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1 OVERALL SUMMARY 

This report provides the results of modeling-based assessment of different alternatives that are 

proposed for reducing flood risk within the Vermilion River Watershed. The alternatives assessed 

in this study included: two alternatives for adjusting spoil banks inside the Bayou Tortue Swamp, 

the construction Homewood detention pond (375 acres) along the Vermilion River, and the 

construction of two detention ponds (55 acres) on the main tributaries of Coulee Ile des Cannes. 

The different scenarios were evaluated during two actual storms that represent varying rainfall 

magnitudes and flooding impacts: May-June 2014 (~2-10 year storm) and August 2016 flood 

(~>100 storm). The results are summarized are summarized as follows and also in the Table shown 

below: 

1. Alternative 1 for spoil bank adjustment, which included lowering the crest level of southern 

spoil banks, reduced the maximum water stage in the Vermilion River by 0.65 ft and 0.19 ft 

during the May-2014 and August-2016 events, respectively. The average reductions were 0.11 

ft and 0.052 ft and covered distances of 29.2 mi and 1.5 miles over the Vermilion River, 

respectively.   

2. The Homewood detention pond reduced the maximum water stage in the Vermilion River by 

an average of 0.22 ft and 0.051 ft during the May-2014 and August-2016 storms, respectively. 

The reductions were observed over distances of 32.67 and 6.1 miles along the Vermilion river. 

The Homewood detention resulted in less reductions in water surface profiles along the Coulee 

Ile des Cannes tributary that drains into the river. The average water stage reductions along the 

Coulee Ile des Cannes tributary were 0.23 ft and 0.04 ft during the May-2014 and August-2016 

events, respectively. Such reductions were only over a limited spatial extent into the coulee (4 

miles in 2014 storm and 2 miles in 2016 storm). 

3. The two detention ponds on the tributaries of Coulee Ile des Cannes reduced the maximum 

water stage in the Vermilion River by an average of 0.12 ft and 0.1 ft during the May-2014 

and August-2016 storms, respectively. The reductions were observed over distances of 36.6 

and 32.2 miles of the Vermilion river. Compared the Homewood detention pond, these two 

ponds lead to more significant reductions in maximum water surface reduction inside Coulee 

Ile des Cannes. Average reduction of 0.35 ft and 0.19 ft were reported for the two-pond 
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scenario during the 2014 and 2016 storms. Also, the results showed that this scenario extended 

the flood mitigation benefits for longer distances along Coulee Ile des Cannes compared to 

Homewood pond. The reductions in the water surface profiles along Coulee Ile des Cannes 

extended for about 7 and 6 miles during the May-2014 and the August-2016 events, 

respectively. 

 Spoil Banks 
Adjustment 

(Alternative 1) 
Homewood Pond Detention ponds on Ile 

Des Cannes 

 May-June 
2014 

August 
2016 

May-June 
2014 

August 
2016 

May-June 
2014 

August 
2016 

Average water 
surface reduction in 
the Vermilion River 

0.11 ft 0.052 ft 0.22 ft 0.051 ft 0.12 ft 0.1 ft 

Max water surface 
reduction in the 
Vermilion River 

0.65 ft 0.19 ft 0.55 ft 0.08 ft 0.21 ft 0.12 ft 

Length of river reach 
with water surface 

reduction 
29.2 mi 1.5 mi 32.57 mi 6 mi 36.6 mi 32.2 mi 

Average water 
surface reduction in 

Ile Des Cannes 
N/A N/A 0.23 ft 0.04 ft 0.35 ft 0.19 ft 

Max water surface 
Reduction in Ile Des 

Cannes 
N/A N/A 0.52 ft 0.07 ft 0.71 ft 0.36 ft 

Length of Ile Des 
Cannes reach with 

water surface 
reduction 

N/A N/A 4 mi 2 mi 7 mi 6 mi 
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2 INTRODUCTION AND OBJECTIVES 

The Vermilion River basin, a representative of low-gradient inland-coastal transitional basins, has 

a long history of severe flooding since the major flood in August 1940. During the recent August 

2016 flood, a severe weather system brought prolonged rainfall for about 72 hours, resulting in 

widespread and catastrophic flooding. The 2016 flood resulted in damages to more than 140,000 

houses, required the evacuation of more than 20,000 people, and led to at least 13 deaths (Watson 

et al., 2017). Monetary losses resulting from various damages to homes, businesses, and 

infrastructure were estimated to be $10 billion. During this storm, the Vermilion River reach 

pasting through the City of Lafayette experienced a rise in stage from a pre-storm 6 feet at Surrey 

Street gage on August 12th to a record of 17.62 feet on August 15th, 2016. Overall, more than 7,000 

structures, mostly homes, experienced flood damage due to this historic event in Lafayette, 

Vermilion, Iberia, and St. Martin parishes. Between May 2014 and August 2017, ten major floods 

that exceeded the flood stage along the main stem of the river took place, causing repeated damages 

to structures. While the primary cause of the flooding can be primarily attributed to extreme 

precipitation conditions, other factors including urbanization, flat river bathymetry, and floodplain 

encroachment are attributed as potential contributing and exacerbating factors. 

The Lafayette Consolidated Government (LCG), as part of an overall goal to minimize the loss of 

life and property associated with flooding events, proposed an approach to flood risk mitigation in 

the Vermilion River basin. The approach aims to address the current flooding problems while 

capitalizing on the available features existing within the basin. The modifications proposed by the 

approach could include one or a combination of the following: (i) modifications to the large-scale 

natural storage features that exist in the basin, (ii) building detention basin along the main path of 

the Vermilion River, and/or (iii) building detention basins along the Ile des Cannes coulee, one of 

the main tributaries that drains into the Vermilion River. 

Just before the Vermilion River crosses the City of Lafayette, it travels through wetlands known 

as Bayou Tortue swamp. Currently, the swamp area functions as a ponding area by accepting 

reverse flows (i.e., flows traveling upstream) from the Vermilion River through Bayou Tortue and 

Coulee Crow, consequently providing some flood relief to the residents of Lafayette Parish. LCG 

proposed a modification to the Bayou Tortue swamp area that entails readjusting the heights and 
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extents of the spoil banks along the Vermilion River that border the Bayou Tortue Swamp and 

control the flow exchange between the river and the swamp system.  

