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Preface

The 2014 Operations, Maintenance, and Monitorinlgl&M) Report for the Bayou LaBranche
Wetland Creation project (PO-17) includes the predeon and analysis of monitoring data
collected from November 1993 December 2013. Thipamt is the fourth and final OM&M
report for this project, with previous OM&M repomsitten in 2004, 2008 and 2011. Monitoring
reports for PO-17 were written following a diffetdarmat annually between 1995 1999 and in
2003. The PO-17 project was included on the firsasIal Wetlands Planning, Protection and
Restoration Act (CWPRRA) priority project list (PRI that was proposed in 1991. The United
States Army Corps of Engineers (USACE) is the faldsponsor and the Coastal Protection and
Restoration Authority (CPRA), previously the Loaisa Department of Natural Resources,
Coastal Restoration Division (LDNR,CRD), is thetstaponsor. Documents pertaining to PO-
17, including the monitoring plan, monitoring refrand the project completion report, are
available through CPRA'’s online library fatp://coastal.la.gov/resources/librar

|. Introduction

Bayou LaBranche Wetland Creation (PO-17) was thst fiestoration project constructed
through CWPPRA and is consequently the first ptojeccomplete its 20-year monitoring
lifespan. The PO-17 project involved hydraulicaliyedging sediment from the bottom of Lake
Pontchartrain to construct a neighboring 436-acaesimplatform south of the lake in St. Charles
Parish, Louisiana (Figure 1). The aim of the prbj®as to create marsh habitat in an area of
critical need that was becoming increasing suskpto shoreline breaching and the subsequent
exposure of interior wetlands to wave energy agthdr salinity water from Lake Pontchartrain.

Location

The PO-17 project area is bordered by Lake Poriteirar(north), Interstate 10 and the lllinois
Central Gulf Railroad (south/southwest), an unnampipéline canal (east) and Bayou LaBranche
(west). To the east of the project area is a 5i®-gference area that consists primarily of open
water (Figure 2). Prior to construction, the projaeca was mostly shallow, open-water estuarine
habitat with a mean water depth of 1.0 foot (USATBR2). A narrow band of intermediate marsh
extended along the northern project boundary, agpgrthe project area from the lake. The close
proximity of the project area to a plentiful sedimsource, the existence of partial containment, an
a shallow water depth made PO-17 an ideal candiolatearsh creation with dredged sediment.

Need

A combination of events initiating in the 1800s tdouted to a nearly complete loss of marsh in
the area and a subsequent conversion to open Wdter.construction of the lllinois Central
Railroad in 1830 significantly altered the localdhglogy by creating a barrier to drainage and
sheet flow across the marsh. Hydrology in the avas further altered in the early 1900s when
marsh habitat was drained for farming, but the asgcof this project was short-lived. In
September 1915, storm surge breached the levemuading the property (Hawes, date unknown)
and agricultural pursuits were subsequently abagdion the flooded farmland. In the 1960s,
canals were excavated through the LaBranche wetfamdhe construction of Interstate 10. These
canals provided a direct conduit for saltwaterusiton from Lake Pontchartrain into the interior
marsh (USACE 1992). Saltwater flooding from HumeaBetsy (September 1965) is noted as
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having negatively impacted vegetation in the aréh & 12-foot storm surge that stressed the
freshwater marsh vegetation and bald cypress (USREZR). The construction of the Mississippi
River Gulf Outlet (MRGO), completed in 1968, maywéaontributed towards wetland loss in the
area by facilitating the influx of high salinity vem and storm surge from the Gulf of Mexico into
Lake Pontchartrain. Hurricane Katrina (August 200thlighted the dangers of storm surge
through the MRGO, which prompted the closure of waerway through the construction of a
rock barrier that was completed on July 9, 2009A0E 2011). Subsidence and shoreline erosion
have also contributed to land loss in the areac®iet al. (1985) estimated that subsidence was
0.39 in/yr (0.99 cm/yr) in the LaBranche wetlanBsosion of the Lake Pontchartrain shoreline
was estimated to be 9.5 ft/yr (2.9 m/yr) betweebsl&nd 1972 (Coastal Environments, Inc. 1984).

Construction

Construction of the Bayou LaBranche Wetland Creafimject began in January 1994 and was
completed by the end of April 1994. Earthen content dikes were built between January 6,
1994 February 29, 1994, to a height of five feetoae the marsh to contain the dredged
sediment as it dewatered and consolidated. A zal@dlure and a concrete weir were constructed
in the spoil bank that divides the eastern and emestells of the project area (Figure 2). The
removal of several segments of the z-wall and thenmg of the weir allows for hydrologic
exchange between these two areas. Three weirscamdodx culverts were constructed in the
containment berm to allow water to flow into and otthe project area (Figure 2).

Sediment delivery began on March 7, 1994, and emated\pril 2, 1994, with approximately
2,800,000 ydl of sediment dredged from the lake (Lauto 1994kcBarge of the sediment was
restricted from within 1000 feet of Interstate 1@do concerns over compromising the foundation.
Because of this restriction, the dredged sedimers eNscharged primarily in the northern project
area and was distributed southward. This methagdiment delivery resulted in a larger volume of
sediment deposition in the north and a higher ipedl elevation. The maximum elevation for
sediment in the project area was established & NGVD (+3.8 NAVDS88), with an expected
settlement to approximately +18GVD (+1.3 NAVDS88) after six to eight months (Broussard and
Dickson 1995). Further settlement to approximatdly0 NGVD (+0.8 NAVDS88) was predicted at
nine to twelve months post-construction (USACE }9@@ntinued settlement of the newly created
marsh platform was expected to result in the @ratf approximately 360 acres of intermediate
wetlands during the project’'s 20-year CWPPRA litespwith elevation ranging from +0% +1.5
NGVD (+0.3 to +1.3 NAVD88) (Broussard and Dickson 1995).

In order to help stabilize the newly-deposited swits, the PO-17 project area was aerially
seeded in July 1994 with 7,140 pounds Exfhinochloa frumentaceé#billion dollar grass),
provided by the National Resources ConservatiorviGerand St. Charles Parish and 1000
pounds of soybean screenings, provided by the Gailservation Service (LDNR/CRD, data
unknown). Soybean screening is the weed seed shéttared from soybean seeds during
harvesting. The soybean screening was describedrdgining a variety of native seed that was
well-suited for planting in the PO-17 project arédgproximately two years later on May 28,
1996, 1600 trade gallons @choenoplectus californicugCalifornia bulrush) were planted
through the Louisiana Department of Agriculture &wodestry Vegetative Planting Program. The
vegetation was planted in the project area justhnofr Interstate 10 along the edge of the marsh
to enhance the development of emergent marsh \tegetnd further stabilize the marsh edge
(Crescent SWCD 1996).
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Figure 1. Location of the Bayou LaBranche Wetland Creatio®-(F) project area. The site

is located between Lake Pontchartrain (northermtaty) and [-10 (southern boundary) and
is approximately 18 miles northwest of New Orledrmjisiana.
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Figure 2. Project boundary for the Bayou LaBranche Wetl@nelation (PO-17) project area and
reference area and the associated project features.
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[I. Maintenance Activity
No maintenance activities are associated with PO-17

[ll. Operation Activity
No operations activities are associated with PO-17.

