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Preface

The 208 OM&M Report format combines the Operations and Maintenance annual project
inspection information with the Monitoring data and analyses for the project. This report
includes monitoring data collectechrbugh December 231 and annual Maintenance
Inspections througMay 2012.

The 20% report is thed" in a series 0OM&M reports. For additional information on lessons
learned, recommendations and project effectiveness please nefevitmusOM&M r epots
(2007 and 2011), annual O&M inspection reports (20053), progress reports (five early
monitoring reports, 199%999), and comprehensive monitoring reports (2000 and 2005)
the CPRA web sitéhttp://lacoast.gov/new/Projects/Info.aspx?num=04x.

l. Introduction

The Freshwater Bayowetlands project area encompasses 36,928 ac (14,945 ha) of fresh,
intermediate, and brackish marsh located between Intracoastal City and Pecan Island in
Vermilion Parish, LouisianaHgure 1). Centered approximately at LatE280' 00" N and

Long. 9E 18' 00" W, the area is bounded on the north by the old Intracoastal Waterway
(Schooner Bayou), on the west by LA Hwy 82 and the Acadiana Marina Canak eatitin

by Humble CanalAcadiana Marina Canaland on the east by Freshwater Bayou Canal

The project plan (USDA/SCS 1994) divides the project area into three Conservation
Treatment Units (CTU's)ith CTU 1 and 3oenefitng directly from the shorelinprotection

work implemented under Phase 1 of the projebich was completed i1995 (Figure 1)

Phase 2 bthis CWPPRA project authorizetie installation of eight bekype water control
structures with a single flapgate, a variatdest weir, and twoied-crest weirs (one with a 4

inch vertical slot) in the project area. Three structaresocated in CTU 1, three in CTU 2,

and two in CTU 3and they were completed in June of 1998 number of water control
structureswere already in placeprior to he project Additional structuresvereinstalled by

the landowner at the landowner's expense, to enhance the operation of the eight CWPPRA
structures.

The ME04 project area has undergone many vegetation transitions since data collection in the
area bega in 1949 when the area was a nearly equal mix of brackish and intermediate
vegetatio. At the time of construction of the rock dike the project area had shifted to mostly
fresh marsh with intermediate areas to the south and Hastsouthernmost unit, TW 1,
consised of 13,800 ac (5,585 ha) of predominantly fresh marsh with zones of intermediate
and brackish marsh along its eastamd southern boundaries. It was predominantly a
Sagittaria lancifolia(bull tongug and Spartina patengwiregrass)marsh Ponds ranggin

depth from 1.72.0 ft (0.52- 0.61 m), and contain over 50% cover with aquatic plants
(USDA/SCS 1994). The Phase 1 dikas designed tgorotect the eastern edge of CTU 1
from wave erosion angossiblesalt water intrusion from FreshwatBayou Canal. CTU 2
consistedof 9,300 ac (3,764 ha) of fresh marsh, dominate&diyinochloa walter(Walter's
millet) andS. lancifolig located in the west central portion of the project area. Pond depths
rangel from 1.72.3 ft (0.52- 0.70 n). The rorthern section of the project area comprises
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CTU 3, whichconsistedof 13,800 ac (5,585 ha) of predominantly fresh marsh dominated by
S. lancifolig E. walteri and Alternanthera philoxeroidegalligatorweed), with intermediate

and brackish marsh zonesndimated bySpartina patensand Schoenoplectuamericanus
(Chairmake’s bulrush) along its eastern boundary along Freshwater Bayou Canal. Pond
depths rangefrom 2.23.0 ft (0.67- 0.91 m) in CTU 3 Subsequently the projeetrea has
transitioned slowly t@n almost completely intermediate marsh with some brackish locations
to the south and east alongeghwateBayouCanal

Referenceareas R1 and R2 ifure 1) were established to monitor shoreline erosion along two
0.5 mi (0.8 km) segments of unprotectéreline located along the east bank of Freshwater
Bayou Canal, opposite the south end (R1) and the north end (R2) of tHel kdEk dike.

These two reference areagmnused for comparison with erosion rates along the section of
canal bank protected big¢g MEO4 rock dike within CTU 1. The vegetation type is identical

to the project area, and like the project area shoreline, the reference area R1 and R2 shorelines
include both intact and deteriorated sections of spoil bank. Reference area R3 is
represetative of what muchof the fresh marsh in the northwesicBon of the project area
resembled prior to 2003n terms of soil type, salinity, water levels, and the frequency and
duration of inundation. Reference area R4 is a small tidally influencedfabeackish marsh

just outside the boundary of CTU 1. Marsh loss rates were monitored by comparison of all
four reference areas with all three CTUs.