As the Vermilion River travels through the City of Lafayette, it comes across a sugar cane field on 

the East side of the Vermilion River across from the outflow of Coulee Ile Des Cannes. The field 

is bounded by the Vermilion River to the west and Homewood drive to the east. LCG proposes to 

acquire the field area and turns it into a detention pond, referred to through the document as 

Homewood pond, that stores some of the stormwater from the Vermilion River during the storms 

period with the aim of reducing the peak water stages along the river itself. Also, two other 

detention ponds are proposed along Coulee Ile des Cannes as to catch and store stormwater earlier 

before it drains into the Vermilion River. 

As part of a previous research study, researchers at the University of Louisiana at Lafayette (UL 

Lafayette) Watershed Flood Center have already developed a hydraulic model for the Vermilion 

River basin (Saad and Habib 2020). The LCG tasked the UL Lafayette team to conduct a study 

utilizing their existing model and evaluate the potential benefits and any possible consequences of 

the proposed modifications including the readjusting of the heights of the spoil banks separating 

the Vermilion River and the Bayou Tortue swamp, constructing the Homewood pond, and building 

the two proposed detentions ponds on the Coulee Ile des Cannes.  The current study will examine 

two spoil bank modification alternatives: (a) Alternative 1: Lowering the height of the southern 

spoil banks on the left bank of the Vermilion River for a length 3800 feet of to the elevation of 

(+7.00), and (b) Alternative 2: Raising the height of the northern spoil banks on the right-bank of 

the Vermilion River for a length of 10,500 feet to the elevation of +20.00. The study will also 

examine the impact of adding both the Homewood pond and the two ponds proposed along Coulee 

Ile des Cannes. All proposed alternatives will be compared against a baseline condition (i.e., 

existing condition) to assess the impact on water surface profiles along the main river and coulee 

Ile des Cannes. The analysis will be conducted for different flooding conditions that span a range 

of storm frequencies and magnitudes.   

  



Flood Mitigation in Vermilion River  University of Louisiana at Lafayette 

 7 

3 METHODS 

3.1 Study Area 

The Vermilion River is located in south central Louisiana and has a watershed that covers an area 

of 602 square miles (Figure 1). The Vermilion River basin, a representative of other low-gradient 

inland-coastal transitional basins, has a long history of severe flooding since the major flood that 

occurred in August 1940 until the most recent in August 2016. Major floods were recorded in 

1940, 1953, 1955, 1966, 1971, 1973, 1977, 1980, 1982, 1989, 1993, 2014, and 2016) (USACE, 

1995 and; Watson et al., 2017). The Vermilion River Basin is bounded on the north by the Red 

River Basin, on the east by the Bayou Teche Ridge, and on the west by the Mermentau and 

Calcasieu River Basins. The headwaters of the Vermilion River are the confluence of Bayou 

Bourbeux and Bayou Fusilier, after which the river travels approximately 70 miles until it 

intersects with the Gulf Intracoastal Waterway (GIWW) and drains to the Vermilion Bay and the 

Gulf of Mexico.  

The river is a major drainage artery that collects runoff from the surrounding sub-watersheds 

through a series of 15 main lateral channels (also known as coulees). The drainage areas of the 

sub-watersheds range between 2 and 50 mi2. Some of these lateral channels are concrete-lined to 

facilitate fast drainage of tributary watersheds. One of these main lateral channels is Coulee Ile des 

Cannes that is also know as Bayou Ile des Cannes. Coulee Ile des Cannes, along with Coulee Mine, 

are the two major laterals that are responsible to drain the stormwaters of central and western 

Lafayette city and city of Scott. Ile des Cannes, having the bigger drainage area of approx. 33,550 

acres, plays a big role in the flood dynamics of the area and the Vermilion River itself. Significant 

number of efforts have been made to improve the flood drainage capacity of the Ile des Cannes 

coulee. Work to deepen and widen the coulee began in the late 1980s starting at the Vermilion 

River with the aim to maintain a 20ft bottom width and, roughly, a top width of 90ft along the 

whole path of the coulee. Currently, the whole stretch of the Coulee that spans the Lafayette City 

has been dredged to these dimensions, and ongoing dredging work is still ongoing to the upstream 

reach of it. 

 Another major feature in the Vermilion River Basin is a series of inter-connected swamps and 

lakes, locally known as the Bayou Tortue Swamp and Lake Martin (Figure 2). The Bayou Tortue 
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Swamp is located directly east of the City of Lafayette in St. Martin and Lafayette Parishes and 

consists of approximately 97 mi2 marsh divided by Ruth Canal. The swamp functions as a natural 

floodwater storage area to which the Vermilion River can overflow (via reverse, downstream-to-

upstream flows) during moderate and extreme storm events. 

During normal river stages, the Vermilion River collects inflows from the tributaries and transport 

them downstream into the Vermilion Bay, and ultimately into the Gulf of Mexico. However, under 

extreme storm events, the river starts to show negative flows (i.e., flows to the north) that travel 

towards the direction of the Bayou Tortue Swamp. At such higher stages, flow enters the swamp 

through Bayou Tortue, Coulee Crow, and over the spoil banks (Figure 2). As the swamp draws 

water from the river, the hydraulic gradient on the Vermilion River starts declining, and the flow 

in the river reverses back to the normal direction. Under these conditions, two peaks in the river 

would occur near the Bayou Tortue Swamp. The first peak happens during the main period of the 

rainfall storm and is due to the flow reversal. A second, longer-duration peak happens several days 

later, depending on the severity of the event, as a result of flows coming from the swamp storage 

and local surface runoff. The inversion in the flow direction is accompanied by an inflection in the 

water stage profile that typically occurs in the reach that passes through the City of Lafayette. 

However, the specific location of this inversion will largely depend on the severity of the storm 

and the spatial distribution of the rainfall over the larger watershed.  

During low-flow conditions, additional flow is diverted into the Vermilion River through two 

channels, Bayou Fusilier and the Ruth Canal (Figure 1). Flow in these tributaries originates in 

Bayou Teche and, at low flow, is mostly the result of diversion from the Atchafalaya River for 

maintaining and improving water quality in the Vermilion River and Bayou Teche. The diversions 

are designed to restore flow to levels similar to those prior to construction of the West Atchafalaya 

Basin Protection Levee. The operation of the diversion pumps and structures is under the authority 

of the Teche-Vermilion Freshwater District.  
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Figure 1: Overview of the Vermilion River. The map shows different hydrologic features within the river 
basin, including Ruth Canal gates and Fuselier Weir, which both control flows from Bayou Teche to the 

Vermilion River. USGS stage and streamflow river gages are also shown. 
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Figure 2: Overview of the Bayou Tortue swamp. The dashed line shows the boundaries of the swamp area 
according to the NLCD 2011. 

