.90 7.78 9.10
SA-097 0.91 1.16 1.45 1.98 4.63 9.44 12.00 13.28 15.20
SA-099 7.52 8.34 9.68 10.71 11.55 12.14 12.71 12.71 12.71
SA-099-RL 7.52 8.34 9.68 10.71 11.55 12.14 12.71 12.71 12.71
SA-100 2.63 3.04 3.68 4.20 5.82 7.98 9.60 10.36 11.50
SA-101 0.78 1.01 1.35 1.90 4.72 9.79 12.50 13.58 15.20
SA-104 217 2.33 2.65 2.98 4.10 5.61 6.70 7.46 8.60
SA-106 4.46 493 5.48 5.96 6.99 8.02 9.40 10.36 11.80
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‘Storage Area M2075-001 M2075-002 M2075-005 M2075-010 M2075-025 M2075-050 M2075-100 M2075-200 M2075-500

SA-001 5.09 5.52 6.28 6.76 8.78 10.80 13.50 14.42 15.80
SA-006 1.82 2.01 2.35 2.77 5.04 9.14 10.90 11.78 13.10
SA-010 6.52 7.14 8.12 8.78 9.38 9.81 10.20 10.20 10.20
SA-011 8.71 8.86 9.58 10.56 11.29 12.05 13.20 14.29 16.00
SA-012 7.53 8.34 9.68 10.71 11.57 12.16 13.20 14.29 16.00
SA-013 2.04 2.26 2.48 2.99 5.69 10.58 12.80 13.72 15.10
SA-014 1.88 2.09 2.41 2.94 5.71 10.73 13.00 14.04 15.60
SA-015 -1.46 -1.33 -1.07 -0.36 3.21 9.65 13.20 14.12 15.50
SA-016 12.48 13.45 15.07 15.94 16.61 17.09 17.48 17.48 17.48
SA-017 2.46 2.85 3.42 3.90 6.48 9.06 12.50 14.18 16.70
SA-017-RL 2.46 2.85 3.42 3.90 6.48 9.06 12.50 14.18 16.70
SA-019 1.56 177 2.03 2.50 4.89 9.23 11.30 1214 13.40
SA-021 2.12 2.34 2.55 3.06 5.74 10.59 12.80 13.68 15.00
SA-023 0.97 1.12 1.40 1.91 4.47 9.10 11.50 12.46 13.90
SA-030 4.49 4.91 5.45 5.90 7.69 9.48 11.90 13.66 16.30
SA-031 4.40 5.06 6.22 7.12 9.11 11.06 13.60 14.65 16.30
SA-033 2.50 2.90 3.46 3.95 6.39 8.83 12.10 13.14 14.70
SA-033-RL 2.50 2.90 3.46 3.95 6.39 8.83 12.10 13.14 14.70
SA-034 2.33 2.49 2.74 3.31 6.32 11.76 14.30 15.42 17.10
SA-036 2.04 2.29 2.51 3.07 6.02 11.35 13.80 14.96 16.70
SA-038 10.03 10.90 11.95 12.41 12.83 13.09 13.28 13.28 13.28
SA-040 0.98 1.14 1.42 1.93 4.52 9.19 11.60 12.80 14.60
SA-046 2.58 2.96 3.34 3.77 6.02 10.08 11.90 12.86 14.30
SA-048 4.20 4.75 5.74 6.53 8.60 10.64 13.30 14.35 16.00
SA-054 2.39 2.52 2.71 3.16 5.58 9.95 11.90 12.86 14.30
SA-067 2.05 2.27 2.49 2.98 5.54 10.20 12.30 13.06 14.20
SA-070 2.63 3.04 3.68 4.16 6.54 10.82 13.20 14.32 16.00
SA-070-N 2.63 3.04 3.68 4.16 6.54 10.82 13.20 14.32 16.00
SA-070-S 2.63 3.04 3.68 4.16 6.54 10.82 13.20 14.32 16.00
SA-074 271 2.85 3.11 3.58 6.03 10.49 12.50 13.38 14.70
SA-079 2.57 2.94 3.32 3.76 6.06 10.23 12.10 13.10 14.60
SA-086 2.12 2.20 2.37 2.88 5.51 10.26 12.70 13.94 15.80
SA-087 0.33 0.53 0.90 1.48 4.39 9.64 12.40 13.08 14.10
SA-089 2.04 2.23 2.46 2.98 5.72 10.66 12.90 14.22 16.20
SA-090 2.05 2.24 2.47 2.98 5.66 10.51 12.70 13.86 15.60
SA-091 2.26 244 2.61 3.13 5.88 10.85 13.10 14.22 15.90
SA-092 2.10 2.29 2.51 3.01 5.66 10.45 12.60 13.72 15.40
SA-096 2.68 2.85 3.20 3.72 6.37 11.14 13.60 14.92 16.90
SA-097 2.04 2.28 2.53 3.08 5.94 11.13 13.50 14.58 16.20
SA-099 7.52 8.34 9.67 10.70 11.54 12.49 13.90 15.07 16.90
SA-099-RL 7.52 8.34 9.67 10.70 11.54 12.49 13.90 15.07 16.90
SA-100 2.63 3.04 3.68 417 6.63 11.05 13.50 14.42 15.80
SA-101 1.91 2.13 2.43 2.97 5.79 10.88 13.20 14.40 16.20
SA-104 2.65 2.81 3.11 3.60 6.61 10.60 12.90 13.94 15.50
SA-106 4.47 4.90 5.44 5.90 8.10 10.32 13.30 14.46 16.20
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Storage Area M2025-001 M2025-002 M2025-005 M2025-010 M2025-025 M2025-050 M2025-100 M2025-200 M2025-500

