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Preface 

 

This report includes monitoring data collected through December 2012, and annual Maintenance 

Inspections through May 2013. 

 

The 2013 report is the 5
th
 report in a series of reports.  For additional information on lessons 

learned, recommendations and project effectiveness please refer to the 2004, 2005, 2007, and 

2010 Operations, Maintenance, and Monitoring Reports on the LDNR web site (http://sonris-

www.dnr.state.la.us/sundown/cart_prod/cart_bms_avail_documents_f). 

I. Introduction  

 

The Holly Beach Sand Management (CS-31) project was proposed on the 11
th
 priority list of the 

Coastal Wetlands Planning, Protection, and Restoration Act (CWPPRA) and is co-sponsored by 

the Natural Resources Conservation Service (NRCS) and the Coastal Protection and Restoration 

Authority (CPRA).  The project area is located between the communities of Holly Beach and 

Constance Beach on the Gulf of Mexico shoreline of southwestern Louisiana, west of Calcasieu 

Pass in Cameron Parish (figure 1) and is comprised of approximately 10,849 acres (4,426 ha), of 

which 8,900 acres (3,603 ha) are classified as wetlands (U.S. Geological Service, National 

Wetland Research Center [USGS-NWRC] 2001).  The project area is divided into two areas 

separated by the Louisiana Highway 82 embankment, which is built on a chenier ridge.  Area A 

includes approximately 8,600 acres (3,481 ha) of brackish and intermediate marsh located along 

the north side of the highway.  Area B includes approximately 300 acres (121 ha) of beach dune 

and coastal chenier habitat located south of the highway along 8.0 miles (12.9 km) of beach 

between Holly Beach and Ocean View Beach. 

 

Chronic erosion in this area is caused by a deficit of sand and sediment in the littoral transport 

system due to stabilization of the  Mississippi River and regulation of the Atchafalaya River to 

the east (U.S. Department of Agriculture, Natural Resources Conservation Service and Louisiana 

Department of Natural Resources [USDA-NRCS and LDNR] 2001).  In addition, the  Calcasieu 

and Mermentau rivers are not supplying coarse grained sediment (sand) to the area, and the 

Cameron jetties associated with the Calcasieu Ship Channel deflect what little material that exists 

away from the project area (Byrnes et al. 1995, Byrnes and McBride 1995). 

 

Today, this ridge is the only remaining hydrologic barrier separating thousands of acres of low 

energy, intermediate and brackish marsh  along the southern boundary of Sabine National 

Wildlife Refuge (SNWR) from the high energy, saline waters of the Gulf of Mexico.  The 

highway revetment has already been undermined and repaired in some sections, and the 

underlying chenier is in danger of being breached.  A breach of this ridge would lead to direct 

wave erosion and saltwater intrusion into fragile, low energy wetlands in Area A to the north. 

 

In Area B, the intent of the project is to modify the design of 18 existing breakwaters on the west 

end of the breakwater field and remove 6 experimental breakwaters located landward of existing 

breakwaters 35 through 40, to enhance their sediment trapping capability.  In addition, utilizing 

the beneficial placement of sand dredged from offshore, the beach will be widened and a sub-

aerial beach profile will be re-established that will reduce the occurrence of wave over-wash of 

the chenier-beach ridge. 

http://sonris-www.dnr.state.la.us/sundown/cart_prod/cart_bms_avail_documents_f
http://sonris-www.dnr.state.la.us/sundown/cart_prod/cart_bms_avail_documents_f
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Figure 1.  Holly Beach Sand Management (CS-31) project area boundaries. 
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The breakwater modifications, which were funded by the state of Louisiana, were completed on 

June 19, 2002.  The removal of the experimental breakwaters was completed on September 5, 

2002.  Approximately 1,750,000 cubic yards (1,600,200 cu meters) of coarse grained sand were 

pumped from a distance of 5 miles offshore between Holly Beach and OceanView Beach.  

Construction of the sand-pumping portion of the project was initiated in July 2002 and was 

expected to be completed in November 2002.  Inclement weather and equipment problems 

delayed completion until March 2003.  Construction of 18,797 linear feet of sand fencing on the 

eastern end of the project parallel to LA Hwy 82 was completed in March, 2003, and installation 

of 18,400 gallons of Panicum amarum (Bitter Panicum) was completed in August 2003. Shortly 

thereafter, another 11,000 linear feet of sand fencing was installed on the western portion of the 

project. 