 

3.2 Hydraulic Model Setup 

The HEC-RAS model of the Vermilion River (Saad and Habib, 2021) includes several geometric 

features such as 1D cross-sections, 2D computational grid, and key structures including bridges, 

weirs, gates, and lateral structures. The model covers a total of 69.2 miles of the Vermilion River 

mainstem starting from its headwaters until its intersection with GIWW, just 3.37 miles upstream 

of the river outlet at the Vermilion Bay. The main reach of the Vermilion River receives lateral 

inflows from 16 main tributaries. However, only five major tributaries, namely, Coulee Des 

Poches, Coulee Mine, Coulee Isaac Verot, Coulee Ile Des Cannes, and Anslem Coulee, were 

included in the in the hydraulic model (Figure 3). These tributaries were selected since they 

comprise the Lafayette area's primary drainage system that drains into the Vermilion River. The 

other tributaries were represented in the model by enforcing their lateral streamflow hydrographs 
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into the river's main stem. The scope of the 1D in the developed model encompassed the mainstem 

of the Vermilion river along with the five main tributaries (Figure 3). The river also receives flow 

through the Ruth canal structure, which conveys flow from Bayou Teche to Vermilion River.  

The region simulated as 2D inside the model included a total of nine areas where flow pattern is 

primarily two-dimensional (Figure 4). These areas cover the extent of the Bayou Tortue Swamp 

system extended east to Bayou Teche levee system, in addition to local sub-areas that drain into 

the swamp system directly. These off-channel swamps provide vast floodplain storage for the 

Vermilion River during extreme events. Each 2D flow area is developed as an irregular 

computational mesh with varying resolutions ranging from 100ft to 300ft. To further refine 2D 

meshes in areas critical for the accurate simulation of overland flows, breaklines have been used 

to enforce key features of the terrain and ensure that the model reasonably simulates the movement 

of overland flow. This includes breaklines along recognized channels that concentrate flows and 

ridgelines that allow flows to spill from one area to another across features such as road 

embankments, levees, and natural ridgelines. A total of 50 breaklines were used to fine-tune the 

2D mesh areas. While according to NLCD (2011) the Bayou Tortue Swamp Dataset  only extends 

east to Coulee Capucin (Figure 2), analysis of flood inundation extent performed during different 

events over this area shows that the floodwaters propagate further beyond Coulee Capucin (Saad 

et al., 2020). The flat topography, and the ill-defined streams in the area, allows for floodwaters 

that come from the Vermilion River during storm events to flow past the Coulee Capucin towards 

the levee system that runs parallel to the Bayou Teche. Accordingly, the hydraulic model 

developed for this area considered the swamps to cover the whole area that extends between the 

Vermilion River in the east and Bayou Teche levee system in the east. 
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Figure 3: Overview of the extent of the hydraulic model of the Vermilion River. The dark blue lines 

across the main river indicate the locations of the cross sections used in the 1D part of the model. The 
cross-hatched polygons are the areas that were modeled using a 2D representation.  

3.3 Simulation Periods and Rainfall Storms 

The analysis of this study was conducted for two simulation periods, May 22nd - June 15th, 2014 

and August 1st-31st, 2016 (Figure 5). Both periods included a series of rainfall events and were 

associated with widespread flooding in different parts of the watershed. The two simulation 

periods were selected to capture different storm magnitudes and flooding impacts. The first event 

is the historic flood of August 2016 that generated devastating flooding within the basin and across 

many areas of the state. Based on a rainfall duration-depth analysis, the August 2016 storm can be 

classified as 100- to 375-year storm with average-exceedance probability of 1% to 0.5%. The 

second event occurred in late May to mid-June 2014 and can be classified as 2- to 10-year storm, 

depending on the duration considered. During the May-June 2014 period, a total rainfall depth of 

thirteen (13) inches of rainfall were recorded, with hourly rainfall intensities reaching 1 inch/hour. 

A total of 30 inches of rainfall was recorded during the August 2016 period, with hourly rainfall 

Nine 2D computational 
meshes which combined 
define the extent of the 
Bayou Tortue Swamp 

Coulee Des 
Poche 

Coulee Mine 

Coulee Ile 
Des Cannes 

Coulee Isaac 
Verot Anslem 

Coulee 

Vermilion 
River 
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intensities exceeding 2 inches/hour. Rainfall data for both storms was acquired from the Stage IV 

radar rainfall database produced by the National Oceanic and Atmospheric Administration 

(NOAA). The Stage IV dataset has a spatial resolution of ~1.54 mi x 1.54 mi (4 km x4 km) and a 

temporal resolution of 1 hour. The Stage IV data was acquired from the National Center of 

Environmental Prediction (NCEP) via the UCAR online archives 

(http://data.eol.ucar.edu/codiac/dss/id=21.093).    

 

Figure 4:  Nine 2D areas are used to represent the Bayou Tortue Swamp in the numerical model. The 
magenta lines represent the boundaries of each mesh area. 

As part of all unsteady flow simulations performed during the study, a 10-days warm-up period 

prior to the actual simulation period is applied. This period was found to be adequate for the model 

to settle down to consistent water surface elevations and flows, and for the structures to reach their 

full computed flows, which are necessary for reducing computational instabilities. 
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Figure 5: Hyetographs of rainfall rates and cumulative depths (top row) and streamflow and stage 
hydrographs (bottom row) during the May-June 2014 (left panels) and August 2016 (right panels) 

simulation periods. 

3.4 Spoil Banks Adjustments Scenarios 

As the Vermilion River crosses the intersection with the W. Mills Ave (State Route 94), it travels 

for a distance of ~5.30 miles into the Bayou Tortue swamp areas before reaching the northern 

boundary of the City of Lafayette (Figure 6). Existing spoil banks that border the Vermilion River 

for this entire reach control the flow exchange between the main river and storage inside the swamp 

system. Modifying the southern portion of this reach that extends for a distance of ~2.0 miles 

between the Prairie Hwy and northern boundary of the City of Lafayette provides a potential flood 

relief. The proximity of this area to the City of Lafayette, the narrow bayous that allow for easier 

water exchange with the swamp (Coulee Crow and Bayou Tortue), the low elevations of the spoil 

banks of the Vermilion River, and the low-lying elevations inside the swamp itself along this reach, 

combined led for this particular southern reach to play an active role in the flood relief of the City 

of Lafayette City. This study obtained the elevations for the existing spoil banks from the same 

LiDAR-based Digital Elevation Model used by the hydrodynamic model. 
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Figure 6: Map of the Vermilion River reach that runs through the Bayou Tortue swamp. The map shows 
the spoil banks that border the Vermilion River on both sides along this reach. Panel (a) shows a satellite 

image of the full 5.30-mile reach. Panel (b) shows the LiDAR elevations for the reach between Prairie 
Hwy and the northern boundary of the City of Lafayette. 

