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Measurements of lateral flow from the Mississippi River at Mardi Gras Pass in 

the Bohemia Spillway using synoptic ADCP 
 

Introduction and Background 
The Bohemia Spillway, the first spillway authorized by the state of Louisiana, was constructed during the 

period of 1925 to 1926 by the Orleans Levee District, to relieve flood flows in the Mississippi River. The objective 

was simple, to divert water from the main channel in an attempt to reduce the backwater between the 

Southwest Pass and the City of New Orleans (URS 1984). This practice was proven effective, especially during the 

1927 flood, where the bohemia spillway was the only spillway operating. The Spillway has conveyed significant 

amounts of water from the Mississippi River into Breton Sound approximately 16 times since it was completed 

(URS 1984). An estimated 300,000 cfs (8495 m3s-1) of floodwaters was conveyed by the Bohemia Spillway during 

the flood of 1927, as referenced by measurements by the US army corps of engineers. This flow magnitude was 

approximately 20% of the River discharge, and had significant impact on reducing the flood levels, or backwater 

along the Plaquemines, Orleans, and Jefferson Parishes. It is thought that the combined impact of a crevasse 

that developed during the 1927 flood at Caernarvon and the Bohemia Spillway had an estimated impact, as 

estimated by the State Board of Engineers, of at least 3.2 ft (~1 m) reduction in stage at Carrolton gauge and as 

much as 10.3 ft (3.1 m) at Donaldsonville. The Bohemia Spillway was also credited during the 1973 flood to have 

played a key role in preventing a flood disaster at the town of Buras, located downstream from the spillway, by 

relaxing river stages both upstream and downstream via overbank flow (Orleans Levee District, 2000). Studies 

(URS, 1984) show that the average flow over the bohemia spillway during a flood, when the flow at New Orleans 

is of the order of 1,250,000 cfs, can range between 177,000 cfs (5,012 m3s-1) and 470,000 cfs (13,309 m3s-1) 

depending on astronomical and meteorological conditions in the receiving basin and the Gulf of Mexico. These 

flows were verified by both numerical modeling and physical modeling (URS, 1984) with average flows of the 

order of 277,000 cfs (7,844 m3s-1) and an average reduction of the flood stage at Carrolton near the city of New 

Orleans, of more than 1 ft (0.3 m). More recent numerical modeling studies (Davis, 2010, McCorquodale et al, 

2011) showed that the present spillway has the capacity to divert discharge via overbank flow of up to 100,000 

cfs (2,832 m3s-1). The reduction of flow over time is due to the fact that the present spillway physical condition is 

likely much different compared to the original construction used in other studies (URS, 1984).  Therefore, 

changes in physical condition along with a change in the physical landscape would promote generally lower 

overbank flow. 

The Coastal Hydrodynamics and Sediment Transport Laboratory, at the Pontchartrain Institute for 

Environmental Sciences conducted synoptic ADCP surveys in the vicinity of the Bohemia spillway during the 



historic flood of 2011 (Figure 1), mapping the likely overbank flows by conducting ADCP surveys in the River, 

followed by intensive two-vessel synoptic ADCP surveys in the receiving basin, to map the flow distribution 

(Georgiou and Trosclair, 2011).   However, during the historic flood, and after the surveys of Georgiou and 

Trosclair (2011) overbank flow over a road created a cut, which incised over time to a channel, named Mardi 

Gras Pass (hereafter MG Pass).   

 

 

Figure 1. Regional view of Southeast Louisiana (left) and the location of the study area in the lower Mississippi River.   Local view of 
the lower river near the bohemia Spillway (right) showing the deployment sites from 2011, and detailed view of the receiving basin 
(image to the right courtesy of the State of Louisiana; obtained from www.lacoast.gov, satellite imagery with 5 m resolution).  The 
yellow box shows the area where synoptic ADCP surveys were conducted under this study, with detailed flows shown in Figure 2. 

 

Objective 
The main objectives of the study were as follows: 

 

1. Document flow at MG Pass at different stages in the Mississippi River to construct a simple rating curve 

2. Determine how this flow is distributed in the receiving basin back canal, and what portion enters Bayou 

John (Figure 1). 