V. Monitoring Activity
A. Monitoring Goal

The goal of the Bayou LaBranche Wetland Creatianeot was to create new vegetated
wetlands in the Bayou LaBranche area utilizing dest sediments. The following
objectives were developed to evaluate the sucdestsaining the project’s goal:

1. Create approximately 305 acres (123 ha) of ewalater habitat conducive to
the natural establishment of emergent wetland atiget

2. Increase the marsh to open-water ratio in tlogept area to a minimum of 70%
emergent marsh to 30% open water after five yedi®Aing project completion.

The 305 acres of shallow-water habitat (objectiyeefjuate to the minimum 70%
emergent marsh target (objective 2).

B. Monitoring Elements

Monitoring of the PO-17 project was conducted aihbaroject-specific stations and at
Coastwide Reference Monitoring System (CRMS) siteata collection for PO-17
occurred solely at project-specific stations uR€@iD8, when CRMS6299 was installed in
the project area and CRMS2830 was installed ime¢ference area. Monitoring at CRMS
sites follows CRMS protocols as outlined in Folsale 2012. Due to the lack of marsh
habitat within the designated reference area, tbheg-specific reference vegetation and
sediment sampling stations and the topographicegyutvansects were established in
natural marsh in the surrounding area (Figure 3).

Land-Water Analysis

Land-water analysis of color infrared aerial pho&miny was conducted to measure land
to open water ratios in the project and referemeasa Photography at 1:12,000 scale was
taken November 7, 1993 (pre-construction) and Ndaeml7, 1997. Additional
photography (1:30,000 scale) was acquired on Fepid@ 2001, with funding provided
by the United States Geological Survey (USGS). ¥sialof this photography is included
in this report, although it was not scheduled a$ pathe PO-17 monitoring plan. The
final aerial photography was taken on November®,22 as part of the CRMS coast-
wide aerial photography flights using a Z/I Imagutigital mapping camera with 1-meter
resolution (approximately 1:16,000 scale).

5
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Topographic Surveys

Elevation surveys were conducted to assess whétieeiproject area was settling as
expected to support marsh vegetation through tlgegifs lifespan. Transects in the

reference area were also surveyed to compare iele\atid settlement between the created
and natural marsh. Topographic surveys were coaduitthe project area in 1996, 2002
and 2013 and of the reference area in 2002 and. 2018 1996 and 2002 data are not
included in this report due to uncertainties regmydvhat benchmarks and geoids were
used for the surveys.

Sediment Elevation (Staff Gauges)

Staff gauges (NAVD 88) were installed in the proj@ea to monitor the elevation of the
deposited dredged sediments. In 1994, seven temypetaff gauges were installed

around the perimeter of the area. In 1996, thespaeary gauges were replaced by 19
permanent staff gauges that were installed alonmth+smuth transects at the vegetation
stations. Sediment elevation data were collected timmes in 1994, three times in 1995,
five times in 1996 and 1997, twice in 1999 and 2G0@ annually in 1998, 2001, 2002,
2004, 2005, 2007 and 2010 to coincide with vegaaturveys.

Habitat Analysis

The aerial photography used for land-water anal{i&®93, 1997 and 2012) was further
classified to differentiate and quantify land andtev areas into specific habitats (marsh,
scrub-shrub, forest, aquatic bed etc.). Habitatyarsallowed for an evaluation of the

project’s success of creating emergent marsh. Biahitalysis was not conducted on the
supplemental aerial photography that was acquiréx01.

Vegetation

Vegetation data were collected to assess specrapasition and cover in the project
area and to compare the vegetative community inctieated marsh to that of the
neighboring natural marsh. Species composition hative abundance of emergent
vegetation were quantified at 18 20 (varied betwegrars) project-specific vegetation
stations in the project area and 13 project-specifigetation stations in the reference
area using techniques described in Steyer et 8B5(1revised 2000). Prior to 2001,
stations were 1 m x 1 m paired plots. Starting @2 a single 2 m x 2 m plot was
surveyed at each station. Stations were surveyeecgustruction in 1994 and post-
construction in 1996, 1997, 1998, 2001, 2002, 2Q085, 2007, 2010 and 2013. Annual
vegetation monitoring began in 2008 at CRMS62%héproject area and CRMS2830 in
the reference area. At each CRMS site, surveysarducted at ten 2 m x 2 m stations
aligned along a 288 m diagonal transect within @ @0x 200 m square.

Salinity
Salinity data were used to characterize the spatal temporal variation of salinity

within the project and reference areas. Salinityg wecorded hourly at project-specific
stations PO17-43 in the project area and PO17-44khe reference area from April

6
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1996—-June 2003 (Figure 3). The collection of howdinity data resumed in January
2008 with the installation of CRMS6299 in the puijearea and CRMS2830 in the
reference area.

Water Elevation

Water elevation data were used to characterizegh#al and temporal variation of water
elevation (NAVD88) within the project and referenmeas. Water level was recorded
hourly at project-specific stations PO17-43 in fhreject area and PO17-44R in the
reference area from April 1996—June 2003 (FigureS&ff gauges were established and
surveyed at each continuous recorder station irudu997, allowing for the conversion

of water level data to NAVD88. The collection ofunty water elevation data resumed in
January 2008 with the installation of CRMS6299he project area and CRMS2830 in
the reference area.

Soil Properties

Sediment cores were collected at the vegetatidiostawith a Swenson corer (Swenson
1982) to characterize soil composition in the prbjarea and to compare the soil
properties of the project area to that of the eriee area. Soil samples (~50°gmwere
taken to coincide with vegetation surveys in 198897, 1998, 2001, 2002, 2004, 2005,
2007, 2010 and 2013. Sediment cores were alsoctedldrom the vegetation reference
area sites starting in 2002, with the exception2005. The cores were analyzed to
determine percent organic matter and bulk dengignt).

....................
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C. Monitoring Results and Discussion

i. Land-Water Analysis

Land-water analysis is important in marsh creapimjects to determine the success of the initial
project construction and to assess the sustaitabilithe project over time. Areas that have
converted from open water to land, or alternatahgas that have converted from land to open
water, can be differentiated and mapped. Pre-aaetgin land-water analysis of aerial
photography taken November 7, 1993, showed thdt thet PO-17 project and reference areas
were primarily open water and contained only 19%dI#81 acres) and 2% land (12 acres)
respectively (Table 1, Figure 4). Post-constructiand-water analyses of the PO-17 project
between 1997 and 2012 have demonstrated an indaredise percentage of land in the project
area over time, while the percentage of land inrdference area has remained nearly stable
(Table 1).

The first post-construction land-water analysis R&@-17 was conducted on imagery acquired

November 17, 1997, approximately 3.5 years afterpioject was constructed. The percentage
of land in the project area increased to 82% (356s), with the remaining open water located

primarily in the southeastern region of the proj@aa. The percentage of land in the reference
area remained constant at 2% (11 acres) (Tablgares).

Land-water analysis was also conducted on aeriaioginaphy taken February 10, 2001, as part
of an additional data collection effort supportedthe USGS. The photography was flown at

1:30,000, a lesser resolution than the 1:12,00Q:08,000 scale that was flown for the other

analyses. While not directly comparable to the &iglesolution photography, the imagery is still

useful to identify trends. According to the 2001agery, the percentage of land in the project
area increased to 87% (380 acres), while the ptgerof land in the reference area remained
stable at 2% (10 acres) (Table 1, Figure 6).