The hydrodynamic model of the Vermilion River (Saad and Habib, 2020) developed a modified 

terrain for the Vermilion River model through the combination of ground-based surveys, LiDAR, 
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and bathymetric surveys as Digital Elevation Model (DEM). The modified terrain is based solely 

on the Louisiana Statewide LiDAR data outside the Vermilion River corridor. The Louisiana 

Statewide LiDAR project provides high-resolution elevation data for the entire state in the form of 

Digital Elevation Models (DEM) with a 5-m horizontal resolution and with a vertical accuracy of 

~ 15–30 cm RMSE (Cunningham et al., 3759). The LiDAR data was clearly capable of capturing 

the spoil banks bordering the Vermilion River and the Bayou Tortue swamp (Figure 6). The 

vertical datum is the North American Vertical Datum of 1988 (NAVD 88) utilizing Geoid 12B. 

The profile of the existing terrain for the southern spoil bank, obtained from the terrain model, 

shows that on average, the water from the Vermilion River starts to overtop the spoil banks once 

it rises to elevation (+15.00 NAVD88). LCG proposed two alternatives for the spoil banks heights 

adjustment scenario. The first alternative, Alternative 1, includes lowering the heights of the 

southern spoil banks on the left-hand-side to elevation (+7.00 NAVD88) for approximately 3800 

feet (Figure 7). Such spoil bank adjustment produces an excavated material of ~140,572 cubic yard 

that needs to be removed in order to achieve this target elevation. Alternative 1 seeks to reduce 

flood stages on the Vermilion River by managing the overflow level in the Bayou Tortue Swamp's 

southern portion. Lowering the spoil banks elevation allows the river to exploit the Bayou Tortue 

swamp's detention storage capacity early on once the river's water level reaches elevation +7.00 in 

contrast to +15.00 as it is under the current conditions. 

On the other hand, the second proposed alternative, Alternative 2, includes raising the northern 

spoil banks' heights on the right-hand-side of the Vermilion River to an elevation (+20.00 

NAVD88) for approximately 10,500 feet (Figure 8). These works require about ~292,577 cubic 

yard of fill material to be transported to the site to build the spoil banks to the required cross-

section and height. The spoil banks' adjusted cross-section will be modified to include a crown 

elevation of + 20.00 with a top width of 6ft and 2H:1V side slopes (Figure 9). Alternative 2 was 

proposed based on the assumption that the natural ground inside the Bayou Tortue swamp on the 

northern side of the Vermilion River is higher than the river's average water stage elevations and 

the ground elevations of the swamp further south. Moreover, some well-defined streams and 
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drainage structures exist in this area that facilitates a flow path to the flows originating from 

  

Figure 7: Alternative 1 for spoil bank adjustments, which represents lowering the elevation of the spoil 
bank on the LHS of the Vermilion River. Top panel shows the location and alignment of spoil bank to be 

adjusted. Bottom panel shows the longitudinal profile of the proposed adjustment.  

the northern part of the watershed to circumvent the Vermilion River, rejoining it just upstream of 

Lafayette City. Raising the northern spoil banks would slow down the amount of flow coming 

from the north and will increase the volume of stored floodwaters held in northern part of swamp. 
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Figure 8: Alternative 2 for spoil bank adjustments, which represents raising the elevation of the spoil bank 
on the RHS of the Vermilion River. Top panel shows the location and alignment of spoil bank to be 

adjusted. Bottom panel shows the longitudinal profile of the proposed adjustment. 

Shortcut flowpath 
for flow from the 
north 
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Figure 9a: Sample cross-section showing the existing bathymetry of the Vermilion River and its banks in 
(black line) and of the proposed section under Alternative 1 (red color).  

Figure 9b: Sample cross-section showing the existing bathymetry of the Vermilion River and its banks 
(black line) and the proposed section under Alternative 2 (orange color). 

3.5 Homewood Detention Pond Scenario 

Once the Vermilion River crosses East Broussard road, also known as HWY733, it receives water from 
two main laterals, namely, Coulee Isaac Verot from the east and Coulee Ile des Cannes from the west 

(Figure 10). Across the outlet of coulee Ile des Cannes to the east, a farmland of about 375 acres exists. 
The modeling analysis is based using the entire area as a detention pond.Error! Reference source not 

found.Figure 10 : Map showing the Vermilion River and the proposed location for Homewood pond near 
the Coulee Ile des Cannes. 
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According to the LiDAR-based Digital Elevation Model, the Homewood pond area exhibits an 

elevation of around (+22.00ft NAVD88). Also, the highwater marks collected in this area after the 

August2016 event in addition to the results obtained from the hydrodynamic runs performed in the 

past for other events suggest that the maximum water stage inside the Vermilion River at this 

location varies between 12.34ft and 19.50ft depending on the severity of the storm event. The LCG 

proposal includes excavating a detention basin that has a depth of 10ft and flow exchange structure 

that allows the basin to dry during non-flooding conditions and starts to engage during moderate 

to severe storm events. The study chose to evaluate having an uncontrolled overflow weir of crest 

elevation +10.00 that separates the Vermilion River from the proposed detention basin while 

keeping the bottom elevation of the pond to be +0.00 (Figure 11). Such proposal produces an 

excavated material of ~5.28 million cubic yard that needs to be removed in order to achieve this 

target elevation 

 

Figure 11: Layout and cross-sectional view of the proposed Homewood Pond  

3.6 Detention Ponds on Coulee Ile Des Cannes Scenario 

The flood mitigation measures proposed by LCG include the construction of 2 detention ponds 

along Coulee granges, one of the main tributaries that feeds coulee Ile des Cannes (Figure 12). The 

two proposed ponds total a surface area of 55 acres. The location of these two ponds took into 

consideration, in addition to its proximity from tributaries flow paths as to be capable of providing 

flood mitigation services, to have a low cost-benefit value. So, LCG proposed the two ponds to be 
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situated where already excavated borrow pits exist. In such a way, the cost of 

constructing/excavating these ponds would be minimal. 