Wetlands in the project area are adversely affected by the influence of high water levels from
the Mermenau Lakes Sub basito the west, where elevated water levels are artificially
maintained by several locks and water control structures for navigation and agricultural
purposes (LWCRTF 1993). Water flowing out of White Lake can enter the project area from
the west via oil field canals, the borrow canals and culverts under LA Hwy 82, and from the
north via natural openings along theuth bank of Schooner Bayou.

Some wetland acreage in the project asea lost through the dredging of oil field access
carals and localized erosion However, most wetland loss in the project area has resulted
from hurricane degradation convertimigesh and intermediatenarsh to open water, mainly
between 1954978 and 20042008 The landloss was not linier but punctuategt beveral
extremeperiods of land conversion to open water.

The potential for tidal exchange between Vermilion Bay and the interior marshes in the
project area has greatly increasgdce 1968 when theonstruction ofFreshwater Bayou
Canalwas completedlong with thenumerous oil and gas exploration canals, the old GIWW,
andthe new GIWW Initially, the fragile organic soils of the interior marshes were protected
from saltwater intrusion and tidal scour by spoil banks along these channels. However, muc
of the spoil banks along Humble Canal and Freshwater Bayou Canal have been destroyed,
largely by boat wakénduced shoreline erosion, exposing the interior wetlands to these
detrimental forces.
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Based on data provided in a feasibility report by Brown and Root (1992), betweeth3%538

an average of 34,051 large vessels (crew boats;ujdiargessupply boats, and fishing
boats) traveled through the Freshwater Bayou Canal lock and channel each year, contributing
to an average shoreline erosion rate of 12.5 ft per year (3.8 m/yr) on each bank for this period.

Hurricane Rita struck the coast of Howestern Louisiana on September 24, 2005 with
maximum storm surge &9 ft (2.41 2.7m) in the MEO4 project aredFEMA 2006) USGS
calculated the amount of land that changed to water resulting from the storm to be 98 square
miles in southwestern Louana, 62 square miles in the Mermentau baBaras2006). This

loss can be attributed &everal patterns. h®aring, which is ripping and removal of marsh
vegetation in historically healthy marshes was observed in marshes bordering the east bank of
Freshwater Bayou. The removal of remnant marsh from areas with historical land loss from
the surge was observed due east of Pecan Island, south of Sweet Lake, and due east of Deep
Lake. A large area of open ater also formed within CTU 1 (gure 2) during his storm

event

Hurricane lkestruck near Galveston, Texas on September 13, 2008. A maximum storm surge
of 7-8ft (2.17 2.4 m)NAVD 88 was reported for the MB4 project area (East et al. 2008).
Hurricane Ike exacerbated the land loss in the@dfproject area that begun during Hurricane
Rita. The four year period from 20@908 approximately equaled the land loss experienced
over the previous 50 years. However the destructive capacities of the 2005 and 2008
hurricanes were enhanced by the anthrepag alterations to the landscape and weake
marsh habitaas previouslygiscussed.
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I. Maintenance Activity

a. Project Feature Inspection Procedures

The purpose of the annual inspection of the Freshwater Bayou Wetlands Proje4)MEo
evaliate the constructed project features to identify any deficiencies and prepare a report
detailing the condition of project features and recommended corrective actions needed.
Should it be determined that corrective actions are needed, LDNR shall proide report,

a detailed cost estimate for engineering, design, supervision, inspection, and construction
contingencies, and an assessment of the urgency of such repairs. The annual inspection report
also contains a summary of maintenance projects wiglk completed since completion of
constructed project features and an estimated projected budget for the upcoming three (3)
years for operation, maintenance and rehabilitation. The three (3) year projected operation and
maintenance budget is shown in ApplixB. A summary of past operation and maintenance
projects completed since completion of the Freshwater Bayou Wetlands Project are outlined in
Section IV.

An inspection of the Freshwater Bayou Wetlands Project-QMEwvas held on May 16, 2012,
under sinny skies and mild temperatures. In attendance were Mel Guidry, Stan Aucoin, Jody
White, and Garret Broussard from CPRA and Dale Garber representing NRCS. The inspection
began at the northern end of the rock dike alignment at 10:50 am.