 

Hurricane Rita struck the coast of Louisiana on September 24, 2005 with maximum storm surge 

of 14-15 ft (4.3 ï 4.6m) in the CS-31 project area.  USGS calculated the amount of land that 

changed to water resulting from the storm to be 98 square miles in southwestern Louisiana, 22 

square miles of land lost in the Cal/Sab basin (Barras, 2006).  This land loss can be attributed to 

several patterns.  Shearing, which is ripping and removal of marsh vegetation in historically 

healthy marshes was observed north of Johnsonôs Bayou and south of the Sabine National 

Wildlife Refuge.  The removal of remnant marsh from areas with historical land loss from the 

surge was observed in the marsh just north of Johnsonôs Bayou and north of Mud Lake. 

 

Hurricane Ike struck near Galveston, Texas on September 13, 2008.  A maximum storm surge of 

15 ï 16 ft (4.6 ï 4.9m) was reported for the CS-31 project area (East et al. 2008).  The surge 

caused additional scour and expansion of open water areas south of Sabine Refuge formed by 

Hurricane Rita.
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II.  Maintenance Activity 

a. Project Feature Inspection Procedures 

 

The purpose of the annual inspection of the Holly Beach Sand Management Project (CS-31) is to 

evaluate 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, CPRA shall provide, in the report, a detailed 

cost estimate for engineering, design, supervision, inspection, and construction contingencies, 

and an assessment of the urgency of such repairs (O&M Plan, 2003).  The annual inspection 

report also contains a summary of maintenance projects, if any, which were 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 Appendix B.   

 

An inspection of the Holly Beach Sand Management Project (CS-31) was held on October 31, 

2012 under sunny skies and cool temperatures.  In attendance were Dion Broussard and Jody 

White of CPRA; Dale Garber and Brandon Samson of NRCS; Daryl Clark of USFWS for other 

inspections.  The annual inspection began at approximately 11:00 a.m. on the western boundary 

of the project area.  

 

The field inspection included a complete visual inspection of all features.  Staff gauge readings 

where available were used to determine approximate elevations of water, sand dunes, and sand 

fencing. Photographs were taken at each project feature (see Appendix A) and Field Inspection 

notes were completed in the field to record measurements and deficiencies (see Appendix C). 

 

b. Inspection Results 

Beach Nourishment 

 

There has been substantial loss of beach head.  The sand fence alignment (September 2011) had 

to be adjusted from the preconstruction survey (November 2010) alignment, as the alignment 

would have placed the fence in the surf.  Additionally, during construction, the fence alignment 

had to be moved north several times due to encroachment of gulf waters.  An existing dune is in 

place and barring a hurricane a new dune should be created in a few years with the installation of 

the new sand fence.  The vegetation included in the sand fence project of 2011 is flourishing in 

areas of the beach where there is less impact from wave energy. (Photos: Appendix B, Photos 1 ï 

5). 

Sand Fence 

 

The sand fence has suffered extensive damage due to tidal action.  There were many sections of 

considerable length where the fence fabric was completely removed from the posts.  We did not 
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generally see many broken sections of fence material lying on the beach.  There are many bare 

posts remaining.   

 

There are areas of fencing still intact on higher ground that are showing good dune formation, as 

well as healthy plant growth.  (Photos: Appendix B, Photos 1 - 5). 
 

II.  Maintenance Activity (continued) 

 

c. Maintenance Recommendations 

 

i. Immediate/ Emergency Repairs 

There are no immediate repairs required at this time. 

 

ii.  Programmatic/ Routine Repairs 

There are fence posts left standing where the beach has washed 

significantly and the fence is no longer present.  It was decided at this time 

not to repair the fence in the section of beach where there is now high 

wave activity.  The remaining posts will be removed in a future contract if 

it is seen that they pose a safety hazard. 

 

 

d. Maintenance History 

 

General Maintenance: Below is a summary of completed maintenance projects and operation 

tasks performed since April 2003, the construction completion date of the Holly Beach Sand 

Management Project (CS-31). 

 

April 2005 - The LA Dept. of Agriculture along with the Cameron Parish Police Jury 

installed approximately an additional 10,000 linear feet of sand fencing along with 

approximately 4,000 plants in April 2005.  

 

July 2006 ï The LA Dept. of Agriculture installed approximately 5,550 plants along the 

entire length of the beach project. 

 

October 2006 ï Sand Fence Replacement (FEMA Project) ï  A maintenance event 

was performed to replace 46,000 linear feet of sand fence destroyed by Hurricane RITA. 