The bigger surface area of these two ponds, ~32 acres, is situated on a main tributary that drains 

into Coulee Granges (Figure 13). This detention pond has a bottom elevation of 7.00ft and weir 

crest elevation of 11.00ft which yields to a total depth of 4ft.  

 

Figure 12: Layout and cross-sectional view of the two proposed detention ponds along Coulee Granges 

It’s worth mentioning that the cross-sectional view shown in Figure 13 was sampled from the Lidar 

DEM and despite that the satellite image clearly shows a relatively deep hole in the ground used 

to extract materials from the borrow pit, the Lidar seems not to detect such deeper elevations. 

Accordingly, the bottom elevation of this detention pond can turn out to be deeper than elevation 

7.00 and the exact volume of the pond need to be verified via surveys. 
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Figure 13: Layout and cross-sectional view of the main detention pond along tributary that drains into 
Coulee Granges 

On the other hand, the sampled data from the Lidar DEM for the second pond proposed along 

Coulee Granges shows a deep hole in the ground reflecting the existence of a borrow pit as shown 

in Figure 14. This detention pond has an existing bottom elevation of ~-10.00ft, and a weir crest 

elevation of 11.00ft which yields to a total depth of 21ft. The studied scenario includes simulating 

the impact of the combination of both ponds at the same time compared to the baseline scenario. 

  

Figure 14: Layout and cross-sectional view of the second detention pond located along Coulee Granges 
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4 RESULTS 

Hydraulic model runs were completed for the May-June 2014 and the August 2016 periods for the 

baseline scenario without project (i.e., existing conditions) and for the three proposed flood 

mitigation measures. The modification of the spoil banks for the swamp area includes two 

alternatives, Alternative 1 (lowering the southern spoil bank) and Alternative 2 (raising the 

northern spoil bank). All model runs were made using the same hydrologic inputs and model 

boundary conditions.  

4.1 Results for Spoil Banks Adjustment Scenario 

Maximum Water Surface Profiles along the Vermilion River 

Figures 15 through 18 show the longitudinal maximum water surface profile along the Vermilion 

River during the two simulation periods (May-June 2014 and August 2016) for the baseline 

simulation and the two proposed alternatives: Alternative 1 (lowering the southern spoil bank) and 

Alternative 2 (raising the northern spoil bank).  

The water surface profiles show that Alternative 1 and Alternative 2 resulted in an overall 

reduction and increase in the water surface elevations along the Vermilion River, respectively. 

Under Alternative 1, the maximum reduction in water surface elevation was 0.65 ft and 0.19 ft 

during the May-June 2014 and August-2016 events, respectively. The flood relief provided by 

Alternative #1 encompassed a reach of 29.2 miles that extended between mileage 48.38 in the 

north where Bayou Tortue outlet drains into the Vermilion river and mileage 19.18 south where 

HWY14 crosses the Vermilion River.  
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Figure 15: Maximum Water Surface (WS) profile along the Vermilion River obtained during the May 

2014 event under existing conditions and Alternative #1 of spoil bank adjustments 

 

Figure 16: Maximum WS profile along the Vermilion River obtained during the May 2014 event under 
existing conditions and Alternative #2 of spoil bank adjustments 



Flood Mitigation in Vermilion River  University of Louisiana at Lafayette 

 25 

Alternative 2 caused the water surface profile along the Vermilion River to rise by a maximum 

value of 0.18 ft and 0.07 ft during the more-frequent storm of May-June 2014 and the more extreme 

event, August-2016, respectively. It is clear that Alternative 2 consistently caused a rise in 

maximum water profile along the Vermilion River. Such performance reveals that the area of the 

Bayou swamp located north of the Vermilion River, despite being higher in ground elevation from 

the southern part, still receives some of the floodwaters that come from the south during the 

reversal flow regime. Raising the height of the spoil banks on this side prevented such flood relief 

from occurring.  

 

Figure 17: Maximum Water Surface (WS) profile along the Vermilion River obtained during the August 
2016 event under existing conditions and Alternative #1 of spoil bank adjustments 
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Figure 18: Maximum WS profile along the Vermilion River obtained during the May 2016 event under 
existing conditions and Alternative #2 of spoil bank adjustments 

Flow Exchange with the Swamp 

Figures 14 and 15 show the flow exchange hydrographs with the swamp area for the two simulation 

periods May-June 2014 and August-2016. The negative values in these figures indicate the flow 

leaving the swamp areas into the main river. The hydraulic simulations suggest that this swamp-

to-river flow regime is usually encountered during non-flooding conditions and is exacerbated in 

the periods following storms in order to drain the floodwaters that filled up the swamp during the 

storm. On the other hand, the positive flow values, indicating the flow transfer from the river to 

the swamp, are usually encountered during the storm period itself, where the swamp stores the 

majority of the runoff volumes from the upstream portion of the watershed in addition to reverse 

flows from the main river. The results show that during the May-2014 event, the peak positive 

flow that went into the swamp area increased to 11,010 cfs and 7,725 cfs for Alternatives 1 and 2, 

respectively, compared to 7,620 cfs for the existing conditions. 

On the other hand, during the recession period following the storm, only Alternative 1 increased 

the negative flow values, while Alternative 2 led to a recession limb with lower negative flow 
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values than the existing conditions. The results obtained under Alternative 1 was expected 

beforehand, since lowering of the crest level of the spoil banks forced the swamp area to start 

receiving flood waters earlier compared to the existing conditions for the same frequency storms 

and also to engage as flood relief in storms that previously the swamps were not considered active. 

During the recession period, the flow amplification is one of the direct tradeoffs to lowering the 

spoil banks and the increase in the positive flows that went into the swamp areas. Given that the 

Vermilion River is the only main outlet for the swamp areas, the outflow from the swamp area into 

the river after the storm increased because of the excess floodwaters stored in the swamp during 

the storm itself. Moreover, it is expected that the duration required for the outflow from the swamp 

area to cease will extend longer compared to the existing conditions due to lowering the crest 

elevation of spoil banks. Alternative 2 behaved similarly to Alternative 1 in case of the increased 

values in the positive peak flows during the storm. Such increase can be attributed to the increase 

in the water stage inside the Vermilion River, which created an additional hydraulic head ending 

in an increase in the flow that overtopped the spoil banks towards the swamp area. However, during 

the recession period following the storm, the two alternatives behaved differently. The results show 

that the negative flow values under Alternative 2 is lower compared to the existing conditions. The 

high crest elevation of the spoil banks in the northern part of the swamp prevented the flow that 

originated from the upstream part of the watershed and used to, naturally, reach the Vermilion 

River through this part of the swamp from draining into the river. 

