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Jumbile Cove Marsh Restoration Project

Project Summary Report

Galveston Island is a barrier island approximately 32 miles long, several miles wide, and situated along a northeast southwest axis.  The Gulf of Mexico lies on the southeast side of the island with West Bay separating the island from the mainland.  Jumbile (Jumbilee) Cove is one of several small embayments on the bay side of Galveston Island in Texas.  The bayside shore of the island is dominated by Spartina alterniflora marshes.  Salt marshes and adjacent shallow water habitat along the fringe of the shore provide high quality nursery, foraging, and cover habitats for wildlife and are heavily used by finfish, invertebrates, shore birds, and wading birds. Spartina alterniflora is also an important plant for controlling erosion, improving water quality, and is an important detrital source for the estuarine food chain. 

These salt marshes and tidal flats provide a variety of functions and values in many different areas. For example, they offer excellent habitat for a range of marine animals. When tidal inundation occurs during spring and fall high tides, diverse species of fish, shrimp, and crab utilize these marshes and flats.  Wading birds such as great blue herons, great egrets, tricolored herons, and snowy egrets feed in the marshes and flats. When the location is not inundated, shorebirds such as plovers, curlews, sandpipers, dowitchers, willets, sanderlings, and rails employ these grounds for feeding.  These marshes provide an organic detrital base for the food chain.  Fiddler crabs as well as blue crabs live here throughout the year. Recreationally and commercially important species such as shrimp, speckled trout, and red drum depend on these marshes as nursery areas.  Additionally, salt flat marshes serve to lessen floodpeaks by allowing the floodwater to spread out over the land.  Impacts from storm tides and waves are absorbed before they reach upland areas.  The salt marshes and tidal flats also reduce erosion of uplands as well by protecting intertidal lands from storm surges and ship wakes.  Furthermore, these marshes/flats intercept rainwater runoff and remove the pollutants and sediments, thereby improving water quality.

Wetland loss in the Jumbile Cove project area (Figure 1) and adjacent marshes has been significant.  Bay users and biologists began to notice during the late 1980’s that the marshes of West Galveston Bay shoreline, including Jumbile Cove, were shrinking (Roger Zimmerman and Tom Minello, personal communication).  Two reasons for marsh loss are land subsidence (Morton and Paine, 1990) and erosion from severe winter storms.  A review of aerial photographs from 1930 to 1995 show the disappearance and shrinkage of shoreline reef berms, vegetated land spits, and other emergent shoreline features and the loss of formerly protected intertidal marshes behind them.  Small isolated lagoons between land spits, small bayous, and small ponds, many of which were formerly vegetated with seagrasses, have become open embayments devoid of vegetation and seasonally turbid.
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Figure 1.  Project Site, Jumbile Cove, West Galveston Bay, Texas

In a visit during the spring of 1995 and in subsequent visits to the West Galveston Bay shoreline, including Jumbile Cove, Texas Parks and Wildlife Department (TPWD) and US Fish and Wildlife Service (USFWS) staff confirmed reports that losses were severe and accelerating.  Analysis of aerial images from 1930 and 1995 show that within the 184 acres of Jumbile Cove, 40 acres of marsh, 38 acres of tidal flats, and 25 acres of prairie have been lost since 1930 threatening the entire wetland system of Jumbile Cove.

In 1930, 184 acres of Jumbile Cove (Figure 2) comprised of:

· 75 acres of intertidal marshes;

· 56 acres of tidal flats;

· 29 acres of lagoon/open water; and

· more than 24 acres of prairie (high marsh to uplands).