SA-107 1.23 1.41 1.71 2.22 4.79 9.43 11.90 12.82 14.20
SA-111 1.43 1.58 1.87 2.35 4.78 9.17 11.50 12.54 14.10
SA-112 2.19 2.37 271 3.02 4.56 6.60 8.10 9.10 10.60
SA-114 0.93 1.16 1.41 1.87 4.16 8.30 10.50 11.26 12.40
SA-115 0.58 0.73 1.02 1.46 3.72 7.79 10.00 10.52 11.30
XA-302 1.42 1.62 2.00 2.31 3.83 6.58 8.10 9.54 11.70
XA-304 4.22 4.75 5.72 6.49 7.54 8.60 10.00 11.08 12.70
XA-304-RL 4.22 4.75 5.72 6.49 7.54 8.60 10.00 11.08 12.70
_XA-305 4.72 5.27 6.12 6.73 8.01 9.72 11.00 11.96 13.40
XA-306 4.77 5.31 6.16 6.77 8.04 9.31 11.00 11.96 13.40
XA-307 5.85 6.53 7.73 8.67 9.47 10.05 10.61 11.21 12.60
‘XA-310 3.02 3.27 3.64 3.92 5.37 7.98 9.40 10.36 11.80
XA-311 1.52 1.75 2.12 2.47 4.22 7.36 9.10 10.34 12.20
‘)(A-313 1.28 1.46 1.83 2.34 491 9.57 12.10 12.86 14.00
XA-315 1.87 2.13 2.57 2.90 4.53 7.48 9.10 10.06 11.50
‘XA-316 2.24» 2.56 3.11 3.47 5.24 8.44 10.20 11.16 12.60
XA-316-RL 2.24 2.56 3.11 3.47 5.24 8.44 10.20 11.16 12.60
‘XA—319 5.58 » 6.09 6.97 7.69 8.33 8.83 9.30 10.20 12.30
XA-320 5.76 6.33 7.34 8.16 8.86 9.36 9.86 10.73 12.10
_XA-322 2.24_ 2.48 2.97 3.28 4.82 6.86 8.40 9.76 11.80
XA-324 10.61 11.94 14.12 15.70 17.02 17.89 18.71 18.71 18.71
‘XA-325 1.73 » 1.98 2.35 2.69 4.41‘ 7.49 5.20 10.24 11.80
XA-326 2.05 2.21 2.48 2.80 4.44 7.40 9.00 10.20 12.00
_XA—327 1.90» 2.10 2.38 2.92 5.63 10.52 13.20 14.60 16.70
XA-329 1.27 1.42 1.77 2.28 4.84 9.46 12.00 12.64 13.60
_XA-331 10.14_ 11.36 13.30 14.76 15.95 _ 16.75 17.54 17.54 17.54
XA-336 1.98 2.17 2.40 2.94 5.65 10.53 13.20 14.60 16.70
_XA-337 3.48_ 4.04 5.02 5.76 7.10 8.43 10.20 11.16 12.60
‘XA—?AO 9.97 11.18 13.06 14.38 15.44 16.18 16.90 16.90 16.90
_XA—?A:I. 1'60 1.82 2.22 2.76 5.49 10.40 13.10 14.42 16.40
XA-343 2.16 2.26 2.45 2.77 4.37 7.25 8.80 10.04 11.90
_XA-344 2.33 , 2.51 2.79 3.11 4.70 7.56 S9.10 10.58 12.80
‘XA—346 13.38 14.94 17.09 18.41 19.45 20.14 20.81 20.81 20.81
XA-347 2'24 2.47 2.95 3.26 4.83 7.64 5.20 10.24 11.80
XA-347-RL 2.24 2.47 2.95 3.26 4.83 7.64 9.20 10.24 11.80
_XA-348 5.23 5.90 7.09 7.94 8.66 9.20 10.00 11.08 12.70
‘XA-348-RL 5.23 5.90 7.09 7.94 8.66 9.20 10.00 11.08 12.70
XA-349 1.42 1.61 2.03 , 243 4.49 8.19 10.20 10.88 11.90
XA-350 1.59 1.81 2.23 2.66 4.80 8.67 10.80 11.08 11.50
XA-351 1.60 1.83 2'22, 2.54 4.10 6.94 8.50 9.70 11.50
XA-352 2.48 2.63 2.93 3.22 4.70 7.36 8.80 10.04 11.90
XA-353 1.23 141 1.76 2.24 4.69 3.09 11.50 12.02 12.80
XA-354 1.33 1.52 1.0 2.39 4.83 9.21 11.60 12.36 13.50
XA-355 8.39 8.68 9.19 9.56 9.94 10.18 10.44 10.44 10.44
XA-356 5.10 5.63 6.49 7.13 8.20 9.27 10.70 11.50 12.70
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Storage Area M2075-001 M2075-002 M2075-005 M2075-010 M2075-025 M2075-050 M2075-100 M2075-200 M2075-500