 

http://www.lacoast.gov/


Methods 
To measure flow at MG Pass we used an Acoustic Doppler Current Profiler (ADCP) RiverRay 600 KHz 

Teledyne RDI mounted on a trimaran.   The trimaran was towed along the width of the channel using a rope to 

ensure good control.  The surveys were conducted in an area where turbulence and air bubbles were at a 

minimum, to avoid acoustic errors and therefore errors in the flow measurement.  The instrument is employed 

with a Bluetooth connection, and transmits data to the bank, where a computer receives the data 

instantaneously. Several passes were conducted to ensure consistency and repeatability. 

For flow distribution in the receiving basin, we used a vessel-mounted Acoustic Doppler Current Profiler 

(ADCP) Rio Grande 1200 KHz Teledyne RDI, used in tandem with a differential global positioning system (DGPS, 

Trimble GS232).  The surveys followed a pre-demined schedule of transects, targeted mainly to establish a flow 

balance at key locations in the receiving basin.  Due to unusually high water and corresponding high velocity in 

Mardi Gras Pass we could not use the trimaran as in previous surveys; therefore surveys of flow at MG Pass for 

this field visit were performed at the lower reaches of the Pass close to the back canal.   Regardless of high 

water in MG Pass, the banks were dry, hence the assumption of no flow loss along the reach of MG Pass is valid, 

and places measurements from this survey comparable to previously reported flows. 

 

Results and Discussion 
The flow in MG Pass on May 14, 2013 was of the order of 109 m3/s, or 3,800 cfs, at the time of 

measurement.    Using a standard deviation derived from the field measurements (n = 5), the average flow at 

the time of measurement was 108.8 ± 5.5 m3/s, or 3,840 ± 194 cfs.  Figure 5 shows the updated rating curve for 

MG Pass using only ADCP flow data, and Table 1 provides a summary of all flows measured from all seven 

surveys. 

Using our synoptic ADCP measurements we were able to get a first order estimate on the flow 

distribution in the receiving basin.  We were able to account for all of the flow at two critical bifurcations in the 

system, (1) near the lower reaches of Mardi Gras Pass, and (2) near John Bayou.  Figure 2 shows the map of the 

area with the flow distribution in the receiving basin.  The flow at MG Pass was approximately 3,850 cfs, with 

approximately 2,600 cfs flowing toward John Bayou and the receiving basin and the remaining going north in the 

Back Levee Canal (BLC).  We noticed a discrepancy here.  The flows reported are the actual flows measured, but 

the likely error in measurement is low in the BLC, and likely higher in MG Pass.  This further suggests that if the 

BLC flows are expected to be more accurate, then the likely flow in MG Pass could be a bit higher than reported 

here.  The basinward flow in the BLC then continues to flow toward John Bayou, a junction that was surveyed 



five times in the May 14th 2013 survey, and then splits nearly 50/50 between John Bayou and BLC.  

Approximately 50% of the flow in the BLC flows into John Bayou toward Breton Sound, and the remaining 50% 

continues to flow in the BLC (Figure 2). In the route from John Bayou to Breton Sound, the flow appears to be 

gradually declining from 1,290 cfs at the bifurcation, to approximately 950 cfs at the outer edge.  The lower 

reach of John Bayou, where it enters Uhlan Bay, is shallow and wide and therefore flow measurements were like 

affected by wind and high tide (Figure 3).  While the surveys began at mid-tide (based on the Bay Gardene 

gauge), considering a likely tide phase lag between Bay Gardene and this location, by the time the surveys were 

conducted at the lower reaches of John Bayou, high tide could have contributed to a lower flow measurement at 

this location.  In BLC, the 50% flow at John Bayou bifurcation appears to be equally declining as we move south 

into Breton Sound, indicating that there is no additional flow from the river to increase this flow, or that the high 

tide is affecting this decline.  Regardless, the flow reduction appears to be similar to that of John Bayou and 

therefore supports that the likely flow contribution from the river is very small.  To better assess the flow 

distribution, additional time-dependent deployments maybe necessary coupled with multiple vessel synoptic 

ADCP surveys similar to those conducted in 2011.  On the other hand, since less flow appears to be leaving the 

system as overbank flow and more flow is concentrated in the MG Pass corridor, one vessel synoptic surveys 

coupled with 2-3 deployments might be sufficient to constrain flow measurements and achieve flow balance.  