The final land water analysis for PO-17 was conedi@n imagery acquired November 9, 2012.
The percentage of land in the project area inctk&s®4% (408 acres), which amounts to the
creation of 327 acres of land since the 1993 presttoction imagery. The majority of area still
classified as water in the project area (6%, 2#%scis restricted to canals. Since project
construction, the percentage of land in the refsgearea has remained at 2%, with a slight
decrease from 12 acres in 1993 to 10 acres in gldlde 1, Figure 7).

Table 1. Results from land-water analyses between 1993 @i #or the PO-17 project and
reference areas. * The 2001 imagery was flown1aB@,000 resolution.
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Figure 4. Land-water classification of the PO-17 project amference areas using aerial

photography acquired pre-construction on Novembé&®9%3.
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Figure 5. Land-water classification of the PO-17 project aeterence areas using aerial
photography acquired post-construction on Nover@ed 997.
11
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Figure 6. Land-water classification of the PO-17 project amference areas using aerial
photography acquired on February 10, 2001.
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Figure 7. Land-water classification of the PO-17 project amderence areas using aerial
photography acquired on November 9, 2012.
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ii. Topographic Surveys

Elevation surveys are useful to indicate whetharaash creation project was constructed to the
specified elevation, is settling at the predictatey and falls within an elevation range that
supports the hydrology necessary for the developmemarsh habitat. Survey data also allow

for a comparison of elevation between created manshnatural marsh in the area. Topographic
surveys were conducted of the PO-17 project ard®®@6, 2002 and 2013 and of the reference
area in 2002 and 2013. Due to the inability to tdgra common benchmark between the

surveys and to determine the geoid and ellipsoat! der the 1996 and 2002 surveys, only the
2013 survey data are included in this report.

The 2013 survey was conducted in NAVD88, using @d@A and ellipsoid GRS 80. Transects
in the project area were spaced approximately &@® &part, with the exception of transect
column 6, which was spaced approximately 1200 femn transect column 5 (Figure 8).
Elevation points were collected approximately ev&dyfeet along each transect. Four reference
transects were surveyed in natural marsh neightpdhi@ project area to provide a comparison to
elevation in the created marsh (Figure 8). A s@faontour map of the project area was
generated using AutoCAD 2010 to estimate total am@felevation and provide a visual
representation of topography. AutoCAD interpoldbesween survey points to create a surface
elevation grid; therefore, the maps are a usehllftr assessment and visualization, but they are
only as accurate as the robustness of the dataset.

The maximum constructed elevation for sedimenthim project area was established at +4.0
NGVD (+3.8 NAVD88), with an expected settlement to approxeghat+1.0 NGVD (+0.8
NAVD88) at nine to twelve months post-constructi®dSACE 1992). During the 20-year
CWPPRA lifespan, the project area was predicteskettie to within an elevation range of +0.5
to +1.5 NGVD (+0.3 to +1.3 NAVD88) (Broussard and Dickson 1995). Based onlyai of

the 2013 survey data, approximately 77% of theqatagrea (290 acres) has settled to within this
predicted range. However, since the analysis igldd/into 0.5increments, this value is likely
an over-estimation because it covers an elevatage of +0.0to +1.5 NAVD88, rather than
+0.3 to +1.3 NAVDS88 (Figure 9).

As of 2013, the greatest percentage of the prajesz (64%, 238 acres) was at a marsh elevation
between +1.49to +1.00 NAVD88. The highest elevation was in the north,eveh elevation
ranged between +1.5@0 +1.99 NAVD88, with a smaller area retaining a highervaléon of
+2.00 to +2.49 NAVD88. The lowest marsh elevation (excluding dapaas in the central to
south-central project area and ranged between +Q@db06-0.99 NAVDS88 (Figure 9). As
discussed in the Introduction, the dredged sedimast discharged in the northern project area
due to discharge restrictions near Interstate 1@ Jediment was not distributed evenly after
delivery, resulting in a higher elevation in thetho

The elevation of survey points along individual ngacts were averaged to provide a
representation of elevation in the project are@eut interpolation and allow for a comparison to
elevation in the reference area. Survey pointsgafpoil banks and in waterways were removed
from the data set prior to averaging. The meanatiew of the project area was +1.2IAVD88,
which was a tenth of a foot lower than the mearvagien in the reference area of +1.31
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NAVD88. The elevation along reference transect At south of the project area, was
notably lower than that of the other referencedeats. Transect AD1 had a mean elevation of
+1.01 NAVD88, while the other three transects rangednfrol.35 to +1.47 NAVD88 (Figure
10). The mean elevation along the transects in ptwect area corresponds well to the
interpolated data on the contour map, with elevaktighest in the north (Row A), and lowest in
the south/central project area.

Shortly after the construction of PO-17, concenusa regarding the delayed settlement of the
project area. The created marsh platform had begegbted to settle to within the range of the
surrounding natural marshes by one year after ngstgin. However, as of April 1995, the
elevation of the project area was reported at apprately 1.5 feet higher than the surrounding
marsh and was noted as being populated more wiindwegetation than with species that are
associated with a marsh habitat. Based on the 2@E\&tion survey data, the project area had
settled to an elevation that was similar to the@urding natural marsh. Additionally, while
habitat analysis from 1997 confirms the presencsighificant scrub-shrub habitat, the 2012
analysis indicated that the project area had tiiangid to primarily emergent marsh. Settlement
of the project area appears to have taken longer ¢kpected, but this outcome has resulted in a
greater project longevity with the continuing egiste of emergent marsh habitat past the
project’s 20-year lifespan.

Figure 8. Location of the PO-17 project area and referenea @AD) elevation survey transects.
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Figure 9. Surfaceelevation of the PO-17 project area as surveyeddsst October 2013 and
November 2013. Elevation is delineated by 0.50-octements.
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iii. Sediment Elevation (Staff Gauges)

Sediment staff gauges were installed in the progged to supplement the more precise and
expansive, but less frequent topographic survegd@provide a general estimation of settlement of
the dredged material. After project constructionl®94, the sediment was too unconsolidated to
allow predictable access to interior portions @& fivoject area; therefore, temporary staff gauges
were installed around the project’s perimeter. &iew data recorded from six staff gauges between
October 1, 1994, and March 9, 1995, indicated ttimatsediment settled from a mean elevation of
+1.92 + 0.22 SE to +1.00t 0.50 SE (NAVD88) (Figure 11). Based on these,dtite highest
recorded rate of sediment consolidation in thegatagrea occurred during this period.

By 1996, the sediment had adequately consolidaiddl@ permanent staff gauges were installed
at the vegetation stations in the project area. danaset was selected from each of the years with
multiple surveying periods to coincide most closeligh a year of separation from the next
surveying event. Data collected during 1994 andb1fé@m the temporary staff gauges were not
included in the statistical analyses. Data werdyaad using an ANOVA in Proc GLM, = 0.05,
with a Tukey post-hoc test (SAS Institute Inc.,\G&C, version 9.1).

Mean sediment elevation for PO-17 between 1996 2@48 significantly different between years
(df = 10, F = 7.95, P < 0.0001) (Figure 11). Seditmelevation in the project area declined
between 1997 and 1998 but was followed by an ertbperiod of stabilization from 1998 2004,
when it ranged between +0.7@® +0.75 (NAVDS88). Between 2005 2010, mean sediment
elevation increased from +0.7% 0.06 SE to +0.92+ 0.05 SE (NAVDS88). The increase in
elevation could be due to the sinking of the sfaffiges or differences in measurement techniques
between years. Photographs that were taken dum&8Q05 survey show several stations that were
unvegetated and located in open water or at thehedge, but photographs and vegetation data
collected during subsequent surveys in 2007 an@ 2bdw a transition of the open water plots to
a vigorousSpartina alterniflora(smooth cordgrass) marsh. An increase in vegetaiowground
biomass at these plots, as well as the trappingediments and wrack brought in from storms,
could potentially account for some of the riselevation at these sites.