The field inspecon included a complete visual inspection of the entire project site. Staff
gauge readings when available and existing temporary benchmarks were used to determine
approximate water level and foreshore rdidte elevation. (See AppendiX.C

b. Inspection Results

Site 10 Foreshore rock dike

The inspection revealed the 11,420 linear feet of foreshore rock dike repaired in the 2005
maintenance project is in good condition. (AppendlixPhotos 13) The inspection noted
numerous sections of foreshore rock edithatwere below elevation 4.0 NAVD causing
evident bank erosion. NRCS personnel previously performed a centerline profile survey of
the foreshore rock dike along with cres=ctions to determine the deficient reaches of the
foreshore rock dike. Based dne surveys, NRCS and CPRA agreed to repair the deficient
reaches of the foreshore rock di ke to el evat
NRCS computed the volume of rock required to cap the deficient reaches of the foreshore
rock dike. CPRA tilized the information from NRCS to prepare cost estimates for an O&M
Funding Increase Request to the CWPPRA Task Force in the fall of 2@dhendix A,

Photos 4 6)

C. Maintenance Recommendations
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i.  Immediate/ Emergency Repairs
There are several sectioofsforeshore rock dike along Freshwater Bayou
that has settled below the design elevation 4.0 NAVD which is allowing
bankline erosion. The rock dike will be capped in an upcoming
maintenance event to address the problem areas.

ii.  Programmatic/ Routine Repars
None

I. Maintenance Activity (continued)

d. Maintenance History

General _Maintenance: Below is a summary of completed maintenance projects and
operation tasks performed since March 1995, the construction completion date of the
Freshwater Bayou Wetlands Rrct (ME-04).

2002 - Freshwater Bayou Wetlands MaintenanceProject i LDNR: This maintenance
project included the installation of approximately 26,750 tons of 1000 Ib gradation stone to
repair fifteen thousand, two hundred and stkiree linear feet of mk. Quantity limitations
prevented the repair of all sections required. Construction was completed on 4/22/2002. The
cost associated with the engineering, design and construction of the Freshwater Bayou
Wetlands Maintenance Project is as follows:

Constuction: $615,900.00
Engineering & Design: $ 46,882.86
Construction Administration: $ 36,954.00
Construction Oversight/As builts: $ 1731106

TOTAL CONSTRUCTION COST: $717,047.92

2005 - Freshwater Bayou Wetlands MaintenanceProject i LDNR (L uhr Bros.
Contractor): This maintenance project included the installation of approximateB7@pns

of 1,250 |b gradation stone to repair 11,426 linear feet of bank. Quantity limitations prevented
the repair of all sections required. Construction wampleted on 12/15/2005. The cost
associated with the engineering, design and constructitimeofreshwater Bayou Wetlands
Maintenance Project is as follows:

Construction: $472,660.50
Engineering & Design: $ 1,282.84
Construction Administration: $ 5,625.00
Construction Oversight/As builts: $ 4,419.68
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TOTAL CONSTRUCTION COST : $483,988.02

2014 - Transcontinental Pipeline Breach in Foreshore Rock Dik& Vermilion Parish

Police Jury (Luhr Bros. Contractor): During the original construan of ME-04 in 1995,

the rock dike in the area of the Transcontinental Pipeline was gapped and tied into the marsh.
Marsh loss from Hurricane Rita caused marsh loss and increased the exchange behind the rock
dike. The VPPJ obtained $360,000 from therimteEmergency Board to address a 300 foot
section of rock dike which was originally gappékhis project was completed in June 2014.

II. Operation Activity

a. Operation Plan

There are no water control structures associated with this punjdet thelirect
responsibility ofOCPR, therefore no Structural Operation Plan is required.

b. Actual Operations

There are no water control structures associated with this punjdetthe direct
responsibility of OCR, therefore no required structural opeyas.