 Tidal range during the survey was 0.5 m at Bay Gardene, located in the receiving basin of Lower Breton 

Sound.  At this intermediate Mississippi River flow of 950,000 cfs, the gauge at West Point a la Hache appears to 

exhibit tidal variations with a range of nearly 0.2 m (Figure 3).  There is a 1-3 hours phase lag between high tide 

in the receiving basin and the Mississippi River, and about 1 hour during the day and time of survey.  Tidal 

variation and phase effects between the river and the basin also contribute to changing the flow at MG Pass, 

although we do not have enough continuous data in this study to discern this effect.  The fact that during the 

synoptic survey the tide was rising and was at high slack (grey box in Figure 3), suggests that the flows measured 

at least in the lower reaches must have been somewhat affected by tide.  However, five sets of flow 

measurements were conducted at the MG Pass and the Bayou John junction and those flows were relatively 

constant or their variation was within the flow measurement uncertainty.  This suggests that the upper reaches 

near MG Pass and perhaps close to Bayou John are more river dominated compared to the lower reaches, 

where more estuarine influences might be present. 

  



 

Figure 2. Map of the study area showing the locations of ADCP measurements (yellow arrows) and the respective flows in cfs.  All 
measurements were conducted on a vessel mounted ADCP, and while all sites were surveyed at least once, the junctions at Mardi 
Gras Pass and John Bayou was surveyed 4-5 times. (Actual locations are shown in Table 2) 

 

 

Figure 3. Tidal variation in the study area in the Mississippi River at West Point a la Hache (solid black line) and in the receiving basin at 
Bay Gardene (solid red line).  Tides are plotted anomalies about NAVD88 meters and show relative time (deployment hour).  The grey 
area on the graph shows the period when the synoptic ADCP measurements shown in Figure 2  were collected.  



The average flow as reported by the USGS in the Mississippi River at Belle Chase during the survey 

period was 954,000 cfs.  Compared to the 2011 flood, this flow is approximately 250,000 cfs lower.  This flow 

however, during the last field visit on May 14th, 2013 (7th field visit) to the site, was the highest since the study 

begun, evidenced by the highest stage at West Point a la Hache shown in Figure 5. We started monitoring flow 

in MG Pass in the spring of 2012 and at several stages in the river, reported in Table 1 and other tables (Table 3 

and Table 4) as stage at West point a la Hache. The MG Pass channel however, as reported by LPBF has been 

expanding its cross-sectional area and hence its conveyance since it opened in March 2012 (see saveoutlake.org 

for reports with more details on this).   This is expected for any channel that is in dis-equilibrium with the flow it 

receives; therefore, since MG Pass was formed, and given the periodic flow conditions at the site, the channel 

morphology is likely adjusting during high flows.   

 

Figure 4. Flow in the Mississippi River at Belle Chase Station operated by the United States Geological Survey (USGS).  This is the 
nearest station with a good rating curve upstream of the study site, and a great indicator of flow in the river. Flow is plotted against 
relative time (deployment hour) and it is the same as in the tides diagram (Figure 3). 

 

According to hydraulic theory (Graf, 1984) the period over which the channel requires to adjust is 

proportional to the duration or time that the channel experiences bankfull discharge, as this is the flow that 

would likely shape the channel and aid in adjusting the channel slope and geometry.  Additional controls 

governing the rate of channel expansion are the channel resistance at the bed and near the banks.  This type of 

analysis (i.e. channel evolution) was not part of this study.  However, this is an important point of discussion 

when attempting to build a rating curve for MG Pass, as changes in channel geometry (and therefore 



conveyance) would likely affect the shape of the rating curve.  This attempt will be more difficult and perhaps 

erroneous if sufficient flow measurements to properly define the shapes of the curves are not present.  For 

instance, Figure 5 shows that for the same stage in the river, earlier in the year (point labeled A in Figure 5) 

when the stage was 2.58 ft the flow in MG Pass was 480 cfs, while for a stage later in the year of approximately 

2.45 ft (which is lower)  the corresponding flow was 920 cfs.  This suggests that the channel conveyance likely 

doubled over this period.  This response caused the possibility of an evolving rating curve from one that is 

shown in dashed red line in Figure 5 to one that is shown in light blue (Figure 5), after the channel expanded.  