(3 i

df = 10, F = 7.95, p < 0.0001

#% &&

$

Figure 11.Mean annual sediment elevation (x SE) in the P@+bject area between 1994 2010.
* Data from 1994 and 1995 are not included in ttatistical analysis. Different letters indicate
significant differences between yearsH0.05). Data were averaged from 19 staff gauljgears
except 1994 and 1995 (6 gauges), 1996 (17 gauge2d.0 (16 gauges).
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iv. Habitat Analysis

Habitat analysis was used to further delineate Emdlwater in the PO-17 project and reference
areas into specific habitats. This analysis waes&ary to assess whether the project’s objectives
of creating 305 acres of shallow water habitat amdinimum of 70% emergent marsh after five
years were attained. Habitat analysis was don@mjuaction with land-water analysis in 1993,
1997, and 2012. Due to the spacing of the analysers is no assessment of the habitat types at
year five (1999), the target assessment year &nafil0% emergent marsh. However, the 2012
analysis shows that the project objectives weraragtl during the project’s life and have been
sustained through the end of its 20-year CWPPR&Stidn. The 2012 habitat analysis classified
83% (356 acres) of the project area as emergenshmanth a significant percentage of this
marsh developing in areas that were classified9®71as scrub-shrub and open water habitats
(Figure 12).
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Figure 12. Percentage of each habitat within #@©-17 project area for the November 7, 1993,
November 17, 1997 and November 9, 2012 habitatysesl The project area transitioned to
primarily estuarine emergent marsh habitat by 2012.
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The 1993 pre-construction habitat analysis idesdifnearly all habitat in the project area as
estuarine (98%) (Figure 13). The USGS National ®hett Institute (NWI) classification system
used for these analyses describes an estuarirersgst all tidal habitats in which waters consist
of at least 0.5% ocean-derived salt and are dilatdeast occasionally by freshwater runoff from
the land (Cowardin et al. 1979). Within the estuarsystem, the majority of habitat was
identified as aquatic bed (57%), with open wat&%2 and emergent marsh (15%) having a
lesser representation (Figure 13). The referenea wamas classified almost entirely as estuarine
open water (97%). Aquatic bed habitat is dominditggblant species that grow primarily below
or on the surface of the water, while emergent mhebitat is characterized by the prevalence of
emergent herbaceous angiosperms (flowering plé@tsyardin et al. 1979).

The 1997 post-construction habitat analysis inéddhat the project area had transitioned from
an estuarine to a palustrine system (83%), witretbeation of the dredged sediment influencing
the development of fresher and less tidally-infeesh habitats (Figure 14). The USGS NWI
classification system defines a palustrine systamman-tidal wetlands dominated by trees,
shrubs, persistent emergents, emergent mosseighend, and all wetlands that occur in tidal
areas where ocean-derived salinities are less @& (Cowardin et al. 1979). Within this

palustrine system, emergent marsh was the domimantat (43%), followed by scrub-shrub

(27%) and open water (11%) habitats (Figure 14gulsshrub habitat is defined by a dominance
of woody vegetation, with shrubs and small treed Hre less than 20 feet tall (Cowardin et al.
1979). Estuarine and palustrine emergent marsh gsetp51% of the project area, not yet
reaching the objective of 70% emergent marsh tlest targeted for year five. The majority of

scrub-shrub habitat was located in the northerfjept@rea, where sediment elevation was still
too high to favor the development of emergent marsie reference area showed little habitat
change between years, with 96% of the area sliisilied as estuarine open water (Figure 14).

The final habitat analysis in 2012 indicated the project area had settled to an elevation that
again promoted the development of an estuarineemsystvith estuarine emergent marsh
comprising 82% of the habitat (Figure 15). The bestrub habitat declined in the project area
from 29% in 1997 to 10% in 2012, due to settlenmersiome of the higher elevation regions that
previously restricted the development of marsh taabiThe remaining scrub-shrub habitat was
primarily in the far northern project area and gl@poil banks. The large area of open water that
remained in the southeastern portion of the prageea in 1997 transitioned to emergent marsh
by 2012. The classification of habitat types in teierence area remained relatively unchanged,
with 97% of the habitat classified as estuarinenopater (Figure 15).
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Figure 13 Habitat classification of the PO-17 project areference areas using aerial
photography taken pre-construction on Novembe®931
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Figure 14. Habitat classification of the PO-17 project anderefce areas using aerial
photography taken approximately 3.5 years posticacison on November 17, 1997.
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Figure 15. Habitat classification of the PO-17 project anderehce areas using aerial
photography taken approximately 18.5 years posstcoction on November 09, 2012.
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v. Vegetation

Vegetation surveys provided a detailed charactioizaf the species comprising habitats in the
PO-17 project and reference areas. Analyses focosezkamining how the species cover and
composition in the project area changed over tané, on how the community in the project area
compared to that in the reference area.

Total Percent Cover

Total percent cover is a single estimation of legetative cover that is visually assessed at each
station and ranges from 0% 100%. The collectiotiadél cover data did not begin in the project area
until 2001, and therefore excluded the early calaton years. Mean total percent cover in the
project area was compared over years at the pisgecific stations using an ANOVA in Proc GLM
(SAS Institute Inc., Cary, NC, version 9.1). Si2081, total percent cover has not been signifigantl
different between years (DF = 6, F = 2.09, p = 8)0%he lowest total percent cover occurred in
2005 (50.2%) and was followed by the highest fa¢atent cover in 2007 (81.8%) (Figure 16).

The 2005 vegetation survey was conducted in Octdees than two months after the storm surge
from Hurricane Katrina inundated the project areth waline water. Field notes from this survey
indicated that most of the vegetation was not styetamaged; however, species at some plots
appeared salt stress&@thoenoplectus sfbulrush) Symphyotrichum sgaster), andva frutescens
(Jesuit’s bark) were described as showing browaimd) die-back. It was also noted that the more
salt-tolerant specieSpartina alterniflora (smooth cordgrass) anBpartina patengsaltmeadow
cordgrass) appeared to fare better (LDNR 2005)edam the individual species covers, the
relatively high vegetative cover in 2007 is dueatpronounced increase $ alterniflora which
although surveyed two years after the hurricakelylibenefited from the influx of higher salinity
water and the resulting decrease in competitiam fess salt-tolerant species (Figure 17).

% $1$ % Yo+
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Figure 16. Total percent vegetative cover (£SE) in the P@tbject area. Nineteen project-specific
stations were surveyed in 2004; twenty stationewsarveyed for all other years.
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Species Percent Cover and Floristic Quality Index

Species percent cover is the visual estimatiom@live cover for each species of vegetation at a
station. Because the covers for species can ovddayio different heights and growth forms, the
sum of the individual species’ covers can excee@d.0vVegetation-monitoring guidelines were
still being refined during the early vegetationvays; therefore, the species cover data between
1996 and 1998 are suspect in comparison to the yatas' data. However, they do accurately
represent the dominant species present at thersati

In addition to providing general descriptive inf@mion about the vegetative community at a
station, species cover data are used to calchlatEloristic Quality Index (FQI). The FQI equation
was developed by Swink and Wilhelm (1979), but besn modified by Cretini et al. (2011) to
more effectively describe the coastal communityauisiana. The FQI is calculated using the
percent cover for each species and a value tlagtsigned to each species based on how indicative
it is of a stable community. This value is callbe toefficient of conservatism (CC) and ranges
from 0 to 10, with O being a species of lowest gakeLg. invasive species) and 10 being a species
that characterizes a vigorous coastal wetland pagrtina alterniflord. A station with a high FQI
score represents a community with a low percentdgavasive and disturbance species that is
dominated by species that are found in a stableshmeommunity in Louisiana. The ideal FQI
range for marshes in an inactive deltaic plainomikiana is > 80 (Cretini et al. 2011).

