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Introduction

The Bohemia Spillway area @111.8 mile reach on the east bank of the Mississippi River
approximately 45 miles downriver of New Orleans extending below the terminusfeédeeal
Mississippi River levees to Bayou Lamoque. The Bohemia Spilas/created in 1926 when

the artificial Mississippi River levees were removed, and thusstablishing more natural
conditions of overbank flow across the natural levee, and dischargiendoljacent wetlands.
LPBF has been investigating the Bohemia Spillway because wetlands here are more resilient,
and therefore, processes observed may be emulated elsewhere for coastal restoration (Lopez,
2011). An extensive hydrologic study was conddadh the Spillway during the 2011 Mississippi
River flood eventand a report on that study is currently in preparatiaditional background
information mayalso be found at SaveOurlake.oogthe Technical Documents page and in the
references listed below.

Mardi Gras Pass is 4550 foot channel extendioghthe Back LeveeCanal to the Mississippi
River that isdivided into four reachegsee Figure 1) Mardi Gras Pass was created by natural
river erosion which created two new channel segments in 2011 and 2012. One of the new
channekegments (Reach3) developed in 2011liandnnecedtwo small preexisting canals
(Reaches 2rad 4). The other new channeld&h 1) developed in 2011 and 28 1but did not
completely breach to the Mississippi Rivwettil February 2012.
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Figure 1: Mardi Gras Pass, Interpolated Bottom Surface. Based on Bank Survey (April 19 and 27, 2012)
and Bathymetric Survey (May 18, 2012hterpolated surface generatesing Spatial Analysis Toolbox
in ArcGIS 10.



LPBF scientist®bserved Mardi Gras Pass at least 20 times since May of 20dAave

observedand documentethe P a s recgrgdevelopment.Processsobserved include channel
aggradation and degradation, bamksion, headward erosion, scéwe devolvement, etc. A

pivotal change occurreghenthe proess of hadward erosiobegin cutting through Reach 1.

By earlyFebruary 2012, the headward erosion had reached the river, though the thalweg (lowest
point) & the river was stilslightly abovelowestriver stagg~+2 feet) Flow into the channel

only occurredvhenriver stageseached a levdligherthan the thalweg On or around Mardi

Gras Day 2012 (February 21), the thalweg at heabdexfhannel erodedtbelow normal river

levels andMardi Gras Pass emerged as a continuously flowing distributary pass of the
Mississippi River

LPBF scientists have conducted numerous surve
dynamic evolution. This program includa$ank survey (determining the extenttwdchannel)

on April 19 and 27, 2012 and a bathymetric channaefdeningdepths within the channel) on

May 18, 2012. This document summarizes the basic dimensions of the channel (widths and

depths) based on the survey data obtained on these dates.

Data Collection and Processing

All data points were obtained usiad rimble Geo Explorer 6000 GeoXR GPS unit with Zephyr
Model 2 GNSS receiver attached. Capable of Real Time Kinematic (RTK) data collection, this
survey grade GPS system provides latitude, longitude, and elevation (XYZ) of land locations to a
high degree of precisionWhen coupled with the boat mounted fathometer (SonarMite Echo
Sounder), depth measurements can also be added to the XYZ data.

On April 19 and 27, LPBF scientist used the GPS unit and receiver to survey the banks of the
Pass. For reached 13, where lhe pass curves and meanders, points where obtained at nearly all
of the ggnificant bends in the bank. A small numbebehdswere either inaccessible or tree
coverage blocked the GPS sign&bor reach 4, the origin8lohemia Spillway Dischargeadal

the banks areelatively straight (exceagdor three sections of scour and widening) andvey

points were obtained everp60 ft. At the scour sections - 4 points were obtained aach

bank. Each point consisted of latitude, longitude, and elevatisiter the field data collection,

these points were imported in a GIS and a polygon feature was manually drawn based on the
bank survey pointé.e. connecting the dots)This polygon feature represents thefate extent

of Mardi Gras Pass.

On the Mayl8 bathymetrisurvey the fathometer was mounted on the front of a 14 ft. flat boat
and was run i n @Co n travellingditfesent paihs op@nd mavd the pads.i | e
AContinuous TopooO InGwereobmimaed rvery dedoadt atitl@RSa p o
Fathometer combinatiomeasured and record&ditude, longitude, elevatioof the fathomete¢
approximately 1 ft. below the water surface), and depth (measured by the fathometer) for each
point. Two of the survey paths roughly followed the centathefpass, two were on either side

of center roughly halfway between the center and the bankhes®l paths zigagged between
thebanksThe wunit automatically ciadra, awhisc h hies AtDle
elevation othewater bottonelevation of fathometer minus the deptdditional points were
obtained in the Back Canal and in a small canal that parallels the bar along the river, though this
data is not analyzkhere. Of note, domed trees blocking the pass prevented a full bathymetric
survey of Reach 1. For Reach 1, ten depth measurements were obtained using a marked pole (1
ft. increments) from the bank while saving the corresponding XYZ data with the GR&se

points were dectly imported into the GIS system.