These hypothetical curves demonstrate the shift in the rating curve when a channel is expanding.  While the 

shift may be as shown in Figure 5, the May 14 2013 data point, marked by point C, helps constrain the blue 

dashed rating curve.   It is possible that at intermediate stages of water level in the river, this curve is valid given 

the new expanded channel, but at higher flows, the channel likely exhibits a limiting geometry, such that the 

flow between the original (red dashed line) and the newer (dashed blue line) rating curves actually converge.  

Having limited data, it is difficult to explicitly report or finalize a rating curve for the channel, but our conclusion 

is that the blue line, or the newer rating curve is valid for low and intermediate flows, but likely converges to the 

May 14 data point at higher stages in the river. Of course, having only 3 points to constrain the rating curve, it is 

difficult to draw the final line, but one could look similar to that shown in Figure 5 as a solid blue line. 

 

 



 

Figure 5. Stage discharge curve for MG Pass using only ADCP measurements (Data shown are from 7 different surveys – see Table 
below) and Stage is recorded from the Army Corps of Engineers at West Point a la Hache). 

  

Table 1. Discharge details from each survey (1-7) with statistics and Stage (ft) at West point a la Hache. 

Survey 
number Date 

Average 
Discharge 
(cfs) 

Standard 
Deviation 
(cfs) 

Standard 
Error 
(cfs) 

Average 
Discharge 
(cms) 

Standard 
Deviation 
(cms) 

Standard 
Error 
(cms) 

Stage  
(ft) 
NAVD88 

MGP01 3/28/2012 2303.0 59.4 24.3 65.2 1.7 0.7 5.57 

MGP02 4/18/2012 630.3 10.8 5.4 17.8 0.3 0.2 3.53 

MGP03 5/3/2012 479.9 23.3 10.4 13.6 0.7 0.3 2.58 

MGP04 7/3/2012 436.1 13.5 6.0 12.3 0.4 0.2 2.14 

MGP05 1/16/2013 981.9 24.7 12.4 27.8 0.7 0.3 2.45 

MGP06 2/1/2013 2097.2 16.6 6.8 59.4 0.5 0.2 4.60 

MGP07 5/14/2013 3840.5 194.2 97.1 108.8 5.5 2.8 6.23 

 

A 

B 

? 

? 

C 



Table 2. Locations of synoptic ADCP transects (channel centers) performed on May 14 with flow results shown in Figure 2. 

Site Longitude Latitude 

1 -89.71864648 29.53487300 

2 -89.72061060 29.53641288 

3 -89.72020085 29.53548113 

4 -89.70869677 29.52595080 

5 -89.70811350 29.52725597 

6 -89.71039118 29.52804210 

7 -89.69950877 29.52532508 

8 -89.69082995 29.52454513 

9 -89.69945618 29.51519608 

10 -89.69273973 29.51013498 

11 -89.68496740 29.50671343 
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Flow measurements of lateral flow from the Mississippi River using a towed 

trimaran near the Bohemia Spillway. 

 

Introduction 

The Coastal Hydrodynamics Laboratory, with assistance by a field support group at Pontchartrain Institute for 

Environmental Sciences conducted a survey of a new small pass in the Mississippi River at the Bohemia Spillway. 

The survey was conducted on March 28, 2012 

 

Objective 

The objective of the survey was to measure the flow in the pass, namely Mardi Gras Pass. 

 

 Methods 

To measure flow, we used an Acoustic Doppler Current Profiler (ADCP), with integrated GPS for navigation. The 

GPS malfunctioned, and we therefore used the instruments bottom track for positioning. The survey was 

conducted in an area where turbulence and air bubbles were at a minimal, to avoid acoustic errors and 

therefore errors in the flow measurement. We used a trimaran, towed along the width of the channel using a 

rope.  The instrument is employed with a Bluetooth connection, and beams data to the bank, where a computer 

receives the data instantaneously. Several passes were conducted to ensure consistency. 

