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Introduction
• CPRA has studied structural and nonstructural flood risk 

reduction along Louisiana’s central coast for multiple 
Master Plan cycles (‘07,’12,’17).

• What makes this area unique compared to other structural 
projects? Conversion of gravity drainage to forced 
drainage system.
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History of Analysis
• Southwest Coastal Feasibility Study – USACE

– Stopped at Iberia/Vermillion Parish Line, suggested only nonstructural 
solutions

• St. Mary Parish Master Plan
– Contained back levee improvements, several have been studied in 

CPRA Master Plans and constructed
• 2007, 2012, 2017 CPRA Master Plans
• Morgan City DFIRM Appeal
• Iberia Parish Hurricane Protection Master Plan

– Sought to refine the 2012 Master Plan alignment and cost
• All have proposed similar solutions
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Project Inception and Timeline
• Phase I circa 2015 preliminarily located, identified, and 

sized all proposed structures for navigation, storm surge, 
but NOT precipitation drainage.

• Phase II circa 2017 refined Phase I with local 
stakeholder suggestions and added precipitation/pump 
sizing analysis.
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Introduction
• Future Without Action: Flood Depths

Medium Scenario | Year 50 | 100-Year Event
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Introduction
• What The Plan Delivers: Flood Depths

Medium Scenario | Year 50 | 100-Year Event
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Introduction
• What The Plan Delivers: Flood Depths

Medium Scenario | Year 50 | 100-Year Event



© Arcadis 2015

Project Area
• Note certain alignments not studied but assumed 

present for storm surge modeling
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Project Area
• Study was divided into 3 subareas:

– Iberia/St. Mary unprotected areas 
• This study examined possible alignments, required 1% 

elevations, and costs associated with system 
construction.

– Existing Atchafalaya River Levee Improvements
• Federally authorized for riverine flooding event
• This study examined crown elevation deficiency and cost 

to elevate to 1% level of protection for surge event.
– Morgan City back levee improvements

• Portions have already been constructed since Phase I of 
this study by CPRA as TV-116 and TV-055 for 
approximately $23M.

• Remaining portions estimated at roughly $26M.
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Surge and Wave Flooding

• Care was taken to account for cypress forest wave 
dissipation in SWAN.
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Surge and Wave Flooding

Note no improvements assumed to Atchafalaya River levees 
(purple lines) for this image
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Surge and Wave Flooding

Note no improvements assumed to Atchafalaya River levees 
(purple lines) for this image



© Arcadis 2015

Area Geology
• Most alignments located on Pleistocene/marsh interface

• Stable soils in Pleistocene
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Analysis of Existing Atchafalaya River 
Levees

• This analysis was for 50 year project life to examine which sections are viable 
for 1% surge and wave protection both now and in the future. Co5sts 
estimated at $125-$242M depending on reaches addressed.



© Arcadis 2015

Analysis of Proposed Iberia-St. Mary 
Levees

• Various CPRA and Parish master planning efforts have updated 
alignments over the years, but they all tend to be similar, running at 
marsh/upland interface near edge of Pleistocene terrace.

• 2012 CPRA MP

• Iberia Parish 
MP
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Feature Types Assumed
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Riverine Flooding
• CPRA Master Plans account for interior drainage in a 

broad manner. Conditions analyzed to gain a rough 
estimate of required maximum pumping capacity in 
various watersheds.

• A question existed regarding how necessary HEC 
models were and if regression equations would suffice 
for a planning-level effort. 

– USGS Fact Sheet 099-01 (2001) “Methods for Estimating 
Flood Magnitude and Frequency in Rural Areas in Louisiana, 
2001” regression equations estimate the magnitude of flood 
peak discharges.  

– Comparison of model-predicted peak flows and USGS 
regression peak flows showed that the model was within an 
order of magnitude, but predicting larger values.  More 
reliance was placed on high water accounts of the August 
2016 flood in validating model results.
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Limitations
• Extension of the hydraulic model upstream into tributaries would 

better reflect floodplain conditions in those areas.

• HEC-RAS 2D and HEC-HMS used and verified through high water 
accounts from local officials of the Aug. 11-14 flood of 2016 along 
with data supplied by Teche-Vermillion Freshwater District.

• Lack of gaged watercourses in the area.

• CRMS stations used for tailwater boundary conditions for non-
surge runs. 

• Further verification to refine model validation would be required in 
future efforts.

• Refined structure sizing via local scour and velocity analysis, as 
well as preferred type should be evaluated in future studies. 

• No stage-storage runoff characterization or optimization has 
occurred, estimation is likely a conservative pump size.   
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Riverine Flooding
• Investigation of what rainfall event should be coupled with a 

storm surge event based on historic data.
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Riverine Flooding

• Heavily controlled 
system by the Teche-
Vermillion Freshwater 
District
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Riverine Flooding
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Riverine Flooding
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Riverine Flooding
• Model likely underpredicting in certain areas such as New 

Iberia due to lack of drainage network resolution in model.
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1% (red) vs. 4 % (blue) AEP Floodplain with Gates Open
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4%, gates closed, no pumps (red) vs. 
4 % gates open, no pumps (blue) AEP Floodplain
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Key Findings
• Most major drainage paths within St. Mary and Iberia 

Parishes are presently undersized to handle a 1 percent 
AEP rainfall event without significant flooding occurring.

• The 25-yr. storm was used for pump size estimation, 
although this is a larger event than the typical 10-yr. event 
used throughout coastal Louisiana.

• Study also examined whether flow exchanges occur 
between Delcambre Canal and Vermilion River during 
large flood events using HEC-RAS and effective HEC-2 
model of Vermilion River. No significant flow exchanges 
were evident in model for storms <1% AEP.
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What Does this All Cost?

These values do not account for O&M.

Alignment Est. Construction Cost (in millions, 
2017)

Improvements to Morgan City back 
levees in St. Mary Parish:

$49
Approx. $22M already spent

Improvements to Atchafalaya River 
levees in St. Mary Parish:

$117

New-start levees in St. Mary Parish: $341 - $492
New-start levees in Iberia Parish: $922
Total $1,406 - $1,557
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Cost Drivers
• For new-start levees in gravity drainage areas:

• Thru-levee drainage structures: 15-25%
• Pumps: 35-40%
• Navigation Gates: 10-20%
• Thus, non-berm costs account for roughly 75% of the 

construction total

• This study assumed construction to a 1% AEP surge level 
and 4% AEP precipitation level. High first cost could be 
mitigated via incremental construction as has been 
accomplished in nearby parishes.
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Questions
brett.mcmann@arcadis.com
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