Project Area

Abundant submerged aquatic vegetation was notéldeiproject area during a pre-construction
vegetation survey conducted in February 1994. Ppleeiss with the greatest prevalence included
Myriophyllum spicatum(Eurasian watermilfoil)Najas guadalupensiésouthern waternymph),
Ruppia maritimgwidgeongrass) an@eratophyllum demersufgoon’s tail). The only emergent
vegetation recorded w&deocharis parvulgddwarf spikerush).

Post-construction vegetation surveys at PO-17 girgjgecific stations between 1996 and 2013
demonstrated a significant change in the speciegaosition, with a transition from a community
of disturbance, pioneer species to one populatedplegies more indicative of a stable, mature
marsh. This trend is reflected by the increasindg) $6Qre, which ranged from a low of 7.1 in 1997,
to a high of 70.5 in 2007 (Figure 17). Low FQI \eduare common for newly-constructed marsh
sites, since cover will be sparse and the areainiiially be populated by aggressive, disturbance
species with low CC scores. The upwards trendnferRQI score largely correlates to an increase
in the cover ofs. alterniflora(CC=10) ands. patengCC=9) (Figure 17).

The species with the highest mean covers in thgegr@area over years wef alterniflorg
Bacopa monnier(herb of grace) an8. patenswith 15.3%, 6.6% and 6.2% cover, respectively
(Figure 17). However, the covers of these speca®d considerably between years and were
not indicative of the community composition throogh the project’s lifespan. The first post-
construction survey in May 1996 revealed a comnyuwoit primarily disturbance species
including Ranunculussp. (buttercup) an&olidago sempervirengseaside goldenrod) (Figure
17). While the prevalence of these two speciesshast-lived, the early colonizinB. monnieri
and the shrulBaccharis halimifolia(eastern baccharis) formed a more enduring pathef
vegetative community (Figure 1Baccharis halimifoliahas declined over years, reflecting the
overall reduction in scrub-shrub habitat as thehéigelevation areas of PO-17 settled to an
elevation with a flooding regime that promoted ginewth of emergent marsh habitat.
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A notable change in the marsh community occurred2094, with the first significant
documentation of. alternifloraat vegetation stations (Figure 17). Since 2@4alterniflorahas
had the highest percent cover each year, rangimg & low of 13.3% in 2005, to a high of 47.8%
in 2007. Spartina alterniflorawas planted by the Soil Conservation Service & lthBranche
wetlands in May 1984 due to its ability to tolerhtgh salinity and tidal variability and its sucses
at stabilizing shorelines. Prior to this planti&g,alterniflorahad not been documented in the area
(Talbot and Ensminger 1989). This species hasrastlin the project area since 2007, possibly
due to greater competition from species suchSesoenoplectus robustysturdy bulrush),a
brackish species that has been shown in field esutth out-compet&. alterniflorain fresher
environments (Crain et. alhchoenoplectus robustuss recorded in the 1997 and 1998 surveys,
but it was not until 2004 that it also became as@®iant, prominent component of the marsh
community. The percent cover 8f robustudas increased for each survey since 2007. These tw
species, along witB. patenshave largely defined the marsh community sind2a@igure 17).

Annual vegetation surveys began in 2008 at CRMS@28¢e project area. The dominant vegetation
at this site closely resembled that of the proppeteific stations during the same period, vith
alterniflora, S. robustugndsS. patengomprising a mean percent cover over years oP66324.8%

and 14.4%, respectively (Figure 18partina patensa species more associated with high marsh and
less adapted to prolonged, deep flooding, waseuarded in 2013. The absence of this species may
be in response to increased competition f@amobustusbut may also be due to increased flooding.
The frequency of flooding was higher in 2013 at CF8999 than in previous years, and the depth
equaled the highest on record (Table 4, page 3a fbom future surveys are necessary to see if the
absence of this species is temporary or if thi$ @ a more enduring change in the vegetative
community. The FQI score for CRMS6299 in the propea averaged 79.2 over years, ranging
from a low of 65.3 in 2012 to a high of 87.2 in 2QFigure 18). The FQI remained above 80.0 and
in the ideal range from 2008 2011, but then dedline 2012, primarily due to the decreaseSin
alterniflora cover. The decline in the percent coveBoalternifloramirrors the decline at the project
specific sites and may also be related to increesagbetition frontS. robustus

Reference Area

Spartina patensvas the dominant species at project-specificatatin the PO-17 reference area,
averaging 60.4% cover over years (Figure 19). Tihe hpbomoea sagittatgsaltmarsh morning
glory) was the second most abundant species, angrag% cover over years. Other species,
such as Polygonum punctatum(dotted smartweed)Polygonum hydropiperoidegswamp
smartweed),and S. robustus had single years with high percent covers, bhemtise were
insignificant components of the marsh community.il/8. alterniflorawas the dominant species
in the project area, it was not present at statiorthe reference area. The FQI score averaged
67.5 over years and ranged from a low of 42.0 020 a high of 81.8 in 2005 (Figure 19).

Annual vegetation surveys conducted since 2008Ri1E2830 in the reference area indicate a
vegetative community that closely resembled thernanity at the project-specific reference sites
Spartina patensvas the dominant species over years, averagingf/b2over, followed byl.
sagittatg which averaged 34.9% cover. Other than thesespezies, onlyP. punctatumhad a
notable presence at CRMS2830, with peaks of 28@%rdn 2010 and 22% cover in 2011. The
FQI for CRMS2830 in the reference area has beatively stable, averaging 72.5 between years
and ranging from a low of 66.7 in 2013 to a higlY6f7 in 2012 (Figure 20).
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Figure 17. Mean percent cover of vegetative species andseQk at project-specific stations in
the PO-17 project area. The marsh habitat wherejkeies typically grows and the CC score
are listed after the species name. F = fresh, riterfinediate, B = brackish, S = salt. Eighteen
stations were sampled in 1997, 19 in 1996 and 2&0d,20 in all other years. The number after
the year corresponds to the number of species ygenive
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Figure 18 Mean percent cover of vegetative species andsEQie at CRMS6299 in the PO-17
project area. The marsh habitat where the spegmsatly grows and the CC score are listed

after the species name. F = fresh, | = intermediate brackish, S = salt. Ten stations were
surveyed each year. The number after the yearsgmynels to the number of species surveyed.
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Figure 19 Mean percent cover of vegetative species andsEQE at project-specific stations in the
PO-17 reference area. The marsh habitat whereptiwes typically grows and the CC score are
listed after the species name. F = fresh, | = méeliate, B = brackish, S = salt. Thirteen stations
were surveyed each year. The number after thecpeasponds to the number of species surveyed.