SA-107 2.36 2.53 2.79 3.29 5.92 10.67 12.80 13.88 15.50
SA-111 2.57 2.71 2.96 3.44 5.98 10.57 12.60 13.56 15.00
SA-112 2.66 2.83 3.16 3.63 6.04 10.39 12.60 13.80 15.60
SA-114 2.04 2.26 2.48 2.97 5.54 10.20 12.30 13.10 14.30
SA-115 0.97 112 1.40 1.93 4.59 9.40 11.90 13.02 14.70
XA-302 1.45 1.65 2.03 2.62 5.53 10.79 13.70 15.10 17.20
XA-304 4.24 4.77 5.74 6.51 8.97 11.43 14.70 15.94 17.80
XA-304-RL 4.24 4.77 5.74 6.51 8.97 11.43 14.70 15.94 17.80
XA-305 4.72 5.27 6.12 6.57 9.30 12.93 15.20 16.16 17.60
XA-306 4.77 5.31 6.16 6.77 9.30 11.83 15.20 16.16 17.60
XA-307 5.89 6.57 7.77 8.71 9.82 10.93 12.40 13.41 15.00
XA-310 3.36 3.61 3.96 4.46 7.01 11.60 14.00 15.92 18.80
XA-311 1.57 1.80 2.17 2.73 5.61 10.76 13.60 15.04 17.20
XA-313 1.69 1.86 2.22 2.82 5.88 11.42 14.30 15.10 16.30
XA-315 2.02 2.28 2.71 3.20 5.69 10.18 12.60 14.16 16.50
XA-316 238 2.70 3.24 3.77 6.46 11.28 13.90 15.10 16.90
XA-316-RL 2.38 2.70 3.24 3.77 6.46 11.28 13.90 15.10 16.90
XA-319 5.60 6.11 6.99 7.71 9.12 10.53 12.40 13.41 15.00
XA-320 5.78 6.35 7.36 8.18 9.45 10.72 12.40 13.41 15.00
XA-322 2.24 2.48 2.97 3.51 6.19 11.02 13.70 15.74 18.80
XA-324 10.61 11.94 14.12 15.70 17.02 17.89 18.71 18.71 18.71
XA-325 1.74 1.99 2.36 2.93 5.77 10.87 13.70 15.10 17.20
XA-326 2.67 2.82 3.07 3.52 5.78 9.88 11.90 13.58 16.10
XA-327 2.45 2.64 2.90 3.47 6.37 11.62 14.30 15.46 17.20
XA-329 1.65 1.80 2.13 271 5.67 11.00 13.80 14.92 16.60
XA-331 10.15 11.37 13.31 14.77 15.96 16.76 17.54 17.54 17.54
XA-336 2.62 2.80 3.01 3.57 6.47 11.68 14.30 15.58 17.50
XA-337 3.50 4.06 5.04 5.78 8.01 10.24 13.20 14.32 16.00
XA-340 9.98 11.19 13.07 14.39 15.45 16.19 16.90 16.90 16.90
XA-341 178 2.00 2.39 2.98 5.95 11.31 14.20 15.44 17.30
XA-343 2.69 2.78 2.96 3.42 5.76 10.00 12.10 13.38 15.30
XA-344 2.85 3.02 3.29 3.80 6.41 11.12 13.50 15.42 18.30
XA-346 13.38 14.94 17.09 18.41 19.45 20.14 20.81 20.81 20.81
XA-347 2.24 2.47 2.95 3.49 6.18 11.01 13.70 15.10 17.20
XA-347-RL 2.24 2.47 2.95 3.49 6.18 11.01 13.70 15.10 17.20
XA-348 5.23 5.90 7.09 7.94 9.97 12.00 14.70 15.94 17.80
XA-348-RL 5.23 5.90 7.09 7.94 9.97 12.00 14.70 15.94 17.80
XA-349 2.15 2.33 2.73 3.20 5.64 10.05 12.20 13.44 15.30
XA-350 172 1.94 2.35 2.84 5.32 9.79 12.20 13.36 15.10
XA-351 1.69 1.92 231 2.80 5.28 9.76 12.20 13.36 15.10
XA-352 2.71 2.86 3.15 3.60 5.89 10.02 12.20 13.36 15.10
XA-353 157 1.75 2.08 2.67 5.63 10.99 13.80 14.88 16.50
XA-354 1.91 2.09 2.46 3.03 5.99 11.30 14.00 14.72 15.80
XA-355 8.39 8.68 9.19 9.56 9.94 10.18 10.44 10.44 10.44
XA-356 5.10 5.63 6.49 7.13 9.34 11.55 14.50 15.02 15.80
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Storage Area 2013-001 2013-002 2013-005 2013-010 2013-025 2013-050 2013-100 2013-200 2013-500