Prior to the restoration project, this area (Figure 3) had been reduced and converted to:

· 35 acres of intertidal marshes;

· 18 acres of tidal flats;

· 116 acres of lagoon/open water; and

· 15 acres of prairie (high marsh).
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At these current rates of erosion and if not protected most of the remaining marsh would have been depleted in five years. Soft sediments (Figure 4), which once supported emergent vegetation at the cove, have disappeared from the erosion-scoured areas of the system, reducing the ability of the marsh to recover from impacts.   For this reason in 1998, funding was secured from several partners including National Coastal Wetlands Grant Program (USFWS), Shell Marine Habitat Program of the National Fish and Wildlife Foundation (NFWF), Galveston Bay Estuary Program (GBEP), Environmental Institute of Houston (EIH) of the University of Houston at Clear Lake, and Reliant Energy initiated the restoration of Jumbile Cove. 
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The original project proposal anticipated using terraces, which was the same technique used at Sabine National Wildlife Refuge (SNWR) and Galveston Island State Park (GISP).  The project was to be constructed by mechanically dredging existing bottom sediments to form levees or berms to intertidal elevations. Using this approach, the berms are usually constructed in a square pattern with open ends called terrace fields.  The levee dimensions were to be an 8-foot top width, 11-foot bottom width, and 168 feet long.  One hundred and forty five levees were going to be constructed over a 52-acre area.  The footprint of the 145 levees would have been 6.15 acres; this was a 12:88, marsh to open water ratio.  The GISP Restoration Project, another terracing project less than ½ mile to the east of Jumbile Cove, had already been designed and was about to begin construction.  Originally, our hope was to quickly hire an engineering firm to design the project at Jumbile Cove (mimic the design at the GISP) and “piggy back” on the construction of the GISP project (Figure 5).      
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In March of 1999, the Jumbile Cove Restoration Partners interviewed three coastal engineering firms and selected Professional Engineering and Environmental Consultants (PEEC) out of Marrero, Louisiana.  A contract was finalized with PEEC in September 1999 but during the interim, PEEC met with the project partners to discuss the project and visit the GISP project, which was already under construction. 

Project partners were beginning to have some concerns about terracing as a restoration method at Jumbile Cove because of the sediment type at the project location.  Based on site visits and due to the close proximity of GISP and Jumbile Cove, assumptions were made that the sediment at Jumbile Cove would be very similar to the sediment at GISP, silty sand with some clay, organic material and shell fragments.  It was noted that certain terraces at the GISP, shortly after construction, were suffering from erosion.  Even the short distance within the terrace fields provided enough fetch that small waves were eroding some of the berms. The outer berms exposed to a longer fetch were eroding at a faster rate. The partners discussed these concerns with PEEC.  After seeing the sediment type and erosion effects, PEEC also had concerns that the sediment type was not the best-suited material to build terraces.  Additionally, PEEC had concerns that there was not a breakwater feature in the conceptual project description of Jumbile Cove.  The partners shared this concern and secured additional funding from the GBEP, in order to include a breakwater as part of the project.

Project partners discussed alternatives to terracing and liked the idea of using a hydraulic dredge to create mounds to intertidal elevations with dredged material as a restoration method.  Our engineer thought the sediment would be suitable for this technique but recommended a geotechnical exploration to ensure suitability.  In December 1999, Professional Services Industries, Inc. (PSI) completed a geotechnical exploration that concluded the sediment in a saturated condition would fall back to a slope of approximately 6:1 (6 inches horizontal to one inch vertical).  

The project site was also surveyed to map the boring locations, ½, 1, 1½, and 2-foot contour lines and a Licensed State Land Survey (LSLS) was conducted.  A LSLS is required by the Texas General Land Office, as part of their Coastal Lease process, to delineate the boundary line where state land and private land interface.   Since the project was on state land, we were required to apply for a Coastal Lease and conduct the LSLS.

During the period from September 1999 through April 2000, PEEC engineered and designed the project with input from the project team (Texas Parks and Wildlife Department, U.S. Fish and Wildlife Service, National Marine Fisheries Service, Galveston Bay Estuary Program, and Natural Resources Conservation Service).  The final project design included hydraulically dredging material from a nearby borrow site to build 200 marsh mounds.  Each marsh mound was to have a 2,642 square-foot area footprint, have a 58-foot diameter base, rise 3 feet above the bay bottom and have 6:1 side slope.  The 2,500-foot breakwater was also to be hydraulically dredged with a 78-foot base width, rise 5 feet above the bay bottom with 6:1 side slopes. The levee (breakwater) was to be armored on the northwest side with clean riprap and 6 inches of limestone placed on its crown.  This levee was to serve as a breakwater and bird-nesting habitat.  The southeast side of the levee (breakwater) and the marsh mounds were to be planted with Spartina alterniflora.  In May of 2000 a 30-day bid advertisement began.  In June of 2000 the bids were opened, Jumbile Cove Restoration project received only one bid, which exceeded the budget amount for the project by three times the amount and was rejected.  