% $!$ /0" 12'4 &67

$1$

%

Figure 20. Mean percent cover of vegetative species andseQe for CRMS2830 in the PO-17
reference area. The marsh habitat where the spgpieally grows and the CC score are listed after
the species name. F = freshwater, | = intermediate,brackish, S = saltwater. Ten stations were
surveyed each year. The number after the yearspmnels to the number of species surveyed.
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Species Distribution

Species distribution data provide a more complattupe of the vegetative community by
indicating if a species’ distribution is patchy, ibiit is occurring more widely throughout the
project area. Generally, in both the project an@remce areas, the species with the highest
covers were also the species with the widest digion.

Project Area

Spartina alterniflorahad the widest distribution among project-spedtations, occurring at an
average of 30% of stations over years and an agesd®9% of stations since 200Bacopa
monnierioccurred at an average of 27% of stations oversyaad was the second most widely
distributed species. This species has experienstdaaly decline in distribution since 2004 and
was not recorded in the project area in 2013 (T8Ble A possible explanation for this decline
Is greater competition fror8. alternifloraandS. robustusSimilar toS. alterniflorg S. robustus
had a limited distribution prior to 2004, but by120 it had expanded to 75% of stations, making
it the most widely distributed species that year2013, it equale®. alterniflorain distribution,
occurring at 70% of stations. With the exceptior2013, the distribution db. patensas been
trending upwards, occurring at an average of 17%tations over years. The total number of
species recorded at stations in the project amgechfrom a high of 15 in 1996 and 1998, to a
low of 10 in 1997 (Table 3A).

At CRMS6299 in the project are&. alterniflora occurred at 100% of stations each year.
Schoenoplectus robustuend S. patenswere the most widely distributed species af&r
alterniflora, occurring at 82% and 43% of stations betweensyaaspectively (Table 3B). In
2013, the distribution o§. patensleclined at the project-specific stations to 1%kts decline
was even more pronounced at CRMS6299, wikengatensvas not recorded. The total number
of species recorded at CRMS6299 ranged from a diighight in 2009, to a low of two in 2013
(Table 3B).

Reference Area

Spartina patensoccurred at 100% of project-specific stations he teference area each year.
Ipomoea sagittatavas also widely distributed, occurring at an ageraf 69% of stations between
years. The number of species surveyed in the referarea ranged from a high of 13 species in
2013, to a low of four species in 2008a frutescensB. halimifolia S. americanusnd Vigna
luteola (hairy pod cowpea) were commonly recorded in #ference area over years, but were
absent from the 2005 survey, likely due to saksstrfrom the Hurricane Katrina storm surge
(Table 3C).

The distribution of species at CRMS2830 in thenaziee area was similar to that at the project-
specific reference stationSpartina patensand|. sagittataboth occurred at 100% of stations
each year.Polygonum punctatumvas the next widely distributed species, occurraigan
average of 42% of stations between years. The nuofbgpecies surveyed at stations ranged
from a high of 11 in 2009, to a low of eight in 30@nd 2012 (Table 3D).
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Table 3. Percent of vegetation stations where each speciesrred in the PO-17 project and
reference area®\. PO-17 vegetation stations in the project aBRaCRMS6299 (project area),
C. PO-17 vegetation stations in the reference e&RMS2830 (reference area). * This table
includes all species with a mean occurrence of% b@er years. The complete list of species is
included in Appendix I. N = number of statiom$abitat = the marsh habitat where the species

most commonly occurs. F = fresh, | = intermedi8te, brackish, S = salt.
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Difference in Community Composition Between Promutl Reference Areas

The difference in vegetative communities—dominaat&. alterniflorain the project area as
compared to dominance 8f patensn the reference area—is likely due to differencemarsh
elevation and flooding. With the exception of therthern PO-17 project area, the marsh
elevation is lower in much of the project area tlarthe reference area, and as a result, the
marsh is flooded more deeply and at a greater é&necy than the reference area. The semi-
impoundment of the project area, especially in daly years of the project’s life, also
contributed to the establishment of more flood+ié¢ species. These conditions would favor the
growth of S. alternifloraand S. robustusn the project area, while the higher elevation bess
frequent flooding in the reference area would father growth of the higher marsh spectes
patens The greater cover of the shruBshalimifoliaandl. frutescensn the reference area also
indicate conditions that are favorable for highersh/scrub-shrub species.

vi. Salinity

Salinity data were used to assess any differenetgelen the project and reference areas and to
identify the localized effects of significant clietec and flood control events. Hourly salinity
data were recorded at project-specific hydrogragtations PO17-43 (project area) and PO17-
44R (reference area) from April 192Rine 2003 and at CRMS6299 (project area) and
CRMS2830 (reference area) from January 2@@&ember 2013.

Over the life of the project, daily mean salinitasvhigher at PO17-43 in the project area (5.07
ppt £ 0.06 SE) than at PO17-44R in the referenea &.44 ppt £ 0.05 SE). Daily mean salinity
was also higher at CRMS6299 in the project are28(ppt £ 0.03 SE) than at CRMS2830 in the
reference area (2.86 ppt + 0.03 SE) (Figure 21ffef@nces in salinity between the project and
reference areas during the same period are snspikcelly between the CRMS sites, and the
ecological impact of that difference on the marsimmunity may be negligible. The higher
salinity recorded during the period of project-gpeanonitoring (1996 2003) is largely due to
the freshwater evaporation and concentration efdsalng the extended drought that occurred in
the region from September 1999 through Decembed PBigure 22).
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Figure 21. Mean daily salinity

measured at hydrographic stations

in the PO-17 project and reference

areas. Salinity was measured at

project-specific stations PO17-43
&8 %8 "9-  "o-

and PO17-44R from April
1996 June 2003 and at the CRMS
stations from January
2008 December 2013.

/
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The highest monthly mean salinity (12.16 ppt) wasorded in the project area August 2000 at
PO17-43 during the previously mentioned droughtaddition to the drought, storm surge from
significant weather events, most notably HurricaGestav and lke (August/September 2008)
also elevated salinity in the project and refereacms (Figure 22). Pronounced reductions in
salinity occurred after the opening of the Bonnatr€ Spillway in April 2008 and May 2011
and as a result of high monthly rainfall that ocedrin the New Orleans area January 1998
(19.28 inches) and December 2009 (25.92 inchegl(€i22).

The higher salinity observed in the project areqarticular during the early project years, may be
the result of reduced hydrologic exchange due toi-sepoundment. Containment berms were
constructed around the perimeter of the projeca ameconfine the dredged sediments as they
dewatered and consolidated. The berms could hdegedethe outflow of saline water after tidal
inundation from storm surge and hindered the fluglof salts that became concentrated in the
surface water and sediment as freshwater evaporaledpossibility of impoundment resulting
from the berms was realized at the time of constmcand drainage culverts were installed to
allow for water flow into and out of the projectar Their function was impeded during winter
months, presumably by duck hunters who blockedtierts to enhance ponding for waterfowl.
These obstructions were reportedly washed out 89 {Raynie and Visser 2002) and no longer
influenced water exchange.