 

Results 

The flow in the new pass, namely Mardi Gras Pass, was of the order of 63.4 – 67.2 m3/s, or 2,238 – 2,373 cfs, at 

the time of measurement.    The standard deviation derived from the field measurements was 1.5 m3/s. 

Therefore, the average flow at the time of measurement was 65.2 ± 1.5 m3/s, or 2,303 ± 54 cfs.  Appendix A 

shows screenshots from different transects conducted by the trimaran. 
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Figure 1. Trimaran transversing the cut 

 

 

Figure 2. Trimaran transversing the cut 



 

 

 

 

 

 

 

 

Screenshots of WinRiver II - ADCP - interface with processed data 
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Flow measurements of lateral flow from the Mississippi River using a towed 

trimaran near the Bohemia Spillway. 

 

Introduction 

The Coastal Hydrodynamics Laboratory, with assistance by a field support group at Pontchartrain Institute for 

Environmental Sciences conducted a survey of a new small pass in the Mississippi River at the Bohemia Spillway. 

The survey was conducted on April 18, 2012 

 

Objective 

The objective of the survey was to measure the flow in the pass, named Mardi Gras pass. 

 

 Methods 

To measure flow, we used an Acoustic Doppler Current Profiler (ADCP), with integrated GPS for navigation. The 

GPS malfunctioned, and we therefore used the instruments bottom track for positioning. The survey was 

conducted in an area where turbulence and air bubbles were at a minimal, to avoid acoustic errors and 

therefore errors in the flow measurement. We used a trimaran, towed along the width of the channel using a 

rope.  The instrument is employed with a Bluetooth connection, and beams data to the bank, where a computer 

receives the data instantaneously. Several passes were conducted to ensure consistency. 

 

Results 

The flow in the new pass, namely Mardi Gras pass, was of the order of 17.4 – 18 m3/s, or 614 - 636 cfs, at the 

time of measurement.    The standard deviation derived from the field measurements was 0.3 m3/s. Therefore, 

the average flow at the time of measurement was 17.8 ± 0.3 m3/s, or 630 ± 11 cfs.  Appendix A shows 

screenshots from different transects conducted by the trimaran. 
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Figure 1. Trimaran transversing the cut 

 

 

Figure 2. Trimaran transversing the cut 

 

  



Screenshots of WinRiver II - ADCP - interface with processed data 
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Flow measurements of lateral flow from the Mississippi River using a towed 

trimaran near the Bohemia Spillway. 

 

Introduction 

The Coastal Hydrodynamics Laboratory, with assistance by a field support group at Pontchartrain Institute for 

Environmental Sciences conducted a survey of a new small pass in the Mississippi River at the Bohemia Spillway. 

The survey was conducted on May 03, 2012 

 

Objective 

The objective of the survey was to measure the flow in the pass, named Mardi Gras pass. 

 

 Methods 

To measure flow, we used an Acoustic Doppler Current Profiler (ADCP), with integrated GPS for navigation. The 

GPS malfunctioned, and we therefore used the instruments bottom track for positioning. The survey was 

conducted in an area where turbulence and air bubbles were at a minimal, to avoid acoustic errors and 

therefore errors in the flow measurement. We used a trimaran, towed along the width of the channel using a 

rope.  The instrument is employed with a Bluetooth connection, and beams data to the bank, where a computer 

receives the data instantaneously. Several passes were conducted to ensure consistency. 

 

Results 

The flow in the new pass, namely Mardi Gras pass, was of the order of 12.6 – 14.4 m3/s, or 446 - 507 cfs, at the 

time of measurement.    The standard deviation derived from the field measurements was 0.7 m3/s. Therefore, 

the average flow at the time of measurement was 13.6 ± 0.7 m3/s, or 480 ± 23.3 cfs.  Appendix A shows 

screenshots from different transects conducted by the trimaran. 
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Figure 1. Trimaran transversing the cut 

 

 

Figure 2. Trimaran transversing the cut 

 



Screenshots of WinRiver II - ADCP - interface with processed data 
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Appendix D: Field Report 4 

Measurements of lateral flow from the Mississippi River using a towed 

trimaran near the Bohemia Spillway 
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Flow measurements of lateral flow from the Mississippi River using a towed 

trimaran near the Bohemia Spillway. 