The results obtained during the August-2016 event show similar behavior for both alternatives 

compared to the May-2014 event but in less pronounced magnitudes. Results obtained under both 

alternatives displayed an increase in the peak positive flow during the storm compared to the 

existing conditions. During the recession period following the storm, only Alternative 1 showed 

an increase in the negative flow values, while Alternative 2 showed a decrease in the negative flow 

values for the same period. However, results obtained during the August-2016 event shows that 

the peak positive flow observed under Alternative 2 is slightly higher than the peak positive flow 

shown under Alternative 1.  
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Figure 19: Hydrographs of flow exchanges between the Vermilion River and Bayou Tortue swamp 
simulated for each alternative of spoil bank adjustments during the May-June 2014 event. 

 

Figure 20: Hydrographs of flow exchanges between the Vermilion River and Bayou Tortue swamp 
simulated for each alternative of spoil bank adjustments during the August 2016 event. 

Maximum Water Surface Elevations in the Swamp 

Examining the maximum spatial inundation extents over the Bayou Tortue swamps for the existing 

conditions, Alternative 1 and Alternative 2 during the May-2014 event showed some interesting 

results (Figure 16).  The obtained results showed a very similar inundation pattern over the swamp 
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domain in all cases. Given the Bayou Tortue swamp system's vast area and the relatively slight 

increase in the positive flow values overtopping the spoil banks towards the swamp during the 

storm under Alternative 2, the similarity in the inundation pattern between Alternative 2 and 

existing conditions stands to reason. However, the maximum spatial inundation maps were not 

enough to explain the inundation pattern of Alternative 1. Figure 22 shows the water stage inside 

the swamp ahead of the May-2014 storm under the existing conditions in addition to Alternatives 

1 and 2. The cross-section shows that the swamp pre-flooding water stage was significantly 

reduced (~1.5 ft) in the Alternative 1 scenario compared to the existing conditions. These pre-

cursor conditions maximized the allowable storage capacity of the swamp during the storm event 

and allowed for the swamp area to receive the extra volume of the floodwaters without any 

significant change in the corresponding attained maximum water depths.  



Flood Mitigation in Vermilion River  University of Louisiana at Lafayette 

 30 

 
Figure 21: Comparison of inundation extent and depth in the Bayou Tortue swamp simulated for the 

existing condition, Alternative 1, and Alternative 2 of spoil bank adjustments during the May-2014 event. 
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Figure 22: Water stage conditions inside the swamp area before the May-2014 event. 

4.2 Results for Homewood Detention Pond 

Maximum Water Surface Profiles along the Vermilion River 

Figures 23 and 24 show the longitudinal maximum water surface profile along the Vermilion River 

during the two simulation periods (May-June 2014 and August 2016) for the baseline simulation 

and the proposed Homewood pond.  

The water surface profiles show that Homewood pond scenario consistently resulted in an overall 

reduction in the water surface elevations along the Vermilion River. The maximum reduction in 

water surface elevation along the reaches of the Vermilion River within the Lafayette Parish and 

Vermilion parish was found to be 0.55 ft and 0.35 ft during the May-June 2014 respectively. 

However, during a more extreme event such as the August-2016 event, the Homewood pond was 

found to have much lesser impact on the water stage within the Vermilion River yielding a drop 

in the water surface profile of 0.08 ft. Additionally, the results revealed that the reach of the 

Vermilion River that was impacted by the WSE reduction extends for a distance of 32.57 miles 

and 6 miles during the May-2014 and August-2016, respectively. During the May-2014 event, 

which witnessed the more prominent reduction in the water stage along the Vermilion river, the 

water stage reduction benefits extended between mileage 46.78 north of Surrey street crossing and 

mileage 14.21 south of the Perry street crossing with the Vermilion River. 
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Figure 23: Maximum Water Surface (WS) profile along the Vermilion River obtained during the May 
2014 event under existing conditions and Homewood pond Scenario 

 

Figure 24: Maximum Water Surface (WS) profile along the Vermilion River obtained during the August 
2016 event under existing conditions and Homewood pond scenario 
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Maximum Water Surface Profiles along Coulee Ile des Cannes 

In addition to examining the impact of the Homewood pond on the main stem of the river, it is 

also of interest to assess the propagation of such impacts into the tributaries that drain into the 

river. The maximum WSE profiles along one of the main tributaries Coulee Ile des Cannes is 

shown in Figure 25 and Figure 26. Compared to the results inside the main river, generally, a lesser 

reduction in water stage across the tributary are attained. As expected, the maximum WSE 

reduction occurred at the outlet of the tributary, with more WSE reduction during the more frequent 

storm, May-2014, compared to the August-2016 event. The results show a reduction in WSE of 

0.52ft and 0.07ft that propagated upstream into the coulee for relatively limited distances of mostly 

~4 miles and ~ 2miles under the May-2014 and August-2016 events respectively. 

 

Figure 25: Maximum Water Surface (WS) profile along Coulee Ile des Cannes obtained during the May 
2014 event under existing conditions and Homewood pond scenario 
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Figure 26: Maximum Water Surface (WS) profile along Coulee Ile des Cannes obtained during the 
August 2016 event under existing conditions and Homewood pond scenario 

4.3 Results for Detention ponds on Coulee Ile des Cannes 

Maximum Water Surface Profiles along the Vermilion River 

Figures 27 and 28 show longitudinal profiles of the maximum water surface elevation (WSE) along 

the river during the two simulation periods for the baseline scenario and after adding the proposed 

ponds along the Ile Des Cannes coulee. In general, the proposed ponds reduced water surface 

elevations along some reaches the river, but to various degrees. During the May 2014 period, 

maximum reductions in water surface elevation were 0.21 ft while smaller reductions 0.12ft were 

obtained during the more-severe storms of August 2016. Additionally, the results obtained showed 

that the reach of the Vermilion River that was impacted by the WSE reduction extends for a 

distance of 36.6 miles and 32.2 miles during the May-2014 and August-2016, respectively. Its 

noteworthy that the length of the Vermilion River subjected to stage reduction during the May-

2014 event stretches between mileage 46.78, just upstream of Surrey street crossing and mileage 

10.18 downstream where LA HWY690 crosses the Vermilion River. 
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Figure 27: Maximum Water Surface (WS) profile along the Vermilion River obtained during the May 
2014 event under existing conditions and with the proposed ponds on Coulee Ile des Cannes

 
Figure 28: Maximum Water Surface (WS) profile along the Vermilion River obtained during the August 

2016 event under existing conditions and with the proposed ponds on Coulee Ile des Cannes 
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Maximum Water Surface Profiles along Coulee Ile des Cannes 

The maximum WSE profiles along one of the main tributaries Coulee Ile des Cannes is shown in 

Figure 29 and Figure 30.  Under this scenario, the maximum WSE reduction occurred where the 

Coulee granges joins Coulee Ile des Cannes, with more WSE reduction during the more frequent 

storm, May-2014, compared to the August-2016 event. The reduction in WSE was found to be 

0.71 ft and 0.36 ft during the May-2014 and August-2016 events respectively. 