SA-001 5.09 5.53 6.34 6.89 7.46 8.00 8.90 9.83  10.80
SA-006 042  0.68 1.24 171 2.75 433 7.40 8.33 9.30
SA-010 6.43 7.05 8.03 8.70 9.31 9.76 1021  10.58  10.96
SA-011 8.71 8.86 957 1055 1128 11.87] 1227 12.73] 1313
SA-012 7.53 8.35 9.69 1073 1157 1217 1273 1320  13.62
SA-013 0.67 1.00 153 2.17 3.69 604 1060 1178  13.00
SA-014 0.48 0.79 1.46 2.16 3.85 648 1160  12.87  14.20
SA-015 149 -124  -063 017 2.13 520 1120 1277  14.40
SA-016 1248 1345 1506 1594 1661  17.09  17.48  17.85  18.18
SA-017 2.46 2.85 3.42 3.90 4.25 443 510 6.30 7.40
SA-017-RL 2.46 2.85 3.42 3.90 4.25 4.49 5.10 6.30 7.40
SA-019 0.62 0.91 1.45 2.06 3.45 5.60 9.80  11.56  13.40
SA-021 0.75 1.08 1.61 2.29 3.89 6.38 1120 1247  13.80
SA-023 0.46 068 118 173 2.96 4.34 850 928  10.10
SA-030 4.49 4.97 5.51 5.99 6.30 6.54 6.79 7.97 9.20
SA-031 4.01 467 58  6.76 7.54 8.10 865 911 955
SA-033 2.50 2.91 3.52 4.08 4.61 5.19 6.10 831  10.60
SA-033-RL 2.50 2.91 3.52 4.08 4.61 5.19 6.10 831  10.60
SA-034 1.01 1.28 1.88 2.63 4.40 711 1240 1392  15.50
SA-036 0.64 1.01 1.60 2.34 4.12 693 1240  13.92  15.50
SA-038 10.03 1090  11.95 1241  12.83  13.09  13.28 1345  13.63
SA-040 0.47 067 110 1.53 2.41 3.71 6.20 713 810
SA-046 1.36 1.80 2.37 2.94 3.95 5.37 8.00 9.08  10.20
SA-048 3.79 4.36 5.36 6.18 6.89 739 792 836 879
SA-054 1.06 1.24 1.58 1.97 2.72 3.80 5.80 6.63 7.50
SA-067 0.67 0.99 1.51 2.12 3.54 574 1000  10.98  12.00
SA-070 2.63 3.09 3.88 4.65 5.86 746 1030  11.87  13.50
SA-070-N 2.63 3.09 3.88 4.65 5.86 746 1030  11.87  13.50
SA-070-S 2.63 3.09 3.88 4.65 5.86 746 1030  11.87  13.50
SA-074 142 165 218 2.77 4.05 6.04 9.90 1117  12.50
SA-079 135 1.80 2.42 3.07 4.34 6.19 9.70 1102  12.40
SA-086 1.58 173 205 245 3.32 4.64 720 857  10.00
SA-087 -0.09 0.20 0.85 1.62 3.18 550  10.00 1216  14.40
SA-089 065 091 1.36 1.86 2.90 4.49 7.50 9.50 1110
SA-090 0.66 0.91 1.33 177 2.69 4.04 6.60 7.80 8.90
SA-091 088 118 1.72 2.45 4.25 707 1260 1432  16.10
SA-092 0.72 0.96 1.38 1.83 2.74 4.08 6.60 7.80 8.90
SA-096 213 232 268 3.01 3.29 3.51 375 58  8.00
SA-097 0.64 0.99 1.59 231 4.02 6.69  11.90  13.27  14.70
SA-099 752 834 967 1071 1155 1214 1271 1317  13.59
SA-099-RL 7.52 8.34 9.67 1071 1155 1214 1271 1317  13.59
SA-100 2.63 3.08 3.83 4.53 5.52 6.77 890 1042  12.00
SA-101 0.51 0.83 1.49 2.21 3.94 6.64 1190  13.37  14.90
SA-104 2.10 2.28 2.67 3.11 3.73 448 5.8 7.00 7.60
SA-106 a.47 4.94 5.49 5.97 6.29 6.52 6.78 7.97 9.20
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Storage Area 2013-001 2013-002 2013-005 2013-010 2013-025 2013-050 2013-100 2013-200 2013-500