 

Introduction 

The Coastal Hydrodynamics Laboratory, with assistance by a field support group at Pontchartrain Institute for 

Environmental Sciences conducted a survey of a new small pass in the Mississippi River at the Bohemia Spillway. 

The survey was conducted on July 03, 2012 

 

Objective 

The objective of the survey was to measure the flow in the pass, named Mardi Gras pass. 

 

 Methods 

To measure flow, we used an Acoustic Doppler Current Profiler (ADCP), and used the instruments bottom track 

for positioning. The survey was conducted in an area where turbulence and air bubbles were at a minimum, to 

avoid acoustic errors and therefore errors in the flow measurement. We used a trimaran, towed along the width 

of the channel using a rope.  The instrument is employed with a Bluetooth connection, and beams data to the 

bank, where a computer receives the data instantaneously. Several passes were conducted to ensure 

consistency. 

 

Results 

The flow in the new pass, namely Mardi Gras pass, was of the order of 12.0 – 12.9 m3/s, or 424 - 456 cfs, at the 

time of measurement.    The standard deviation derived from the field measurements was 0.4 m3/s. Therefore, 

the average flow at the time of measurement was 12.3 ± 0.4 m3/s, or 436 ± 13.5 cfs.  Appendix A shows 

screenshots from different transects conducted by the trimaran. Preliminary stage discharge curves and time of 

surveys compared with the gauge height in the River are shown in Figures 3 and 4. 
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Figure 1. Trimaran transversing the cut 

 

 

Figure 2. Trimaran transversing the cut 

 



 

Figure 3. River stage for 2012 at west point a la hache. Blue circles show the time surveys were conducted. 

 

 

Figure 4. preliminary stage discharge curve for MG Pass. 

  

Average Discharge (cfs)

S
ta

g
e

(f
t)

N
A

V
D

8
8

250

250

500

500

750

750

1000

1000

1250

1250

1500

1500

1750

1750

2000

2000

2250

2250

2500

2500

1.0 1.0

1.5 1.5

2.0 2.0

2.5 2.5

3.0 3.0

3.5 3.5

4.0 4.0

4.5 4.5

5.0 5.0

5.5 5.5

6.0 6.0

6.5 6.5



Screenshots of WinRiver II - ADCP - interface with processed data 
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Flow measurements of lateral flow from the Mississippi River using a towed 

trimaran near the Bohemia Spillway. 

 

Introduction 

The Coastal Hydrodynamics Laboratory, with assistance by a field support group at Pontchartrain Institute for 

Environmental Sciences conducted a survey of a new small pass in the Mississippi River at the Bohemia Spillway. 

The survey was conducted on January 16, 2013. 

 

Objective 

The objective of the survey was to measure the flow in the pass, named Mardi Gras pass. 

 

 Methods 

To measure flow, we used an Acoustic Doppler Current Profiler (ADCP), and used the instruments bottom track 

for positioning. The survey was conducted in an area where turbulence and air bubbles were at a minimum, to 

avoid acoustic errors and therefore errors in the flow measurement. We used a trimaran, towed along the width 

of the channel using a rope.  The instrument is employed with a Bluetooth connection, and transmits data to the 

bank, where a computer receives the data instantaneously. Several passes were conducted to ensure 

consistency. 

 

Results 

The flow in the new pass, namely Mardi Gras pass, was of the order of 27.3 – 28.8 m3/s, or 663 – 1,018 cfs, at 

the time of measurement.    The standard deviation derived from the field measurements was 0.7 m3/s. 

Therefore, the average flow at the time of measurement was 27.8 ± 0.7 m3/s, or 982 ± 24.7 cfs.  Appendix A 

shows screenshots from different transects conducted by the trimaran. Preliminary stage discharge curves and 

time of surveys compared with the gauge height in the River are shown in Figures 3. 
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Figure 1. Trimaran transversing the cut 

 

 

Figure 2. Trimaran transversing the cut 

 

 



  

Figure 3. Preliminary stage discharge curve for MG Pass (at the time of measurement for field visit 5, the stage in 

the River at West Point a la Hache was ~2.45 ft). 