V. Monitoring Activity

Pursuant to a CWPPRA Task Force decision on August 14, 2003 to adopt the Coastwide
Reference Monitoring SystelVetlandf CRMS-Wetland3 for CWPPRA, updates were made

to the MEO4 Monitoring Plan to merge it with CRM®/etlandsand provide more useful
information for modeling efforts and future project planning while maintaining the monitoring
mandates of the Breaux Act. There dree CRMS sites located in the project area
(CRMS(®71, CRMS0580, CRMS0616CRMS0618, andCRMS06L9), and five located
outside the project area used as referdacations in similar marsh habitatGRMS®01,
CRMS®07,CRMS®08,CRMS0536 andCRMS1130).

a. Monitoring Goals
The objectives of the Freshwater Bayou Wetlands Project are:

1. Protect the existop emergent wetlands along the west bank of Freshwater Bayou
Canaland prevent their further deterioration from shoreline erosion and tidal scour.

2. Prevent the widening of the FreshwatemyBu Canalchannel into the Freshwater
BayouWetlands project aa.

3. Reduce ponding and marsh loss in the project area wetlands.

4. Maintain target salinity levels in the project area wetlands.
a 7
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5. Increase vegetation cover in shallow open water areas within the project area wetlands.
The following goals will contbute to the evaluation of the above objectives:

1. Decrease the rate of spoil bank erosion along the west bank of Freshwater Bayou
Canalusing a rock breakwater.

2. Reduce water levels to within the target range for fresh to intermediate marsh
vegeation, which is 6 in (15 cm) below to 2 in (5 cm) above marsh level.

3. Maintain salinity levels within the target range for fresh to intermediate marsh
vegetation, which is-8 ppt.

4, Decrease the duration and frequency of flooding over the marsh.
5. Decrease the rate of marsh loss.
6. Increase the coverage of emergent vegetation in shallow open water areas within the

project area.

b. Monitoring Elements

Aerial Photography:

For project specific dataearvertical colorinfrared aerial photographil:12,000 scale) was

used todocument land and water areas, marsh loss rates, andrghonevement ithe ME

04 project area Photography was obtained in 199 (pre-construction) and in 200{post
construction. The original photography was checked fiight accuracy, color correctness,

and clarity and was subsequently archived. Aerial photography was scanned, mosaicked, and
georectified by USGS/NWRC personnel according to standard operating procedures (Steyer
et al. 1995, revised 20Q0)

Aerial phobgraphy and satellite imagetyas been collected for the entire coast through
CRMS The aerial photography wile analyzed for CRMS statioa$ one meter resolution

The satellite imagery will be analyzed to determine land and water areas for the eatire c

This imagery will bea subset and used to evaluate changes in land and water areas within the
ME-04 project area at a coarse (30m) resolufidre CRMS spatial viewer provided historic

data for land water quantification in the project area startirkPb6. The years analyzed for

land water quantities through the CRMS viewer were 1956, 1978, 1988, 2004, 2006, and
2008. The data provided by this tool is at a large spatial scale and is designed to show trends
in land loss, not exact acreages

Shoreline Change:
To document shoreline movement alongdhwaterBayou Canal shoreline markers ave
placed amaximumintervals of 1,000 ft (305 m) on the marsh edge along the west bank of the

8 -
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canal between its confluence with the Humble Canal and with NootigMBelle Isle Bayou,

at 31 points corresponding to the qmanstruction survey crossections, and at 3 points along

each of the two 0.5 mi (0.8 km) long reference areas located along the east side of the channel
opposite the north and south ends of theppsed breakwatgFigure 1). Shoreline position
relative to shoreline markersasdocumented 111998 2005 2008, 2011, and 2014

Water Level:

To evaluate the extent of ponding within the project area, water level relative to marsh level
and NGVDwas monitored atseven ontinuous data recorde(Bigure 1): one in each of the
project area CTUs, one in the reference area R2, one in reference area R3, one in N. Prong
Belle lle Bayou Canal between CTUs 1 and 3, and one in Acadiana Marina Canal south of
CTU 1 (removed September 26, 2003)/ater level data iased to document the variability in
water level, and the frequency, duration, and range of marsh inundation in the project and
reference areas. Water leveasymonitored in 19961998 (pe-constructim) and in 1999

2006 (postconstruction). The recorders wergemowved in September 2006.Discrete
measurements were discontinued prior to 200BRMS monitoring in the projecand
referencearea began in 200fhd goes througBecembef013for this report

Salinity:

Salinitieswere monitoredwith continuous data recorders each CTU and in reference areas
(Figure ). Salinity datas used to characterize the spatial variation in salinity throughout the
project area, and to determine if project areandgglis being maintained within the target
range. Salinitywas monitored in 19961998 (preconstruction) and in 1992006 (post
construction). The recorders were removed in September 2006n CRMS monitoring
began