After inquiring, PEEC determined that the low bidder interest and the high bid were due to the breakwater design.  Construction companies that had previously showed an interest in bidding the project had concerns about the difficulties of hydraulically dredging the levee and transporting the riprap and the limestone to the project.  Transporting the riprap and limestone to the project by land was very expensive and the shallow water depths at the site made transporting material by water difficult and expensive.

During June to November 2000 the project was redesigned, specifically the breakwater (wave barrier/bird island).  The breakwater was replaced with a 15-foot circumference geotextile tube (geotube).  Having a better handle on the cost of certain aspects of the project (due to the first bid) it was determined that we needed more money for additional geotube. Not knowing if more funding would be available, PEEC prepared the bid package with the base scope and 5 additive alternates giving us leeway to pick and choose additive alternate bids if additional money became available.

TPWD Infrastructure Division and PEEC developed the new plans and specifications and in December 2000, a 60-day bid advertisement began. A mandatory pre-bid conference was held in January of 2001 and the meeting had a significant turnout, approximately 35 people from 20 different companies.  The second bid opening was in February of 2001 and the apparent low bidder was DRC, Inc (DRC). In March of 2001 TPWD finalized the construction contract with DRC.

In March of 2001 additional funding became available from the Coastal Erosion, Protection, and Restoration Act administered by the Texas General Land Office (GLO) and was contributed toward the project after the construction contract was finalized with DRC.  The money funded installation of an additional 800 linear feet of 15-foot circumference geotube. In the original contract DRC (DRC sub-contracted the geotube installation and dredging to Five Star Dredging) was to:

· Install 2,000 linear feet of 15’ circumference geotube (Figure 6),

· Hydraulically dredge 4,000 cubic yards of material to build Bird Island restoration mounds (using dredge material from floatation channel) (Figure 6 and 7),

· Hydraulically dredge 20,000 cubic yards of material to build restoration mounds, minimum of 100 mounds (using dredge material from floatation channel) ( Figure 8),

· Construct and install 4 warning signs,

· Install (68) 30’treated timber piles (Figure 9), and

· Perform construction surveying (sub-contracted to Hall, Johnson & Bouse, Surveyors)
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Construction began May 11, 2001.  In the project plans and specification packet, PEEC required the construction of a test mound (Figure 10) as the first step in the process.   The purpose of the test mound was to illustrate how the material was going to stack, spread and withstand waves.  The test mound was left unprotected and exposed to a west wind for about 30 days.  This gave us time to evaluate the mound and make any adjustments that would be necessary to ensure a successful project.  The next portion of the project was the installation of the geotube.  The surveyors had already staked the flotation channel and began staking the centerline of the geotube when it was determined that the water depth was too deep for the circumference of the geotube we were using.  The surveyor was asked to re-survey the centerline of the geotube in shallower water.  The purpose of the (68) 30’treated timber piles was to help stabilize a 1,000-foot section of geotube as it was placed on a slight gradient. 
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Two advantages came from moving the geotube into shallower water, the timber piles were no longer needed and the new location took slack out of the alignment which gave an additionally 200 foot of protection from the same 2,000 foot of geotube. By deleting the 68 timber pilings, 7,277 cubic yards of additional material was dredged for restoration mounds. 