The similarity between salinity at the CRMS projaod reference sites indicates that hydrologic
exchange has likely increased in the project axea tme (Figure 22). According to firsthand
observations, the southern opening to the canatenthe project area hydrographic stations were
located has widened over years (personal comm.dh&t), increasing connectivity between the
canal and the open water reference area (Figuré®jtinued settlement of the project area and
containment berm has also likely resulted in grelayerologic exchange. It should be noted that
the CRMS stations were not installed in the exacations of the project-specific stations, but they
were installed at nearby locations with similaritettand hydrology (Figure 3).
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Figure 22 Monthly mean salinity in the PO-17 project antkrence areas 04/1996 12/201A:
monthly rainfall of 19.28 inches in New Orleans /(®098), B: drought: 09/1999 12/2000C:
Bonnet Carré Spillway opening (04/11/2008 04/29/200 D: Hurricanes Gustav
(08/25/2008 09/04/2008) and lke (09/01/2008 09/18(B), E: monthly record rainfall of 25
inches (12/2009);: Bonnet Carré Spillway opening (05/09/2011 06/2Q12].
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vii. Water Elevation

Water level data were used to assess any diffesepetmveen the project and reference areas, to
identify the localized effects of significant clictec and flood control events, and to calculate the
frequency, depth and duration of flooding on therghasurface. Hourly water level data were
recorded at stations PO17-43 in the project areaPad17-44R in the reference area from April
1996 June 2003. Water level data collected prior to Augy 1997 for PO17-43 and prior to June
11, 1997 for PO17-44R were excluded from analysestd recording errors. The collection of
hourly water level data resumed in January 2008cantinued through December 2013, with the
installation of CRMS6299 in the project area andMER2830 in the reference area.

Mean daily water elevation (NAVD88) from 1997 2008as higher at PO17-43 in the project
area (1.04+ 0.01 SE) than at PO17-44R in the reference @&9 + 0.01 SE). The higher
elevation in the project area may be due to theghampoundment that was reported early in the
project’s life. The difference in mean daily watdevation between the project and reference
areas was not evident later in the project’s lifehee CRMS stations. Water elevation from
2008 2013 was 1.21+ 0.01 SE at CRMS6299 (project area) and 1x20.01 SE at CRMS2830
(reference area) (Figure 23). As previously memthrhydrologic exchange has likely increased
with time in the project area; however, the CRMfgnence site still appears to drain to a slightly
greater depth than the project site (Figure 24).

2 $ >+

Figure 23. Mean daily water elevation

(NAVD88) measured at hydrographic

stations in the PO-17 project and reference

areas. Water elevation was analyzed at
a8

#% &&

$

) ‘ ) PO17-43 from June 199June 2003, at
48 T PO17-44R from August 1997 June 2003,
/ o and at the CRMS stations from January
‘ ‘ 2008 December 2013.

No individual event had as dramatic a long-ternectfon water elevation as the drought had on
salinity; however, the drought likely did servekimep water elevation lower during its duration
(09/1999 12/2000). The highest mean monthly watéevation in the project area (2.56
NAVDS88) was recorded for August 2008 as a resuktofm surge from Hurricanes Gustav and
Ike. Storm surge had the greatest noticeable impacivater elevation in the area during the
project’s life (Figure 24). Water elevation remaingnusually high during late fall 2012 through
winter 2013, when water levels typically declinasanally in the project area (Figure 24). Total
precipitation measured at the New Orleans Louis gwromg International Airport January
2012 February 2012 was higher in 2013 (13.8than during the same period for other years of
CRMS monitoring. A rainy 2013 winter may have résdlin higher than average water
elevation in the region. Wind is also a significéattor that affects flooding in the LaBranche
wetlands and may have contributed to the higheemelevation during this time.
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Figure 24. Monthly mean water elevation at PO-17 projectdjgeand CRMS hydrographic
stations in the PO-17 project and reference akeasropical Storm Frances: 09/08/9®/13/98,
B: Hurricane Isidore: 09/14/0R29/27/02; Hurricane Lili: 09/21/020/04/02, C: Hurricanes
Gustav  (08/25/089/04/08) and |ke (09/01/089/14/08), D: Hurricane Isaac
(08/21/2012 09/01/2012).

Frequency, Depth and Duration of Flooding

Frequency, depth and duration of flooding were yaeal at the CRMS sites in the project and
reference areas to compare flooding of the markle. droject area was flooded for a greater
mean percentage of time over years than in theemte area—65.3% at CRMS6299 (project
area), as compared to 26.8% at CRMS2830 (referare= (Table 4). Both sites were flooded
more frequently in 2013 than in previous years @uthe higher water elevation recorded in the
project and reference areas that year (Figure 24).

Not only was the project area site flooded for gler time than the reference area site, it was
also flooded at a greater depth. The annual flapdepth at CRMS6299 averaged 0.63 feet over
years, as compared to 0.50 feet at CRMS2830 (T8bl&he mean number of flooding events
were slightly more numerous in the project arear gears and lasted for a longer duration than
in the reference area (CRMS6299: 19 events/16.%;d2RMS2830 (15 events/6.6 days) (Table
4). A flooding event is defined as an event thatdat least one day (24 hours) and is separated
from another event by a least one day of non-fldaztnditions.

The elevation data used for these analyses arefispecthese monitoring sites and flooding
conditions in other parts of the project and refeesareas are reflected by the marsh elevation
and hydrology specific to that region. It can bsuased that flooding in the project area is less
frequent in the north, where marsh elevation ih@ighan in the south. The marsh elevation at
CRMS6299 (0.89 ft NAVD838) is lower than at CRMS283048 ft NAVDS88). Since water
elevation was similar between sites, the lower alewn in the project area explains the higher
calculated flooding at this location.
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Table 4. Frequency, depth and duration of flooding at CRM&nitoring sites in the PO-17
project and reference areas from 01/29/2008-01PA4. Marsh elevation at CRMS6299 is
0.89 ft NAVD88 and at CRMS2830 is 1.48 ft NAVDS8.
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viii. Soil Properties

Organic matter (%) and bulk density (gRrmwere analyzed for sediment cores collected at PO-
17 vegetation stations in the project area betvi®&6 2013. Forty-two samples (two from each
station) were collected in 1996 and 1997, and 18&a&ples were collected for other years. The
duplicate samples were averaged for each statimm fr analysis. The sediment cores were
extracted from the marsh surface down to 10 cmtetad volume was approximately 50 &m
Sediment cores were also collected in the PO-¥ferate area at the thirteen vegetation stations
between 2002 2013, with the exception of 2005. Datdlected in 2002 and 2004 were not
included in the analyses due to potential erroth waporting. A non-parametric Kruskal-Wallis
test was used to test for differences among years (.05) (SAS Institute Inc., Cary, NC,
version 9.1).

Percent organic matter of the sediment collectedhfthe project area was significantly different
among years, with a trend towards increasing orgamitter (> = 122.63, df = 7, P < 0.0001)
(Figure 25). The sediment dredged from the bottdnbake Pontchartrain was primarily of
mineral composition and an increase in organic enattould be expected to occur over time
with vegetative growth and decomposition. Organatter ranged from a mean high of 13.19%
in 2010, to a low of 2.88% in 1998. Between 2005L30 percent organic matter has shown
signs of stabilization, averaging 11.92% + 0.60(Bigure 25). Organic matter in the reference
area averaged 31.20% * 2.08 SE and was not sigmifycdifferent between years (P = 0.5791).
Twenty years after project construction, the perceganic matter in the created marsh was still
considerably lower than in the natural marsh. Hevebased on the habitat and vegetation
surveys conducted during the project’s life, it lee®en within a range that has supported the
growth of emergent marsh habitat.

Bulk density of sediment in the project area waso asignificantly different among years;

however, it showed a declining trend over yeafs=(106.32, df =7, P < 0.0001) (Figure 26).