Discrete monthly salinity and watermt were measured at 49 monitoring stations, including

the ®ven recorder stations (Figurg 30 located inside the project area and 19 located outside
the project area in reference areas R2 and R3, in exterior canals, and inside and outside of the
eight CWPPRA structures). Staff gge water level readings (in ft NAVD88) were also
recorded monthly at the seven continuous recorder stations, inside and outside of the eight
CWPPRA structures, and at the Vermilion Corporation boat house near the southsast cor

of reference area R2. Salinity and water leweke recordedy the USACE inside and
outside of Schooner Bayou Lock. The discrete monthly salinity data were used to calculate a
mean monthly salinity for the early growing season (Mahahe), the latgrowing season
(July-October), and the dormant season (Novenrmadruary) at each station, for the pre
construction (March 1996 through September 1998) andgoostruction (October 1998
through December 2002) time period®iscrete measurements weresatintinued prior to
2003and those data are included in previous reports.

Salinity is currently being monitored hourly utilizilgCRMS-Wetlandsstations(571, 580,

616, and 619 within the project areaand selected reference sites01, 507, 1130.
Coninuous data wereused to characterize average annual salinities throughout the project and
reference areas.
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At each servicing, a measurement of interstitial water saljpdyewater)s collected adjacent
to each CRMSNetlandsgauge Interstitial watersalinity is alsocollected atthe vegetation
plots when vegetation is surveyed.

Emergent Vegetation:

To document the condition of emergent vegetation in the project area over the thie of
project, vegetation wasonitored athirty-sevensampling statins established systematically
in the project and reference are@sgure 2). Six eastwest transectsvere established
uniformly across the project area. Sampling statiwaee established uniformly along each
transect line to obtain an even distributiminsampling stations throughout the project area.
Similar eastwest transects eredelineated across reference areas R2 and R3 to establish four
sampling stations in each reference area. Percent cover, dominant plant hamisisecies
composition wee documented in 2 frsampling plots marked with 2 corner poles to allow for
retreaded samplingver time. Vegetation vas evaluated at the sampling sites in the fall of
1996and 1998 pre-construction) and in the fall of 20@fostconstruction) A subst of the
vegetation stations were sampled after Hurricane Rita in 2005, 2006, 2007 and 2008.

I ndi vi dual speciesdb cover data from project
Floristic Quality Index (FQI) method utilized by CRMS (CretimdaSteyer 2011) where cover is
qualified by scoring species according to whether they are generally associateloalitet
disturbance or stability.

Beginning in 2006 ggetationrcomposition and cover was estimated from 10 permanent 2x2 m
plots that areandomly distributed along a transect in the emergent marsh within each of the 1
km? CRMS-Wetlandssites. Datavascollected afive CRMS stations located within the ME

04 project are§571, 580, 616618,619), one within reference area 3 (1120)dfour selected
reference sites (501, 50308, 536 near reference area one and thald collection continues
presently

Soil Properties

Soil cores were colleetl to describe major soil properties suctbalk densityand percent
organic matter T h r @1&cm) diametdr dores were collected to a depth of 24 cm and
divided into 6, 4cm sections at each site. The soil was processed by the Department of
Agronomy and Environmental Management at Louisiana State University. Soil cores were
only collected athe project and referend€RMS sites during station establishment in 2005
2007and the second series of samples has not yet been collected

Soil Surface Elevation Change

Soil surface elevation change utilizing a combination of sediment elevation t®BIES) and
vertical accretion from feldspar horizon markers are being measured twice a year @t each
the project and reference CRM&tes. These data will be used to describe general
components of elevation change and establish accretion/subsidence TaeRSET was
surveyed to a known elevation datum (ft, NAVD 88) so it could be directly compared to other
elevation variablesugeh as water level. Datedlected over at least 5 years was used

1¢ -

2014 Operations, Maitenance, and Monitoring Repéot Freshwater Bayou Wetland Protecti®hE-04)




calculateratesfor the project and reference area; tharethe displayeélevation changeates
are a estimation of that temporal trend

11
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V. Monitoring Activity (continued)

C. Monitoring Results and Discussion

Aerial photography:

Preconstruction land/water analysis was completed for 1997 aerial photogfraghye(3.