The contractor was Landscape Management Services from Lake Charles, LA. Work 

began on October 9, 2006 and the contract was completed on November 27, 2006. The 

cost associated with the engineering, design and construction of the Holly Beach Sand 

Fence Maintenance Project is as follows: 

 

Construction:     $  218,473.50 

Engineering & Design:   $    10,000.00 

Construction Admin./Oversight:  $    10,000.00 

As builts:     $      8,797.50 
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TOTAL  CONSTRUCTION COST: $   247,271.00 

 (Note: FEMA reimbursed $222,843) 

 
September 2011 ï Sand Fence Replacement ï A maintenance event was performed to 

replace 46,000 linear feet of sand fence destroyed by storm surge from Hurricane Ike.  

The primary contractor was Petron L.L.C.  Subcontractors were Lohmann Fencing and 

Landscape Management Services.  Work began on September 9, 2011 and the contract 

was completed on December 22, 2011.  There were 45,434 feet of sand fence constructed 

and approximately 30,000 bitter panicum plants planted.  The cost associated with the 

engineering, design and construction of the Holly Beach Sand Management Sand Fence 

Project (Post Hurricane Ike ï 2010) is as follows: 

 

Construction:     $290,989.60 

Engineering and Design:     $10,000.00 

Construction Admin./Oversight:    $16,312.00 

As builts:       $11,309.00 

 

TOTAL CONSTRUCTION COST:  $328,610.60 

 
 

III.  Operation Activity  

 

a. Operation Plan 

 

There are no water control structures associated with this project, therefore no Structural 

Operation Plan is required. 

 

b.  Actual Operations 

 

There are no water control structures associated with this project, therefore no required structural 

operations. 

 

 

IV.  Monitoring Activity  

 

a. Monitoring  Goals 

 

The objective of the Holly Beach Sand Management Project is to protect approximately 8,600 

acres (3,481 ha) of existing low energy, intermediate and brackish wetlands north of the 

chenier/beach ridge between Holly Beach and Constance Beach and to protect approximately 300 

acres (121 ha) of beach dune and coastal chenier habitat along the shoreline from erosion and 

degradation caused by high energy wave action from the Gulf of Mexico. 

 

The following goals will contribute to the evaluation of the above objectives: 

 

1. Evaluate the beach response to sand nourishment and modification of 18 existing 

breakwaters after 2 years to facilitate re-evaluation of the existing breakwater 
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design and the ability of the constructed beach profile to reduce predicted over-

wash events (Note: Downdrift of the 18 existing breakwaters to be modified, it 

will not be possible to determine if changes in beach response are the result of the 

beach nourishment or the breakwater modifications, or both.).   

 

2. Determine shoreline position to assess project-effectiveness at maintaining the 

 shoreline (high water/rack line along beach ridge) seaward of its pre-nourishment 

 position for the first 5 years (for breakwaters 10 thru 72). 

 

3. Determine shoreline position to assess project-effectiveness at maintaining 

 shoreline (high water/rack line along beach ridge) seaward of its pre-nourishment 

 position for an additional 5 years should the beach need re-nourishment. 

 

4. Evaluate water salinity in the project area north of the beach/ridge, Area A, for 

 effects of over-wash occurrences. 

 

5. Evaluate maintenance of existing intermediate and brackish marsh vegetation in 

 Area A, the project area north of chenier/beach ridge. 

 

6. Evaluate condition of the Panicum amarum plantings along the project area 

 shoreline. 

 

 

b. Monitorin g Elements 

 

Aerial Photography:  

To measure marsh and open water areas (in Areas A and B), near-vertical color-infrared aerial 

photography (1:12,000) was acquired pre-construction in December 2001, December 2002 (since 

project completion was delayed), October 2005 and December 2009.  The original photography 

was checked for flight accuracy, color correctness, and clarity and was subsequently archived.  

Aerial photography was scanned, mosaicked, and georectified by USGS personnel according to 

standard procedures (Steyer et al.1995, revised 2000).  Additional photography may be obtained 

in response to storm events.   

 

Aerial photography and satellite imagery will be collected for the entire coast through CRMS-

Wetlands.  The satellite imagery will be subset and used to qualitatively evaluate changes in land 

and water areas within the CS-31 project area at a coarse (30m) resolution.  Photography and 

satellite imagery for the Calcasieu/Sabine basin was collected and analyzed in 2005, 2008, and 

2012, analyzed in 2005 and 2008, and will be collected in 2015 and 2018. 

 

Percent land trends were calculated using Landsat Thematic Mapper (TM) data for 1985 -2010. 

Linear regressions were calculated for the period of record.  The variability in percent land data 

points around the slope illustrates the influence of various sources of environmental variance or 

classification error.  Positive slopes indicate increasing percent land or historical land gain and 

negative slopes indicate decreasing percent land or historical land loss (Couvillion et al., 2011). 