SA-107 0.96 1.23 1.81 2.53 4.12 649 1110 1220  14.10
SA-111 1.15 1.39 1.96 2.67 4.22 6.58  11.20 1243  13.70
SA-112 2.11 2.32 2.75 3.22 3.96 4.94 6.70 7.78 8.90
SA-114 ‘ 0.67 0.99 1.50 211 3.53 574 1000  11.00  12.00
SA-115 0.46 0.69 1.24 1.86 3.29 5.53 9.90 1117  12.50
XA-302 _ 1.41 1.65 2.17 2.62 3.52 4.79 7.20 8.87  10.60
XA-304 4.22 4.75 5.72 6.49 7.19 7.66 910 1047  11.90
XA-304-RL 4.22 4.75 5.72 6.49 7.19 7.66 910 1047  11.90
XA-305 a.72 5.29 6.21 6.94 7.80 874 1030 1148  12.70
XA-306 ‘ a.77 5.33 6.25 6.98 7.83 876 1030 1148  12.70
XA-307 5.84 6.52 7.72 8.66 9.46  10.04  10.61  11.10  11.53
XA-310 1.93 2.30 3.00 3.57 4.40 5.51 7.50 890  10.90
XA-311 1.51 1.79 2.33 2.88 3.95 5.49 840  10.00  11.50
XA-313 ‘ 117 144 2.07 2.82 4.32 6.67 1120 1230  13.40
XA-315 1.83 2.14 2.72 3.33 4.39 5.84 850  10.00  10.90
XA-316 _ 2.20 2.57 3.26 3.98 5.13 6.65 9.40 1090  11.90
XA-316-RL 2.20 2.57 3.26 3.98 5.13 6.65 9.40 1050  11.90
XA-319 ‘ 5.58 6.09 6.97 7.69 8.33 8.83 9.30 9.70  10.12
XA-320 5.75 6.32 7.33 8.15 8.85 9.35 9.86  10.29  10.70
XA-322 ‘ 2.24 2.52 3.14 3.67 4.63 5.96 8.40 9.72 1110
XA-324 1061 1194 1412 1570 17.02  17.89 1871  19.38  20.01
XA-325 1.73 2.03 2.55 3.13 4.18 5.64 8.40 9.72 1110
XA-326 1.66 1.95 2.43 2.93 3.88 5.31 800 1001  12.10
XA-327 ‘ 1.50 1.83 251 3.25 4.96 761  12.80 1450  16.20
XA-329 1.22 1.46 2.08 2.83 4.37 6.76 1140 1240  13.50
XA-331 . 1014 1136 1330 1476 1595 1676 1754  18.18 1876
XA-336 1.70 2.02 2.61 3.32 5.01 7.65  12.80 1447  16.20
XA-337 ‘ 3.47 4.04 5.08 5.92 6.89 7.91 9.40 1050  11.90
XA-340 9.97 1118  13.06 14.38 1544  16.18 1691 1751  18.08
XA-341 ‘ 154 1.86 2.54 3.31 5.01 7.62 1260 1450  16.00
XA-343 2.02 2.17 2.51 2.95 3.89 5.31 8.00 9.57  11.20
XA-344 1.72 2.04 2.58 3.14 4.18 5.67 850 1050  12.40
XA-346 13.38  14.94  17.09 1841 1945 2014  20.81  21.37  21.90
XA-347 ‘ 2.24 2.51 3.13 3.67 4.62 5.96 8.40 9.72 1110
XA-347-RL 2.24 2.51 3.13 3.67 4.62 5.96 8.40 9.72 1110
XA-348 ‘ 5.22 5.89. 7.08 7.93 8.65 9.15 9.63 1047  11.90
XA-348-RL 5.22 5.89 7.08 7.93 8.65 9.15 9.63 1047  11.90
XA-349 ‘ 1.33 1.59 2.24 2.85 4.20 6.25 1020 1157  13.00
XA-350 1.55 1.84 2.47 3.11 4.46 6.46 1020 1157  13.00
XA-351 ‘ 157 1.85 2.37 2.91 3.87 5.22. 7.70 9.12  10.60
XA-352 2.39 2.59 3.02 3.47 431 5.57 8.00 9.57  11.20
XA-353 1.13 1.40 2.00 2.73 4.24 654  11.00  11.90  13.00
XA-354 1.19 1.47 2.10 2.81 4.26 649  10.80 1170  12.90
XA-355 ‘ 8.39 8.68 9.19 9.56 9.94 1018 1044 1116  11.90
XA-356 5.10 5.65 6.55 7.29 8.05 8.83  10.00 1098  12.00
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2.4.2 RESULTS AND REFERENCE TABLES

The original FWOP stage frequency results without marsh accretion arelsimeddfor comparison purposes.
Note that for the year 2013 shown in

Table 59 the results are the same for both marsh accretion and without marsh accretion, since accretion would not
have yet begun at the start of the sisakirea SB16 is the only area that has proposed hurriskmeduction

measures and is affected by marsh accretion. This area is on the west side of the Calcasieu River with its northeas
portion including Prien Lake. The net increases are 0at8{etD0%AEP event, and 0.25 feet at 8¢ event