 

Table 3 Discharge details from each survey (1-5) with statistics and Stage (ft) at West point a la Hache. 

Survey 
number Date 

Average 
Discharge 
(cfs) 

Standard 
Deviation 
(cfs) 

Standard 
Error 
(cfs) 

Average 
Discharge 
(cms) 

Standard 
Deviation 
(cms) 

Standard 
Error 
(cms) 

Stage  
(ft)  

MGP01 3/28/2012 2303.0 59.4 24.3 65.2 1.7 0.7 5.57 

MGP02 4/18/2012 630.3 10.8 5.4 17.8 0.3 0.2 3.53 

MGP03 5/3/2012 479.9 23.3 10.4 13.6 0.7 0.3 2.58 

MGP04 7/3/2012 436.1 13.5 6.0 12.3 0.4 0.2 2.14 

MGP05 1/16/2013 981.9 24.7 0.7 27.8 0.7 0.3 2.45 
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Screenshots of WinRiver II - ADCP - interface with processed data 
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Flow measurements of lateral flow from the Mississippi River using a towed 

trimaran near the Bohemia Spillway. 

 

Introduction 

The Coastal Hydrodynamics Laboratory, with assistance by a field support group at Pontchartrain Institute for 

Environmental Sciences conducted a survey of a new small pass in the Mississippi River at the Bohemia Spillway. 

The survey was conducted on February 1, 2013. 

 

Objective 

The objective of the survey was to measure the flow in the pass, named Mardi Gras pass. 

 

 Methods 

To measure flow, we used an Acoustic Doppler Current Profiler (ADCP), and used the instruments bottom track 

for positioning. The survey was conducted in an area where turbulence and air bubbles were at a minimum, to 

avoid acoustic errors and therefore errors in the flow measurement. We used a trimaran, towed along the width 

of the channel using a rope.  The instrument is employed with a Bluetooth connection, and transmits data to the 

bank, where a computer receives the data instantaneously. Several passes were conducted to ensure 

consistency. 

 

Results 

The flow in the new pass, namely Mardi Gras pass, was of the order of 58.6 -59.9 m3/s, or 2,070 – 2,114 cfs, at 

the time of measurement.    The standard deviation derived from the field measurements was 0.5 m3/s. 

Therefore, the average flow at the time of measurement was 59.4 ± 0.5 m3/s, or 2,097 ± 16.6 cfs.  Appendix A 

shows screenshots from different transects conducted by the trimaran. Preliminary stage discharge curves and 

time of surveys compared with the gauge height in the River are shown in Figures 3. 
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Figure 1. Trimaran transversing the cut 

 

 

Figure 2. Trimaran transversing the cut 

 

 



  

Figure 3. Preliminary stage discharge curve for MG Pass (at the time of measurement for field visit 6, the stage in 

the River at West Point a la Hache was ~4.6 ft). 

 

Table 4 Discharge details from each survey (1-5) with statistics and Stage (ft) at West point a la Hache. 

Survey 
number Date 

Average 
Discharge 
(cfs) 

Standard 
Deviation 
(cfs) 

Standard 
Error 
(cfs) 

Average 
Discharge 
(cms) 

Standard 
Deviation 
(cms) 

Standard 
Error 
(cms) 

Stage  
(ft)  

MGP01 3/28/2012 2303.0 59.4 24.3 65.2 1.7 0.7 5.57 

MGP02 4/18/2012 630.3 10.8 5.4 17.8 0.3 0.2 3.53 

MGP03 5/3/2012 479.9 23.3 10.4 13.6 0.7 0.3 2.58 

MGP04 7/3/2012 436.1 13.5 6.0 12.3 0.4 0.2 2.14 

MGP05 1/16/2013 981.9 24.7 12.4 27.8 0.7 0.3 2.45 

MGP06 2/1/2013 2097.2 16.6 6.8 59.4 0.5 0.2 4.60 
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Screenshots of WinRiver II - ADCP - interface with processed data 
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Measurements of lateral flow from the Mississippi River at Mardi Gras Pass in 

the Bohemia Spillway using synoptic ADCP 

 

Introduction 

The Coastal Hydrodynamics and Sediment Transport Laboratory, at the Pontchartrain Institute for 

Environmental Sciences conducted synoptic ADCP surveys of Mardi Gras Pass connected to the Mississippi River 

at the Bohemia Spillway.  The survey was conducted on May 14, 2013, and included an assessment of flow 

distribution in the back canal.   