 

Bathymetry/Topography: 
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To document both horizontal and vertical change along the project area shoreline, transect lines 

used to measure elevation were established parallel and perpendicular to the breakwaters, and 

tied in to a known elevation datum by professional surveyors.  These transect lines were surveyed 

incrementally pre-construction in 2002-2003, and immediately post-construction in March 2003 

and were surveyed in August 2005, post-hurricane Rita in January 2006 and post-hurricane Ike in 

January 2009.   

 

Vegetation Plantings: 

The general condition of the Panicum amarum (Bitter Panicum) plantings in Area B was 

documented using a generally accepted methodology similar to Mendelssohn and Hester (1988), 

Coastal Vegetation Project, Timbalier Island.  Plots were chosen by randomly selecting numbers 

based on the coordinates within the project area to represent a 10 percent sample of the plantings.  

The GPS coordinates were used to mark one corner of a plot of 16 plants to determine % survival 

by counting live plants within each plot, dividing by the total number of plants, and multiplying 

by 100.  Ocular estimates of percent canopy cover were recorded for each plot.  The percent 

cover for each plot was broken down into the percent cover provided by the P. amarum 

plantings, by other wetland species and by upland species.  These criteria were documented in the 

fall of 2003 and in the spring and fall of 2004.  The possibility of herbivore damage is recognized 

and was recorded if observed. 

 

Shoreline Change:  

To document shoreline movement between Holly Beach and Constance Beach, differential global 

positioning system (DGPS) surveys of unobstructed sections of the shoreline were conducted 

using the high water/rack line as the vegetative edge.  DGPS shoreline positions were mapped 

and used to measure shoreline erosion/growth rates.  Shoreline change rates were used to 

calculate the average ft/yr gained/lost along the project area shoreline.  Surveys were conducted 

immediately post-construction in 2003, the fall and spring of 2003, 2004, 2005, the fall of 2006, 

and the fall and spring of 2007, 2009, and 2011.  No monitoring was scheduled for 2006, but a 

survey was conducted to evaluate the effects of Hurricane Rita 

 

Water Salinity:  

To assist in determining the frequency that high salinity water enters the interior marsh in Area A 

from wave over-wash, three continuous recorders were installed to collect hourly salinity data, 

one at the southern end of Cowboy Ditch, one adjacent to the low section of La. Hwy 82 with 

concrete block revetment between Peveto Beach and Holly Beach, and one in a marsh pond on 

the east side of the project area (figure 1). Hourly salinity data were collected at these three 

stations preconstruction, from September 2002 to February 2003, and 3 years post-construction 

from March 2003 to March 2006.  Data collected from these stations were compared to hourly 

salinity data collected from the Sabine Refuge Structure Replacement (CS-23) project and the 

USGS realtime data recorder in Calcasieu Lake near Cameron, Louisiana to aid in determining 

the origin of high salinity water entering the project area.  The CS-23-01R data have been 

collected by personnel from Sabine National Wildlife Refuge and provided to CPRA since 

March 2004.   

 

Salinity is currently monitored hourly utilizing one CRMS-Wetlands station (680) within the 

project area and a selected reference site (2219).  Continuous data were used to characterize 

average annual salinities throughout the project and reference areas.   
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Emergent Vegetation:  

To document the condition of the emergent vegetation in the project area over the life of the 

project, vegetation was monitored at 30 sampling stations established along 3 transect lines 

within Area A.  Using the Braun-Blanquet methodology outlined in Steyer et al. (1995), percent 

cover, species composition, and dominant plant height were documented in replicate 2 m by 2 m 

sampling plots established at each station.  A pole installed in one corner of each plot allows for 

locating and reevaluating established plots over time.  Descriptive observations of SAV was 

noted during monitoring of emergent vegetation.  Vegetation was monitored once pre-

construction in 2002 and postconstruction in the fall of 2003, 2004, 2005 and 2009.  Subsets of 

the vegetation transects were also collected in the fall of 2006, 2007, 2008 to document the 

effects of Hurricane Rita. 

 

Vegetation composition and cover were also estimated from 10 permanent 2m x 2m plots that are 

randomly distributed along a transect in the emergent marsh within each of the 1 km
2
 CRMS-

Wetlands sites.  Data were collected in the late summer to early fall of 2006 - 2012 using the 

Braun Blanquet method. 

 

Individual speciesô cover data were summarized according to the Floristic Quality Index (FQI) 

method (Cretini and Steyer 2011).  The FQI assigns a low score to invasive species indicative of 

disturbance and a high score to native species indicative of stability.  CRMS sites inside (608) 

and outside (2219) the project area were used for this report.
  