However, the% surge elevation of 13.90 feet far outweighs the 4.86 foot marsh accretionée@afos the

only other area showing marginal increase from marsh accretion, which is he506ét &EPevent. The two

big areas in Lake Charles 022 and SA99, actually show a very slight decr@e@2 (0-0.03 feet) at thed0%

AEP event due to marsh accretion. All other areas with proposed hrigkcaatkictionprojects show less than

0.02 feet being the effect of marsh accretion. These area@ieX3¥804, XA347, and XAB48 As expected,

the areas that are most affected by marsh accretion are the open marsh areas adjacent to bddies of water.
maximum water surface elevations, within the selected storage areas, for the 2025 (23% 146275 (2%,

1%, and).5%)AEP events can be plotted in GT®e GIS mapping will show the details and extent of flooding,
including flooding of street

Integrated Final April 2016
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Table60- FWOP Without Marsh Accretion
Storage Area 2025-001 2025-002 2025-005 2025-010 2025-025 2025-050 2025-100 2025-200 2025-500

SA-001 5.09 5.61 6.43 7.03 7.83 8.68 9.60  10.36  11.50
SA-006 0.42 0.84 1.50 2.08 3.33 5.12 9.80  10.24  10.90
SA-010 6.43 7.05 8.03 8.70 9.31 9.67 1020  10.20  10.20
SA-011 8.71 8.86 9.57 1055  11.28  11.68 1227 1234  12.50
SA-012 7.53 8.35 9.69  10.73 1157 12.04 1273 1273  12.73
SA-013 0.68 1.18 1.85 2.60 4.30 679 1110  12.02  13.40
SA-014 0.47 0.98 1.76 2.57 4.43 716 1220 1332 15.00
SA-015 -1.49 -1.00 -0.21 0.72 2.88 6.07 1240  13.40  14.90
SA-016 1248 1345 1506 1594  16.61 1696  17.48 1748  17.48
SA-017 2.46 2.97 3.63 4.21 4.90 5.59 6.30 7.22 8.60
SA-017-RL 2.46 2.97 3.63 4.21 4.90 5.59 6.30 7.22 8.60
SA-019 0.62 1.07 1.71 2.41 3.95 621 1040 1140  12.90
SA-021 0.75 1.26 1.92 2.71 a.47 7.06 1170  12.62  14.00
SA-023 0.47 0.86 1.48 2.14 3.57 5.62 8.50 9.02 9.80
SA-030 4.50 5.05 5.63 6.16 6.69 6.94 7.30 854  10.40
SA-031 4.01 4.73 5.86 6.79 7.80 8.14 8.65 8.73 8.90
SA-033 2.50 3.02 3.70 4.34 5.15 6.09 6.90 7.74 9.00
SA-033-RL 2.50 3.02 3.70 4.34 5.15 6.09 6.90 7.74 9.00
SA-034 1.01 1.49 2.24 3.10 5.05 7.88 1310 1434  16.20
SA-036 0.64 1.20 1.93 2.79 4.74 7.65 1250 1354  15.10
SA-038 10.03 1090  11.95 1241  12.83  13.01  13.28  13.28  13.28
SA-040 0.47 0.86 1.42 1.99 3.14 4.73 7.00 7.88 9.20
SA-046 1.36 1.92 2.59 3.26 4.49 6.15 8.60 9.92  11.90
SA-048 3.80 4.45 5.43 6.28 7.23 7.50 7.92 8.12 8.60
SA-054 1.06 1.42 1.91 2.44 3.47 4.88 6.60 7.36 8.50
SA-067 0.68 1.16 1.81 2.53 4.13 6.47  10.80  11.80  13.30
SA-070 2.63 3.21 4.05 4.88 6.27 8.08  11.00 1172  12.80
SA-070-N 2.63 3.21 4.05 4.88 6.27 808  11.00  11.72  12.80
SA-070-S 2.63 3.21 4.05 4.88 6.27 808  11.00 1172  12.80
SA-074 1.42 1.83 2.48 3.17 4.64 678  11.00  11.60  12.50
SA-079 1.35 1.93 2.64 3.37 4.82 6.84 9.80 1112  13.10
SA-086 1.58 1.92 2.40 2.94 4.09 5.70 8.30 9.38  11.00
SA-087 -0.09 0.39 1.16 2.03 3.78 6.26 1050 1138  12.70
SA-089 0.65 1.10 1.71 2.35 3.68 5.56 9.20 10.16  11.60
SA-090 0.66 1.10 1.68 2.27 3.49 5.17 8.30 9.38 1100
SA-091 0.88 1.36 2.04 2.87 4.80 7.67 1310 1371  14.20
SA-092 0.72 1.15 1.72 2.32 3.52 5.19 7.40 8.32 9.70
SA-096 2.14 2.51 3.03 3.52 421 5.32 6.90 7.78 9.10
SA-097 0.64 1.18 1.91 2.75 4.63 741 1200 1328  15.20
SA-099 7.52 8.34 9.67 1071  11.65 12.08 1271 1271 1271
SA-099-RL 7.52 8.34 9.67 1071  11.65  12.08 1271 1271 1271
SA-100 2.63 3.21 4.02 4.80 6.03 7.57 9.60  10.36  11.50
SA-101 0.50 1.02 1.80 2.63 4.52 732 1250 1358  15.20
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Storage Area 2025-001 2025-002 2025-005 2025-010 2025-025 2025-050 2025-100 2025-200 2025-500