 

Objective 

The objective of the survey was to measure the flow in the pass, named Mardi Gras pass over a portion of the 

rising tide, and to determine how this flow is distributed in the receiving basin back canal, and what portion 

enters Bayou John (Figure 1). 

 

 Methods 

To measure flow, we used a vessel-mounted Acoustic Doppler Current Profiler (ADCP), used in tandem with a 

differential global positioning system (DGPS, Trimble GS232).  The surveys followed a pre-demined schedule of 

transects, targeted mainly to establish a flow balance at key locations in the receiving basin.  Due to unusually 

high water and corresponding high velocity in Mardi Gras Pass we could not use the previously established 

methods for assessing flow using the trimaran.  The high water prevented access to the banks, although the 

banks were relatively dry.  Since the banks were dry, the assumption of no flow loss along the reach of Mardi 

Gras Pass is valid, and therefore measurements conducted in this survey are comparable measurements 

reported previously. 

 

Results 

The flow in Mardi Gras pass on May 14, 2013 was of the order of 109 m3/s, or 3,800 cfs, at the time of 

measurement.    Using a standard deviation derived from the field measurements, the average flow at the time 

of measurement was 108.8 ± 5.5 m3/s, or 3,840 ± 194 cfs.  Figure 2 shows the updated rating curve for MG Pass 

using only ADCP flow data, and Table 1 provides a summary of all flows measured from all seven surveys. 

 



Using our synoptic ADCP measurements we were able to get a first order estimate on the flow distribution in the 

receiving basin.  We were able to account for all of the flow at two critical bifurcations in the system, (1) near 

the lower reaches of Mardi Gras Pass, and (2) near Bayou John.  Figure 1 shows the map of the area with the 

preliminary flow distribution in the receiving basin. 

 

 

Figure 1.  Map of the study area showing the locations of ADCP measurements (yellow arrows) and the 

respective flows in cfs.  All measurements were conducted on a vessel mounted ADCP, and while all sites were 

surveyed at least once, the junction at Mardi Gras Pass and Bayou John was surveyed 4-5 times. 
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Figure 2. Stage discharge curve for MG Pass using only ADCP measurements (Data shown are from 7 different 

surveys – see Table below) and State is recorded from the Army Corps of Engineers at West Point a la Hache). 

 

Table 5 Discharge details from each survey (1-7) with statistics and Stage (ft) at West point a la Hache. 

Survey 
number Date 

Average 
Discharge 
(cfs) 

Standard 
Deviation 
(cfs) 

Standard 
Error 
(cfs) 

Average 
Discharge 
(cms) 

Standard 
Deviation 
(cms) 

Standard 
Error 
(cms) 

Stage  
(ft) 
NAVD88 

MGP01 3/28/2012 2303.0 59.4 24.3 65.2 1.7 0.7 5.57 

MGP02 4/18/2012 630.3 10.8 5.4 17.8 0.3 0.2 3.53 

MGP03 5/3/2012 479.9 23.3 10.4 13.6 0.7 0.3 2.58 

MGP04 7/3/2012 436.1 13.5 6.0 12.3 0.4 0.2 2.14 

MGP05 1/16/2013 981.9 24.7 12.4 27.8 0.7 0.3 2.45 

MGP06 2/1/2013 2097.2 16.6 6.8 59.4 0.5 0.2 4.60 

MGP07 5/14/2013 3840.5 194.2 97.1 108.8 5.5 2.8 6.23 

 



Appendix A 

 

Figure A1. Screenshot of ADCP transect (T2) at Margi Gras Pass. 

 

Figure A2. Screenshot of ADCP transect (T2) at Margi Gras Pass. 



 

Figure A3. Screenshot of ADCP transect (T3) at Margi Gras Pass. 

 

Figure A4. Screenshot of ADCP transect (T4) at Margi Gras Pass. 

 