Methods

To interpret this data, a series of basic geoprocessing steps were edmptée GIS system to
obtainbasic summary information describing the width and depth of Mardi Gras Pass.
Essentially, these steps/olved breing the pass into distinct, naverlapping segments and
then assessing the observed widths and depths for each segment.

To assess the width of Mardi Gras Pass, firefi C e n t e of thé gasswasautomatically
generated using a geopresig algorithm. (Dugo various irregularities, this center line had t
be manually cleaned). Next, 48erly spaced points where automatically generated along the
center linealong with two points at either end.rahsecs connecting eachamk of the pss were
drawn for each point. Finally, the length of each transect was automatically calculated. Note
thatthe transectsonnected edges of the hand drawn polygon feature (an interpolated
generalizatioo f t h e p)aasdsnot she drtaab barsk sesvpoints.

TheppssO6s centerline al s oasssingte depthssof Mardi€sras t ar t i n
Pass In this analysis, points along the centerline were generated every 33 ft. and for each point a
rectangle 33 ftlongwas drawn.The GISsnapping toothen allowed the rectangéenterto be

snapped to the centerline points. Where bends and other irregularities were presentangle

had to bemanuallyadjusted into a four sided irregular polygon. After clipping the set of
rectangledy the polygon representing the extent of the pass, the resultant polygon layer divided
the entirepass into a set of evenly spdaectangles and other polygons. Next, a spatial join
calculated summary statistics (minimum, maximum, and avefagepachpoint within a

polygonand joined those values tioe corresponding polygorAs a final step, the depths

measured along the banks of Reach 1 where manually added to the corresponding dalygon.
polygonsin Reach 1 dishot haveanycorresponding pointsand hence haveo values for

average depthThese attribute for the polygon layer providegeneralized summary of the

depths observed in the pass.

Results

Essentially, mosbvf Mardi Gras pass is greater than 66 ft. wide and 6 ft. d€ke.only

significant exception is Reach 1 where some transect widths were less than 66 ft and some of the
observed depths where less than 6 ft. Some of the lower depth values in Reach 1 can be
attributed to limited data. While the observation of widths less@bah in Reach 1 is likely

valid for the dates of observation, this is the most actaeh of the pass and it continuously

widens. (In fact, the points obtained along bank of RéamiMay 18 indicated widening ofi5

8 ft. since the April 19 survey).

Outside of Reach 1, only 13 transects (out of 45) had widths less than 66 ft. For these, the
minimum width was 58 ft. and most were 62 ft. or greater. All of these transects aee inca
Reach 4. Besides these 13 transects, most of Reach 4 was well over 66 ft. wide with many
widths over 90 ft. wide.

In looking at the summarized depth data, all of the rectangles except for one had an average
depth of 6 ft. or greater. This tangle is located in Reach 1 and it is the upstream extent of the
boat based survey. While 12 bathymetric points were obtained in this rectangle, these points do
not constitute a representatsemple Dowredtrees in the pass prevented access further

upstream alng the center line of the pass, ahd twelve points where located off the centerline
toward the downriver bank of thags. Furthermore, it should be noted that a survey pass on the
other side of the centerline revealed depths over 8 fteiadifacent rectangle, though down trees
prevent this path from extending into the said rectangle.



Table 1: Summary statistics by reach for the transects and polygons used to assess the width and
depth of Mardi Gras Pass.

Average
Number  Average Number  Average Minimum Maximum  Thalweg
of Width Width Minimum  Maximum  of Depth Depth Depth (ft)  Depth (ft) Depth
Reach Transects (ft) Width (ft)  Width (ft)  Polygons  (ft) (%) *) *) (ft) (**%)
174 50 77.5 43 16 139 10.1 4.3 23.7 12
1 5 56.2 43 76 11 (*) 7.9 4.3 14 6.8
2 6 98.7 79 142 17 11.6 8.2 18.3 142
3 6 90.3 71 119 17 9.66 7.84 12.1 12.1
4 33 74.5 58 167 92 10.3 6.7 23.7 11.8

(*) The average, minimum, and maximum values refer to summary statistics based on values for the set of
in each reach. In turn, values for each polygon are averagie feet of points within the polygon. So, the
minimum and maximum refer the minimum and maximum average depth for the set of polygons within the r
and not the minimum or maximum value of the individual points within a polygon or reach.

(**) Two polygons without depth measurements have been excluded.

(***) For the purposes of this analysis, the Thalviagpthfor each polygon is defined as average of five highes
depth measurements for the polygand then the Average Thalweg Depth for each reach is calculated from tr
values.

Legend
——— Mardi Gras Pass
o  April 27 Survey Points (GNSS-RTK)
o  April 19 Survey Points (GNSS-RTK)
o April 19 Survey Points (Handheld GPS)
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Figure 2. Bank surveypointsof Mardi Gras Pass, completed April 19 and 27, along with the
inferred polygon representing the extent of the pass.
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Figure 3. Transects used to summarize the width of the Mardi Gras Pass at various locations
along with the length of each transect (bamdbank distance).