Habitat analysis was completed for 199@-ponstruction aerial photographkigure 4 and

for 2001 postonstruction aerial photographlyigure 5. Land to water analyses of the pre
construction imagery taken on 11 January 1997 indicate that over 80% of the project area, and
reference area uni®l, R2, and R3vereclassified as land, while less than 45% of reference
area R4 was classified as land. The jooststruction imagery taken on December 18, 2001
was not formally classified as land and water, however, by adding land and water acreages
from the 1997 and 2001 analyses of habitat types, informal comparisons can be made.
Between 1997 and 200the percentage of land area remained stafilen the total project
areawith 85.4% land arean 1997 and85.1%land area in 2001.The reference aas also
remained stable with land ar84.2% to 93.66 from 1997 to 2001.

The project area experienced a decr@ageesh marsh, especially prevalent in CTWvhich

was marked by a change to intermediate and brackish marsh, and to a lesser extent by
convesion to open water. In contrast, CTU 2 and CTU 3 experienced increases of fresh
marsh, while CTU 3 also showed a decrease of intermediate marsh. Overall, the reference
areas showed an increase of fresh marsh, a complete loss of intermediate massh, and
increase in brackish marsiOnly R1 and R2 experienced significant changes, both showing
conversion of intermediate marsh to brackish marsh with some loss to ope(ilabterl)

Table 1. Marshhabitat assessment change in the-84Eprojectand refeencearea.

Year % % Intermediate | % brackish
Fresh
Project
1997 58.3 39.0 2.7
2001 48.5 41.5 10.0
Net -9.8 +2.5 +7.3
Reference
1997 82.8 15.8 1.4
2001 83.6 0 16.4
Net +0.8 -15.8 +15.0

The CRMS spatial viewer provided historic data for land watentification in the project
area starting in 1956In 1956, wetlands acoated for 99.0% of the project area and di¥y
of the area was open water. B§78, wetlands accounted for 9% ®f the project areayith
open wagr areas having increased®@%. As of 2008, wetlands accounted for 8@3of the
project area, while the epwater areancreased to 19% of the projecarea. Thus, between
1956 and 208, nearly20% of the emergent wetlands in the project area wergTadtle 2).
Analysis of the project aresinterior land loss ratautilizing the CRMS spatial viewewas

o, 13 A%
8 \ & ?‘ ¥
£ : . H
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possiblefrom 1985through2015 (Figure6). Since this assessment is on a larger scale than
that used for th&997landwater classification by USGS/NWRC, the results are ptesin

terms of trends and provide a different perspective of the land to water changes over a period
of decades.The percentage d&nd inthe projectareahas steadily declined from 193015,
showing aland change trend for the project area®27/%l/yr or -28.5 ac/yr. (Figure 6)This
assessment excludes the data phsticaneRita and Ike causing the slope-6f27% per year

to be more positive than if the hurricane years where included.

Table 2. Land to water percentage changes in the®4Eprojet area from 1956 to 2008.

Year % Land | % Water | Cumulative % Land Loss | Notes

1956 99.0 1.0

1978 91.8 8.2 -7.2 PostHurricane Audrey
1988 90.9 9.1 -8.1

2004 90.5 9.5 -8.5

2006 825 17.5 -16.5 PostHurricane Rita
2008 80.3 197 -18.7 PostHurricanelke
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< Coastal Wetlands Planning, Protection and
‘;US“GS Restoration Act Project ME-04:
Freshwater Bayou 1997 Land-Water Analysis

1997 Land-Water Analysis Results
Acres ect area | Reference 1 Reference 2 Reference 3 Reference 4 !

Land 27751.2] 197.6 150.8 2790.5
Water 5554.2] 41.5 11.5 158.6 10.4
Total 33305.4] 239.1 162.3 2949.1!

Percenta ect area| Referencel| Reference2 Reference 3 Refarence 4

82.7| 92.9) 94.6 45.6
17.3| 7.1 5.4 54.4

Land 83.3
Water 16.7

[ Reference Areas

B Land
W Water

Prepared by:

U.S. Department of the Interior

U.S. Geological Survey

National Wetlands Research Center

5000 0 5000

1:24,000 scale color-infrared
photography taken January 11, 1997.
Shown here at 1:125,000 scale.