The bulk density of the sediment in the projechasnged from a high of 1.62 g/tin 1996, to

a low of 0.44 g/cmin 2010. Bulk density declined in the project abesween 1996 and 2005,

but was generally stable between 2005 2013, aveqdl.54 g/c + 0.03 SE over years. A

decrease in bulk density can be expected with ae#@se in organic content, which promotes a
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higher porosity of the soil (USDA NRCS 2008). Bualénsity in the reference area averaged 0.24
glcnt + 0.03 between 2007 2013 and was not significaniifferent between years (P = 0.9411)
(Figure 26). As of 2013, bulk density remained lign the created marsh than in the natural
marsh. Despite the difference in bulk density betw#he created and natural marsh, bulk density
has been within a range that has fostered the sipamf emergent marsh vegetation in the
project area.

2 >+,

& , m/

Figure 25.Percent organic matter of sediment (£ SE) in thelP@roject and reference areas
between 1996 2013.

=>
~ i
A 4
I |
& , m/

Figure 26.Bulk density of sediment (x SE) in the PO-17 propatd reference areas between
1996 2013.
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V. Conclusions

A. Project Effectiveness

The goal of the Bayou LaBranche Wetland Creatianeot was to create new vegetated
wetlands in the Bayou LaBranche area utilizing destl sediments. This goal was
attained. Prior to project construction, the prbjacea was classified as primarily
estuarine aquatic bed and estuarine open watetahiaés of 2012, the project area was
classified as primarily estuarine emergent marsh.

The specific objectives of the project were asoii:

1. Create approximately 305 acres (123 ha) of eWwalater habitat conducive to
the natural establishment of emergent wetland atigat

2. Increase the marsh:open-water ratio in the ptageea to a minimum of 70%
emergent marsh to 30% open water after five yedi®sing project completion.

As of November 2012, there were 408 acres of lanthé project area, of which 356

acres were classified as emergent marsh. Estuameegent marsh comprised 82% (355
acres) of the habitat, and palustrine emergentm@ymprised 1% (1 acre) of the habitat.
Both objectives for the project were met and suasthithrough the end of the project’s
life; however, the attainment of a minimum of 70%ezgent marsh to 30% open water
likely took longer than five years (1999). Habitatalysis conducted in 1997 indicated
that 51% (222 acres) of the project area was emergarsh and 29% (125 acres) was
scrub-shrub habitat. The higher elevation in thehssn area of the project fostered the
development of scrub-shrub habitat during the eprbject years, but as the sediment
settled and the land received greater inundattm strub-shrub habitat transitioned into
emergent marsh.

B. Recommended Improvements

Bayou LaBranche Wetland Creation (PO-17) reachedetid of its 20-year CWPPRA
life in 2014. This project has been successful etieving its goal and no new
recommendations are being made at this time. Howéwve following recommendations
were made in the 2004 OM&M Report (Boshart 2004 aere included in all future
OM&M reports. These recommendations are addressegspect to the project’s end-of—
life status.

1. Create additional gaps in the containment dikésprove hydrologic exchange.

Impoundment due to the containment dikes and iitseift drainage features
appears to have been an issue within the projes, aspecially early in the
project’s life. Unauthorized modifications to drage of the project area
(blockage of culverts) exacerbated the retentionwater during this time.
Creating additional gaps in the containment dikaatyen the project’s life would
have increased hydrologic exchange, but based en hgdrographic data,
impoundment was not as great of an issue as tareeijuHydrographic data also
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indicate that differences in water elevation ankhigg have decreased between
the project and reference area monitoring stati@untinued settlement of the
project area and the containment dikes, and expewural degradation of the
containment dikes over time, has likely led to @aged hydrologic exchange in
the project area.

2. Continue to monitor marsh elevation to assasbdrisettiement in the project area.

This recommendation was implemented and a finakdilen survey of the project
and reference areas was conducted in 2013. Elevatioveys are crucial to
determine settlement rates and to assess if thiecprelevation is suitable to
support the desired habitat. Surveys of the prageea and a reference area also
allow for a comparison between elevation and setl®@ rates in created and
natural marsh. Elevation surveys scheduled throwghoproject’s life are now
standard for CWPPRA marsh creation projects andiraos to provide valuable
information that is useful for future marsh creatprojects.

3. Add dredged sediment to the project area togmteopen water conversion (if
necessary).
The 2012 land-water analysis had the highest ptagenof land for any years

surveyed; therefore, this action was not requiedustain land throughout the
project’s 20-year lifespan.

C. Lessons Learned

1. Marsh creation using dredged sediment is an effecistoration strategy to use
in coastal Louisiana that can provide benefit belydhe 20-year CWPPRA
project lifespan.

2. Post-construction elevation surveys of the progreta were conducted in 1996,
2002, and 2013. The intention of this data coltecteffort was to compare the
sediment elevation over time to measure settlentgnthe created marsh.
Unfortunately, because it is unknown what geoid$ @hpsoids were used for the
1996 and 2002 surveys, the data cannot be acaguratehpared. Surveying
protocols have advanced considerably in the lasadks and documentation of
surveying parameters is now standard procedurerdar to ensure consistency
and accuracy with surveys, CPRA has published weging guide of minimum
standards, with the latest revision in January 2@@RBRA 2013). One important
lesson learned from this project is to ensure shateys conducted throughout the
project’s life will be comparable to one another.

3. Discharge of the sediment was restricted frathninv1000 feet of Interstate 10 due to
concerns over compromising the foundation. Becatifleis restriction, the dredged
sediment was discharged primarily in the northenjept area, which resulted in a
larger volume of sediment deposition in the norid a higher localized elevation.
Greater effort should have been made to distritheesediment evenly in the project
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area to attain the target elevation. The highevatéilen in the north fostered the

development of scrub-shrub habitat, rather thaniéseed marsh habitat and delayed
the attainment of the 70% marsh habitat goal estedu for five years post-

construction.

Efficient and detailed record-keeping is essémd maintain the vast quantity of
correspondence, reports, and data collected thoamigha project’s life.
Information regarding a project needs to be stanedcentral location that will be
accessible to the changing personnel involved @ifitoject from its conception
to completion a period that can last well over 25 years.

While this project benefitted from rigorous alabllection, during the early years,
the monitoring program would have benefitted from aqually rigorous
documentation of procedures and quality control @sgdurance. Significant
improvements to monitoring protocols, data manageraed quality control have
been implemented since monitoring for this projeas initiated in 1994.
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APPENDIX 1

Vegetation Tables for Bayou LaBranche Wetland GoagPO-17)
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Table 1.Percent of stations where each vegetative specasred at project-specific vegetation
stations in the PO-=17 project. N = number of etaisurveyedHabitat is the marsh habitat

where the species is most commonly found. F = Wwasér, | = intermediate, B = brackish, S =
saltwater.
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Table 2. Percent of stations where each vegetative specmgred at CRMS6299 in the PO-17
project area. Ten stations were surveyed each Yéabitat is the marsh habitat where the
species is most commonly found. F = freshwaterintermediate, B = brackish, S = saltwater.
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Table 3. Percent of stations where each vegetative specesred at PO-17 project-specific
reference vegetation stations. Thirteen stationse serveyed each yeddabitat is the marsh
habitat where the species is most commonly found: ffeshwater, | = intermediate, B =

brackish, S = saltwater.
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Table 4. Percent of stations where each vegetative specmsred at CRMS2830 in the PO-17
reference area. Ten stations were surveyed each Hahitat is the marsh habitat where the
species is most commonly found. F = freshwaterintermediate, B = brackish, S = saltwater.
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