 

Figure 29: Maximum Water Surface (WS) profile along Coulee Ile des Cannes obtained during the May 
2014 event under existing conditions and with the proposed ponds on Coulee Ile des Cannes 
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Figure 30: Maximum Water Surface (WS) profile along Coulee Ile des Cannes obtained during the 
August 2016 event under existing conditions and with the proposed ponds on Coulee Ile des Cannes 

5 SUMMARY AND CONCLUSIONS 

The Lafayette Consolidated Government (LCG), as part of their goal to minimize damages 

associated with flooding events, proposed several scenarios to flood risk mitigation in the 

Vermilion River basin, including the management of the large-scale natural storage features 

(Bayou Tortue Swamp) that exist in the basin, the construction of Homewood detention pond along 

the Vermilion River flow path, and building two proposed detention ponds on the main tributaries 

of Coulee Ile des Cannes. As part of a previous research study, researchers at the University of 

Louisiana at Lafayette (UL Lafayette) Watershed Flood Center have already developed a hydraulic 

model for the Vermilion River basin (Saad et al., 2020). The LCG contracted with the UL Lafayette 

team to utilize their existing model and evaluate the potential benefits and possible consequences 

of the proposed scenarios. The baseline scenario (i.e., existing river conditions) and all scenarios 

were simulated in the model for two actual flooding periods during May-June 2014 and August 

2016. The August 2016 storm can be classified as >100-year storm, while May-June 2014 event 

can be classified as a 2 to 10-year storm, depending on the duration considered.  

5.1 Spoil Banks Adjustments Scenario 
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The simulation of the spoil banks adjustment scenario includes assessing two alternatives. The 

two assessed alternatives represent:  

(a) Alternative (1): Lowering the crest level of the northern spoil banks bordering the 

Vermilion River and the southern portion of the Bayou Tortue swamp to elevation +7.00 

NAVD88 with an estimated length of 3800 ft and excavated material of ~140,572 cubic yard of 

removed soil, and  

(b) Alternative (2): Raising the crest level of the spoil banks bordering the Vermilion River 

and the northern portion of the Bayou Tortue swamp to elevation +20.00 NAVD88 with an 

estimated length of 10,500 ft and ~292,577 cubic yard of fill material.  

The two alternatives aim to increase the flow exchanges from the Vermilion River to the 

swamp system. The main findings and recommendations of this study can be summarized as 

follows: 

1. Alternative 1, which included lowering the crest level of southern spoil banks, reduced 

the maximum water stage in the Vermilion River, especially during moderate events. The 

water stage reductions were 0.65 ft and 0.19 ft during the May-2014 (~2-10-year storm) 

and August-2016 (>100-year storm) events, respectively. The average reductions were 

0.11 ft 0.052 ft and extended for distances of 29.2 mi and 1.5 miles, respectively.  

However, such reductions come with slight increases in recession periods that follow the 

storms. For example, during the May-2014 event, the water elevation in the Vermilion 

River at Surrey station took 3.65 more hours to recede below elevation +10.00 compared 

to the existing conditions. 

2. Alternative 2, which included raising the northern spoil banks, increased the maximum 

water stage in the Vermilion River by 0.18 ft and 0.07 ft during the May-2014 and August-

2016 events, respectively. However, the amount of flow released from the swamp into the 

river during the recession periods was reduced by 500-1000 cfs.   

3. Both Alternatives increased the positive (reverse) flows that go into the swamp area from 

the Vermilion River during the storm, but without any noticeable corresponding increases 

in the water stage inside the swamp area. This behavior can be attributed to two factors 

(a) A significantly lower pre-storm water stages inside the swamp, compared to the no-

alternative conditions, simply because lowering the spoil banks has allowed the swamp to 
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drain into the river ahead of the storm, (b) The vast area of the Bayou Tortue swamp that 

can accommodate the increased flow exchanges. 

4. Under both Alternatives, water stages in the Bayou Tortue swamp will be lower during 

non-flooding periods under the proposed modification to spoil banks. The anticipated 

reduction of water levels in the Bayou Tortue swamp could change the hydroperiod of the 

swamp system and its residence time, which might impact fish and wildlife habitat inside 

the swamp. Further modeling analysis is needed to quantify the specific degree of any 

potential impacts on the swamp ecosystem. 

5.2 Homewood Pond Scenario 

The proposed Homewood pond is a detention basin directly connected to the Vermilion river 

across the outlet of Ile des Cannes. The proposed pond will have an approximate surface area of ~ 

375 acres with a 10 ft depth. The area is currently a farmland with an average terrain elevation of 

+22.00, which requires a ~5.28 million cubic yard of excavation works that needs to be removed 

in order to achieve the targeted pond characteristics. The Homewood detention pond scenario aims 

to reduce the maximum water stages inside the Vermilion river through storing some of the flood 

waters in the pond. The main findings of this scenario can be summarized as follows: 

4. The proposed pond generally reduced the maximum water stage in the Vermilion River. The 

average reduction in water elevation in the River was 0.22 ft and 0.051 ft during the May-

2014 and August-2016 storms, respectively. The reductions were observed over a reach 

length of 32.67 and 6.1 miles over the Vermilion river. The maximum reductions were found 

to be 0.55 ft and 0.08 ft during the two storms and were observed at the location of the pond.  

5. Less reductions in water surface profiles were observed along the Coulee Ile des Cannes that 

drains into the river just across the pond location. The maximum water stage reductions 

along the tributary were 0.52 ft and 0.07 ft during the May-2014 and August-2016 events, 

respectively. However, such reductions were only over a limited spatial extent into the coulee 

(4 miles in 2014 storm and 2 miles in 2016 storm). 