10000 Feet

Federal Sponsor:

LaLayette, Louisiana N oy,
an
Louisiana Department of Natural Resources

Coastal Restoration Division
Abbeville Field Office

Figure 3. Preconstruction analysishowing the acreage of land and water in the project and
reference areas &reshwater Bayou Canal Wetland Protectio997

10000 Feet
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and Restoration Act Project ME-04:  #==g-
Freshwater Bayou 1997 Habitat Analysis
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Figure 4. Preconstruction analysis showing acreage of habitats in the prnjecreference
areas in Freshwater Bayous Canal Wetland Proteictit@97
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~ USGS Freshwater Bayou Wetland Protectection (ME-04)
e Coastal Wetlands Planning, Protection and Restoration Act
sclence for a changing world 2001 Habltat Ana'ysis

Dat:

a Source:
i| Habitat data were derived from 1:24:000 scale, color infrared
| ph hy. Ph was obtained D ber 18, 2001.

Habitat classes are modified from "Classification of wetlands
| and deepwater habitats of the United States" (Cowardin

and others, 1979). The habitat data is overlaid on a 1993
panchromatic SPOT image at 1:120,000 scale.
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Figure 5. Postconstruction analysis showing acreage of habitats in the project and reference
areas in Freshwater Bayou Canal Wetland Protegti@001
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Project Scale: MEO4 - 1985 through 2010
120
= Percent Land
= Excluded Data
_____ __ Regression =-0.27,
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Figure 6. Projectscale percent land analysis within the & project area (rt2) for years

1985 t02010 with projead percent landhrough2015 (CRMS spatial viewer land/water,
Barras et al. 2008).
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Shoreline change:

The MEO04 project has successfully achieved the alhe protection component of the
project design by substantially reducing the shoreline erosion rate compared to an unarmored
reference shorelin@igure 7) On average the project shoreline has ere@dd ft over the
projectos | i f e shordlinelhas retrdated oveel7.4 ft @nd breached into
numerous bayous, lakes, and ponds along the east bank of Freshwater Bayou. This has
exposed the interior marshes of the reference area to increased wake, wave, and tidal forces.
From constructionn 1998 through 2014 the erosion rate in the reference area was nearly five
times greater than the project area (projgd ft/yr; reference7.5 ft/yr) (Table3). The WVA
estimated that shoreline losses would increasd 7o} ft/yr in this area withouaction and

during the 2005 to 2008 time period this rate was approactlibd neference arealb.0 ft/yr)

(ME-04 WVA 199). Several areas within the project rock dike have settled to below the
designed elevation, which caused erosion rates to incedaisg the project shoreline near
those locations.

The rocks effectively protected the shoreline in the project area while the reference area
continued to erode from 2008 to 2014 even as portions of the rock dike became compromised.
As rocks settled andiere breached from 2008 to 2011, the erosion rate tripled in the project
area overall 4.0 ft/yr) although the actual change was along the shoreline near the
compromised locationsJ.2 ft/yr settled:-1.3 ft/yr stable). The most recent data collection
effort in January, 2014 revealed continued erosion in the project area near the brdaBhes (
ft/yr) although at a slower rate than from 2008 to 2011 and land gain along the rest of the
project area (+0.6 ft/yr). The M&4 rock dike has reduced shorel@®sion and protected
interior marshes from wave and tidal forces along Freshwater Bayou even as it has settled in
several areas.

Table 3. ME-04 Shoreline change rates and associated events.

Shoreline Change Rate (ft/yr)

Time Period 19982005 | 20052008 | 20082011 | 2011-2014 | 19982014
Project -1.8 -1.1 -4.0 -0.4 -1.6
Reference -5.1 -15.0 -6.5 -9.5 -7.5
Project (Settled Rock -5.2 -1.3 -1.9
Project (Stable Rock) -1.3 +0.6 -1.2

Maintenance| Hurricanes| Second Breach Life of the
Notable Events events 2002| Ritaand | maintenancg expanding| project rates

and 2005 ke event
planned
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ME-04 Shoreline Chage Rates from 1998-2014

Data Source:
CPRA LRO
Shoreline Change Rate (ft/yr)

From 2012 DOQQ imagery. B
Map produced Feb 12, 2014 . 9.0+6.0
Original Scale: 1:40,000 ’ -5.9 --3.0
Map ID: 2014-LRO-006 O 29-20
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reduced shoreline erosion while the reference shorelinexmandeds it connects to interior
waterways increasing tidal exchange and scouring.