SA-107
SA-111
SA-112
SA-114
SA-115
XA-302
XA-304
XA-304-RL
XA-305
XA-306
XA-307
XA-310
XA-311
XA-313
XA-315
XA-316
XA-316-RL
XA-319
XA-320
XA-322
XA-324
XA-325
XA-326
XA-327
XA-329
XA-331
XA-336
XA-337
XA-340
XA-341
XA-343
XA-344
XA-346
XA-347
XA-347-RL
XA-348
XA-348-RL
XA-349
XA-350
XA-351
XA-352

XA-353

| XA-354
| XA-355
XA-356

0.96
1.15
211
0.68
0.47
1.41
4.22
4.22
4.72
4.77
5.84
2.94
151
1.17
1.83
2.20
2.20
5.58
5.75
2.24
10.61
1.73
1.96
1.81
1.22
10.14
1.86
3.46
9.97
1.54
2.02
2.20
13.38
2.24
2.24
5.22
5.22
1.33
1.55
1.57
2.39
1.13
1.19
8.39
5.10

141
1.57
2.45
1.16
0.88
1.85
4.85
4.85
5.39
5.43
6.52
2.65
1.98
1.65
2.29
2.73
2.73
6.09
6.32
2.69
11.94
2.21
2.15
2.08
1.66
11.36
2.24
4.12
11.18
2.05
2.34
2.30
14.94
2.69
2.69
5.95
5.95
1.76
2.00
2.01
2.75
1.60
1.67
8.68
5.73

2.11
2.26
3.04
1.80
1.55
2.51
5.84
5.84
6.33
6.37
7.72
3.43
2.65
2.42
2.97
3.52
3.52
6.97
7.33
3.42
14.12
2.86
2.73
2.87
241
13.30
2.96
5.15
13.06
2.85
2.82
2.96
17.09
3.41
3.41
7.09
7.09
2.45
2.71
2.64
3.29
2.33
2.43
9.19
6.64

2.93
3.05
3.63
2.52
2.27
3.12
6.66
6.66
7.12
7.16
8.66
411
3.33
3.28
3.68
4.33
4.33
7.69
8.15
4.07
15.70
3.57
3.33
3.71
3.26
14.76
3.77
6.01
14.38
3.72
3.37
3.63
18.41
4.07
4.07
7.96
7.96
3.20
3.44
3.28
3.84
3.17
3.25
9.56
7.42

4.67
4.75
4.64
4.12
3.87
4.33
7.64
7.64
8.23
8.26
9.56
5.21
4.67
5.00
4.96
5.71
5.71
8.43
8.95
5.30
17.02
4.89
4.49
5.58
5.00
15.95
5.62
7.18
15.44
5.58
4.52
491
19.45
5.29
5.29
8.91
8.91
4.71
4.94
4.47
4.91
4.89
4.93
9.94
8.40

7.16
7.21
5.95
6.47
6.23
5.96
8.54
8.54
9.51
9.53
9.98
6.66
6.51
7.54
6.65
7.52
7.52
8.78
9.31
6.94
17.70
6.65
6.13
8.32
7.54
16.59
8.36
8.48
16.02
8.30
6.16
6.67
19.99
6.94
6.94
9.35
9.35
6.90
7.08
6.08
6.41
7.36
7.35
10.14
9.49

11.90
11.50
8.10
10.50
10.00
8.10
10.00
10.00
11.00
11.00
10.61
9.40
9.10
12.10
9.10
10.20
10.20
9.30
9.86
8.40
18.71
9.20
9.00
13.20
12.00
17.54
13.20
10.20
16.90
13.10
8.80
9.10
20.81
9.20
9.20
10.00
10.00
10.20
10.80
8.50
8.80
11.50
11.60
10.44
10.70

12.82
12.54

9.10
11.26
10.52

9.54
11.08
11.08
11.96
11.96
11.21
10.36
10.34
12.86
10.06
11.16
11.16
10.20
10.53

9.76
18.71
10.24
10.20
14.60
12.64
17.54
14.60
11.16
16.90
14.42
10.04
10.58
20.81
10.24
10.24
11.08
11.08
10.88
11.08

9.70
10.04
12.02
12.36
10.44
11.50

14.20
14.10
10.60
12.40
11.30
11.70
12.70
12.70
13.40
13.40
12.60
11.80
12.20
14.00
11.50
12.60
12.60
12.30
12.10
11.80
18.71
11.80
12.00
16.70
13.60
17.54
16.70
12.60
16.90
16.40
11.90
12.80
20.81
11.80
11.80
12.70
12.70
11.90
11.50
11.50
11.90
12.80
13.50
10.44,
12.70
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Storage Area 2075-001 2075-002 2075-005 2075-010 2075-025 2075-050 2075-100 2075-200 2075-500