 

Porewater Salinity: 

At each project-specific emergent vegetation station, we attempted to obtain soil porewater 

salinity data, utilizing the sipper method, down to 10 cm below the soil surface.  Data were 

collected pre-construction in 2002 and postconstruction in the fall of 2003, 2004, 2005 and 2009.  

Subsets of the data were also collected in the fall of 2006, 2007, 2008 to document the effects of 

Hurricanes Rita and Ike. 

  

At each servicing of the CRMS-Wetlands station recorders, a measurement of the interstitial 

water salinity is collected adjacent to the boardwalk.  Interstitial water salinity is also determined 

at 5 of the vegetation plots, when vegetation is surveyed.   

 

CRMS Supplemental 

In addition to the project specific monitoring elements listed above, a variety of other data are 

collected at CRMS-Wetlands stations which can be used as supporting or contextual information.  

Data types collected at CRMS sites include hydrologic from continuous recorder (mentioned 

above), vegetative, physical soil characteristics, discrete porewater, surface elevation, and 

land:water analysis of 1 km
2
 area encompassing the station (Folse et al., 2012).  For this report, 

data from CRMS 680 within the project area was compared to data from CRMS 2219 outside the 

project area in a traditional project versus reference manner.  Data collected from the CRMS 

network are used to develop integrated data indices at different spatial scales (local, basin, 

coastal) from which we can assess project performance.    
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Soil cores were collected one time (within a year of site establishment) to describe soil properties 

(bulk density and percent organic matter).  Three, 4ò (10.16-cm) diameter cores were collected to 

a depth of 24 cm and divided into 6, 4-cm sections at the site.  The soil was processed by the 

Department of Agronomy and Environmental Management at Louisiana State University. 

 

Average annual salinity and percent time flooded are used to develop a Hydrologic Index (HI) 

score (Snedden and Swenson 2012) based on the suitability of the site in maximizing vegetation 

productivity according to its specific marsh class (swamp, fresh, intermediate, brackish, and 

saline).  The HI score (between 0 and 100) corresponds to the percent of maximum vegetation 

productivity expected to occur if the separate effects of salinity and inundation interact in a 

multiplicative fashion on vegetation productivity. 

 

Soil surface elevation change utilizing a combination of sediment elevation tables (RSET) and 

vertical accretion from feldspar horizon markers are being measured twice per year at each site.  

This data will be used to describe general components of elevation change and establish 

accretion/subsidence rates.  The RSET was surveyed to a known elevation datum (ft, NAVD88) 

so it can be directly compared to other elevation variables such as water level.   The submergence 

vulnerability index (SVI) determines a sites vulnerability to future sea level rise by comparing 

cumulative elevation change at the site to the siteôs calculated relative sea level rise (RSLR).  A 

site is considered vulnerable if the elevation change rate is too low to offset the RSLR. 

 

IV.  Monitoring Activity  (continued) 

 

c. Preliminary Monitoring Results and Discussion 

 

Aerial Photography: 

Land to water analysis was completed for the pre-construction photography acquired in 

November 2001 and December 2002 and post-construction acquired in October 2005 and 

December 2009 (figures 2 - 6).  Results are presented in Table 1.  The difference between the 

2001 and 2002 analyses was due to the partial construction of the beach at the time of the 2002 

photography.  The 2005 analysis followed Hurricane Rita and showed approximately 40 acres of 

land lost, mostly along the shoreline.  The 2009 analysis, which would have covered the period 

of Hurricane Ike, showed another 48 acres lost since the 2005 analysis. 

 

The general land change trend within the project area prior to construction was slightly positive 

(0.19% per year) from 1985 ï 2002 (figure 7).  Incorporating the 2002 to 2010 data, which 

includes the post-construction satellite imagery, causes the general trend to increase slightly 

(0.26% per year), even though the project area saw land loss following the hurricanes. 
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Table 1.   Land:Water acreages from 2001, 2002 (pre-construction), 2005 and 2009 (post-  

   construction) in the project area. 
 

 

 

Year 

 

 

Acres 

Project 

 

Hectares 

 

 

% 

2001 

2001 

Land 

Water 

8812 

1989 

3566 

805 

82 

18 

2002 

2002 

Land 

Water 

8938 

1863 

3617 

754 

83 

17 

2005 

2005 

Land 

Water 

8897 

1894 

3601 

767 

82 

18 

2009              Land 

2009              Water 

    8849                 3581                   82 

    1946                  788                    18 
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