Water level:

2C
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The goal to reduce water levels to within the target raf@ein (15 cm) below to 2 in (5 cm)

above marsh level was not maWater levels in the project area were within the target range

less than 50% of the year during 10 yearprofectspecificdata collection.However, poject

areawater levelswerewithin the target range a greater percentage of time than the reference
area(Figure 8). In general, when reference amgater levelsnvere out of the target range, they
tended to be greater t Rrajectar@aovater levelwaerelessthan mar s h
60 bel ow marsh surface mdhiswowdbe expectadBircather e f er
reference area stations are located along major waterways and are subject to higher tidal
amplitude, while the three project area statieselocated in inérior marsh areas influenced

by water control structuresWater levels werdower during all years in the project area
compared to the reference af®ancent 2003. But there were no distinct differences between

the project and reference areas as difetee s bet ween CTUOGS were as
reference variations.

This trendof no substantial differencégtween the project area and reference ae@isnued
through 2013s the project and referend8RMS siteswvere within the target range 45.5% and
50.1% respectivelyFigure 9. The CRMS sites chosen as referesttad nearly identicah-

target watetevels to project area siteSite 571 (in the northeastern part of CTU 2) had very
high water levels compared to allher stationslt did appearhat the reference water levels
were general below target more often that the project area excluding CRMS 1130 which
performedmore similarly to the project arehy being in target or flooded nearly the entire
period of record (20062013). Thus there are ndifferences in the project or reference area
hydrologicregimesas no extensive hydrologseparation is maintained.

Salinity:

The goal to reduce salinity levels to within the target range of less than 5 ppt for fresh to
intermediate marsh vegetation waartially met, however sincgalinity trends in the project
andreference areawere similar pre and postonstruction this cannot be attributed to the
project. Prior to construction, salinities within the project area were greater than 5S5ppt about
13%of the time, compared to arouB86 within the reference areaigbre 10). In years 1998,

2001, 2002, 2003, and 2004, salinities were outside of the target range less than 10% of the
time in the both the project and reference areas. High salinities vexa@ent within both

project and reference areas in 1999 and 2000 due to drought conditions. In part of 2005 and
all of 2006, the target range was exceeded more than 70% of the time. This is likely due to
after effects of Hu r wasceflected inRooth @djest ansl teferenoe s ur g
areas.

The overall poject area CRMS siteand the reference area CRMS sitegairget salinity
averages were nearly identical between 2P0863, 68.0% and 67.5% respectively. Both
locationsshowed an increasin salinities in 2009 following Hurricane Ike, but the effects
werenot as extr eboengthes20lR0ll droughatheerefeRence sites were

out of the salinity target more often that the project sites. The wet years of 2012 and 2013
redued salinity in both locations but had a larger impact on the project sites and R3. The
project sites were in the salinity target more often than the reference sites during this period
(Figure 11)
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Discrete monthly water salinity readings taken at thate@VPPRA structure sites do show

t hat fouUutsi

2011).

Mean yearly interstitial porewder salinity at the CRMSoroject siteswere the same as the

wat er
construction period than during the fmenstruction priod at all eight structuredpuledous
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CRMS reference sitesThe project 10 cm salinities were lower than the reference 30 cm
interstitial salinities across all years and outside the standard error range suggesting that the
referencearea soils are storing more salt than the project area annually (Figure 12). Generally
interstitial salinities in the project and reference area tracked together and responded to stimuli
similarly.
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ME 04 Water Level Targets by Year and Location

1997
1998
1999 W
2000
2001

2002
2003
2004
2005

MEO04-29

ctu1

2006

1997
1998
1999
2000

M < 6" below marsh

2001
2002

MEO04-19

CTu 2

2003
2004

2005

Within WL target

1997
1998
1999
2000

M > 2" above marsh

2001
2002
2003

MEO4-06

CTuU 3

2004
2005

2006

1997

1998
1999
2000

MEO4-50R

2001

o | W
(=R =hNeliNe]
o O O O
NN N

MEO4-143R

R 3 out

2006

Figure 8. Thepercentagef theyearwater levelwasinside and outside of target range within

the project and reference areaprojectspecific stations
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ME 04 Water Level Targets by Year and Location
B % Above Target WL =% in Target WL ® % Below Target WL
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Figure 9. Thepercentage otheyear water levels wergove or below tharget range within
the project andeference areaSRMS stations
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Figure 10. The percentage othe yearproject and reference area salinities wabeve the
target range of 5 ppit projectspecific stations
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