SA-001
SA-006
SA-010
SA-011
SA-012
SA-013
SA-014
SA-015
SA-016
SA-017
SA-017-RL
SA-019
SA-021
SA-023
SA-030
SA-031
SA-033
SA-033-RL
SA-034
SA-036
SA-038
SA-040
SA-046
SA-048
SA-054
SA-067
SA-070
SA-070-N
SA-070-S
SA-074
SA-079
SA-086
SA-087
SA-089
SA-090
SA-091
SA-092
SA-096
SA-097
SA-099
SA-099-RL

_SA-100

|sA-101
SA-104
SA-106

5.09
0.42
6.43
8.71
7.56
0.70
0.47
-1.49
12.48
2.46
2.46
0.63
0.77
0.49
4.64
4.03
2.51
2.51
1.01
0.64
10.03
0.49
1.37
3.84
1.06
0.70
2.63
2.63
2.63
1.45
1.36
1.59
-0.09
0.66
0.66
0.88
0.72
2.14
0.64
7.54
7.54
2.63
0.50
2.10
4.61

5.93
1.47
7.05
8.86
8.37
1.91
1.72
-0.02
13.45
3.46
3.46
1.70
1.97
1.59
5.37
4.99
3.47
3.47
2.34
1.96
10.90
1.60
2.42
4.79
2.14
1.86
3.69
3.69
3.69
2.56
243
2.70
1.16
1.88
1.86
2.10
1.91
3.29
1.93
8.36
8.36
3.72
1.77
3.18
5.48

6.77
2.52
8.03
9.58
9.71
3.12
2.98
1.45
15.07
4.47
4.47
2.76
3.18
2.69
6.09
5.94
4.43
4.43
3.67
3.27
11.95
2.71
3.48
5.73
3.23
3.02
4.74
4.74
4.74
3.66
3.51
3.81
241
3.11
3.07
3.32
3.10
4.43
3.21
9.69
9.69
4.80
3.04
4.26
6.35

7.61
3.56
8.70
10.56
10.74
4.33
4.23
2.92
15.94
5.47
5.47
3.83
4.38
3.79
6.82
6.90
5.39
5.39
5.00
4.59
12.41
3.82
4.53
6.68
4.31
4.18
5.80
5.80
5.80
4.77
4.58
4.92
3.66
4.33
4.27
4.55
4.28
5.58
4.50
10.72
10.72
5.89
4.31
5.34
7.22

9.30
5.66
9.31
11.29
11.59
6.75
6.74
5.86
16.61
7.48
7.48
5.97
6.79
6.00
8.27
8.82
7.31
7.31
7.66
7.22
12.83
6.05
6.64
8.57
6.48
6.50
7.92
7.92
7.92
6.98
6.73
7.15
6.16
6.78
6.68
6.99
6.66
7.87
7.07
12.06
12.06
8.07
6.85
7.50
8.96

11.40
8.28
9.76

11.88

12.18
9.78
9.87
9.53

17.09
9.99
9.99
8.63
9.79
8.75

10.09

11.21
9.70
9.70

10.98

10.51

13.09
8.82
9.27

10.94
9.19
9.40

10.56

10.56

10.56
9.74
9.42
9.92
9.28
9.84
9.69

10.05
9.63

10.74

10.29

12.95

12.95

10.78

10.03

10.20

11.13

13.50
10.90
10.20
13.20
13.20
12.80
13.00
13.20
17.48
12.50
12.50
11.30
12.80
11.50
11.90
13.60
12.10
12.10
14.30
13.80
13.28
11.60
11.90
13.30
11.90
12.30
13.20
13.20
13.20
12.50
12.10
12.70
12.40
12.90
12.70
13.10
12.60
13.60
13.50
13.90
13.90
13.50
13.20
12.90
13.30

14.42
11.78
10.20
14.29
14.29
13.72
14.04
14.12
17.48
14.18
14.18
12.14
13.68
12.46
13.66
14.65
13.14
13.14
15.42
14.96
13.28
12.80
12.86
14.35
12.86
13.06
14.32
14.32
14.32
13.38
13.10
13.94
13.08
14.22
13.86
14.22
13.72
14.92
14.58
15.07
15.07
14.42
14.40
13.94
14.46

15.80
13.10
10.20
16.00
16.00
15.10
15.60
15.50
17.48
16.70
16.70
13.40
15.00
13.90
16.30
16.30
14.70
14.70
17.10
16.70
13.28
14.60
14.30
16.00
14.30
14.20
16.00
16.00
16.00
14.70
14.60
15.80
14.10
16.20
15.60
15.90
15.40
16.90
16.20
16.90
16.90
15.80
16.20
15.50,
16.20
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