5.3 Detention Ponds on Coulee Ile des Cannes Scenario 

Two detention ponds are proposed along coulee Granges and one of its tributaries and have a total 

surface area of 55 acres. Coulee Granges is one of the main tributaries that drain into Coulee Ile 
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des Cannes that eventually drains into the Vermilion River. The two-pond scenario aims to reduce 

the maximum water stages inside the Vermilion river and Coulee Ile des Cannes through 

increasing the storage capacity of the main sub watershed that drains into Coulee Ile des Cannes. 

The two-pond scenario included simulating the impact of the combination of both ponds at the 

same time compared to the baseline scenario. The main findings of this scenario can be 

summarized as follows: 

1. The proposed ponds on Coulee Ile des Cannes tributaries reduced the maximum water 

stage in the Vermilion River. Unlike the Homewood pond scenario, the results show that 

the two-pond scenario is more effective in reducing the water stage under both extreme 

and frequent events. The model results showed a maximum water stage reduction of 0.21 

ft and 0.12 ft along the Vermilion River during the May-2014 and August-2016 events, 

respectively.  

2. Additionally, the results indicated that the ponds on Coulee Ile des Cannes tributaries 

lead to more significant reductions in maximum water surface reduction inside Coulee Ile 

des Cannes than those of the Homewood detention pond. Reduction of 0.71 ft and 0.36 ft 

were observed inside Coulee Ile des Cannes during the May-2014 and August-2016 

events, respectively. 

3. The results show that this scenario extended the flood mitigation benefits for longer 

distances along Coulee Ile des Cannes compared to Homewood pond. The reductions in 

the water surface profiles along Coulee Ile des Cannes extended for about 7 and 6 miles 

during the May-2014 and the August-2016 events, respectively. 

5.4 Comparison of Flood Mitigation Scenarios 

The simulations of the proposed flood mitigation scenarios showed that all flood mitigation 

scenarios provided flood reduction functions to the Vermilion River. In this section, we contrast 

the hydraulic efficiency of each of the flood control scenarios; the spoil banks adjustment 

(Alternative 1 only), the Homewood Scenario, and the Detention ponds on Coulee Ile des Cannes. 

However, other factors, such as cost and constructability, should be factored in when deciding on 

the most optimal and cost-effective alternatives. This report mainly focused on the capacity of 

each scenario in reducing the flood elevation in comparison to the existing condition (baseline) 
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under two different storm events May-2014 and August-2016. A summary of the results obtained 

under each scenario and for both storms is shown in Table 1.  

During the May-2014 event, the three flood mitigation scenarios namely, the spoil banks 

adjustment (Alternative 1 only), the Homewood Scenario, and the Detention ponds on Coulee Ile 

des Cannes, caused a maximum reduction in the water surface profile in the Vermilion River of 

0.65 ft, 0.55 ft, and 0.21 ft with an average overall water surface reduction of 0.11 ft, 0.22 ft, and 

0.12 ft respectively. However, it’s worth noting that the results show that the location of the 

maximum reduction in the flood water surface elevation (WSE) in each scenario is different. For 

example, and as shown in Figure 15, the maximum drop in WSE under the spoil banks adjustment 

scenario was found to occur at ~45.6mi of the Vermilion River at some point between Surrey street 

and General Mouton Avenue while the point of maximum reduction in the WSE under the other 

two scenarios, the Homewood pond scenario, and the Detention ponds on Coulee Ile des Cannes 

scenario, was found at mileage ~34.2 mi just where the Ile des Cannes meet the Vermilion River. 

Compared to the baseline scenario, reductions in the WSE were observed over distances of 29.2, 

32.57, and 36.6 miles of the main Vermilion River for the three scenarios, respectively, during the 

2014 event. It is noteworthy to emphasize that in the case of the spoil bank adjustments scenario, 

~9 miles out of the 29.2-miles reach that showed the reduction in the WSE, extends along the 

Bayou Tortue swamp reach of the Vermilion River. Similar results were obtained under the 

August-2016 event (Table 1). Interestingly, the scenario that includes building detention ponds on 

Ile Des Cannes showed a larger reduction in the maximum WSE (0.1 ft) during the 2016 flood 

compared to other detention pond on Homewood. This result emphasizes the significant role that 

Ile Des Cannes plays in the flood dynamics in the Vermilion River watershed. 

Another important aspect of comparison is the impact of each flood mitigation scenario on the 

flood water surface elevation inside the tributaries that drain into the Vermilion River. The two 

detention ponds proposed on Coulee Ile des Cannes were the most effective in reducing the 

maximum WSE inside the coulee (0.71ft and 0.36 ft during the May-2014 and August-2016 events, 

respectively). On the other hand, the other two scenarios, Homewood pond and ponds on Ile Des 

Cannes showed varying degrees of reduction in the WSE inside coulee Ile Des Cannes due to their 

proximity from this coulee. The proposed Homewood pond reduced the maximum WSE inside the 

coulee by 0.52 ft and 0.07 ft during the May-2014 and August-2016 events, respectively. The 
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results suggest that the Detention ponds on Ile Des Cannes scenario has the most significant impact 

in terms of WSE reduction inside the river tributaries regardless of the event studied. As expected, 

the spoil bank adjustments scenario has the lowest effects on WSE inside the tributaries of the 

Vermilion River due to the remoteness of the proposed works from the tributary’s outlets. 

Table 1: Comparisons of Water Surface Elevation (WSE) reductions due to the proposed flood mitigation 
alternatives during May-2014 and August-2016 storms 

 Spoil Banks 
Adjustment 

(Alternative 1) 

Homewood Pond Detention ponds on Ile 
Des Cannes 

 May-2014 Aug-2016 May-2014 Aug-2016 May-2014 Aug-2016 

Average WSE 
reduction in the 
Vermilion River 

0.11 ft 0.052 ft 0.22 ft 0.051 ft 0.12ft 0.1ft 

Max WSE reduction in 
the Vermilion River 0.65 ft 0.19 ft 0.55 ft 0.08 ft 0.21 ft 0.12 ft 

Length of river reach 
with WSE reduction 29.2 mi 1.5 mi 32.57 mi 6 mi 36.6 mi 32.2 mi 

Average WSE 
reduction in Ile Des 

Cannes 
N/A N/A 0.23 ft 0.04 ft 0.35 ft 0.19 ft 

Max WSE Reduction 
in Ile Des Cannes N/A N/A 0.52 ft 0.07 ft 0.71 ft 0.36 ft 

Length of Ile Des 
Cannes reach with 

WES reduction 
N/A N/A 4 mi 2 mi 7 mi 6 mi 

 

 