Installing 2,800 feet of 15-foot circumference geotube took Five Star Dredging less than 30 days, including down time for repairs and weather.  The geotube came in 200-foot long sections (Figure 11 and Figure 12).  Each end of a geotube section was required to abut with the next section creating a solid barrier.  During installation, the contractor was not able to abut them tightly due to the shape of the ends.  Their solution was to put “pillows” in the gaps, basically small geotubes filled with sand.  Since there was no fear of erosion between the geotube ends (the scour apron overlapped the tubes by 10 feet) we asked the contractor not to install the pillows to increase water circulation at the project site. 
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After completion of the geotube installation (Figure 13) Five Star was to begin pumping the restoration mounds but was delayed because Tropical Storm Allison hit the Galveston area.  As the tide rose during the storm the test mound was put to the test.  The tide rose substantially, placing the test mound safely under 3½ feet of water.  When the water receded, the mound was remained intertidal and intact but had moved approximately 15 feet to the west.  The mounds ability to remain intact was of course was good news.  After evaluating the test mound it was determined the mounds should be pumped to a 2.2-foot elevation NAVD (North America vertical datum).  Two days later, Five Star began creating the restoration mounds.  The first two mounds, pumped during a very high tide were the size/diameter (~60 ft) originally planned.  The high tide made it possible for the mounds to reach the 2..2-foot elevation with a relatively small footprint.  When installing the mounds at mean to low tides, more material had to be pumped to attain the target elevation of 2.2 ft.  This resulted in a larger footprint as the mounds spread out before acquiring the required height (Figure 14 and 15).  
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The footprint of the mounds pumped during low tides began to concern J.C. Carter, the owner of Five Star dredging, for two reasons.  J.C. was worried that the mounds were bigger than the target 60-foot base diameter and that the mounds would “melt” or merge together at the base.  In the bid package specifications, there were strict instructions for this not to occur and that a minimum of a 15-foot distance remain between the base of each mound.  The 60-foot base diameter was based on our sediment analysis and the anticipated slope.  The project team was not as concerned with larger mound footprints as much as not wanting to have a 5-foot tall mountain in the bay.  The purpose of the 15-foot distance rule between the mounds was an attempt to avoid the problem of a dredge contractor not wanting to move his dredge end frequently enough and just pumping continuously into one area.   The overall goal for the mound construction was to achieve a 50% marsh, 50% open water mosaic.   The contractor understood the objectives of the project and with the project manager and engineer; changes were made to the design as the project was constructed.  The mound locations were not fixed prior to construction but were determined as the project progressed.  The mounds were aligned in a checkerboard fashion to encourage development of tidal creeks and water exchange between the mounds.  The mounds pumped during low tides had wide gradual intertidal ranges.  While this spreading did reduce the overall number of mounds at the project site, it did increase the amount of intertidal area suitable for planting Spartina alterniflora.  

One problem that has been associated with using dredge material for marsh restoration is the resulting homogeneity of the marsh and lack of microhabitats.  This is especially true when using “maintenance dredged material” rather than “new work material” due to the containment needed and the long-term consolidation that must be taken into account.  However, the method used for Jumbile Cove, (dredging of silty sands into mounds within an area protected from wave action) does not create that same homogeneous topography.  Each mound takes on its own shape with numerous divots, holes, bumps, spits, beaches, and creeks caused by the discharge from the dredge (Figure 16).  
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The last habitat feature as part of this project is the bird island restoration mounds.  Four thousand cubic yards were allotted for this portion of the project.  Two bird islands were built, pumped to a 3.5-foot elevation NAVD.  They were pumped along the backside of the geotube that was used as a partial containment levee to help achieve the 3.5-foot elevation. The geotube prevented the mound from spreading in a circular pattern thus allowing the mound to achieve a higher elevation with a smaller footprint.  The intertidal zones of the bird islands were also planted with Spartina alterniflora (Figure 17).
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Originally, Reliant Energy provided an in-kind donation of Spartina alterniflora as stems. Though due to concerns over the time needed for stems to take root and spread, the donation was modified to include 1-gallon potted plants.  Harvesting, delivering, staging, and planting the potted plant was not contracted as the project partners agreed to perform the planting effort themselves.  In June 2001, a group (as many that could be recruited for the day) began to move the plants from the Reliant Energy Cedar Bayou Plant Nursery to Jumbile Cove.  Working every other Friday, 5,000 1-gallon pots were delivered to the project site.  One Friday was dedicated to staging the pots on each mound for the planting day, scheduled for August 24, 2001.  It required 5 to 7 people, 7 full days to move all the plants to the project site and stage them. The planting day saw 34 volunteers recruited from six different agencies (National Marine Fisheries Service, U. S. Fish and Wildlife Service, Texas General Land Office, Texas Department of Transportation, Galveston Bay Estuary Program, and Texas Parks and Wildlife), industry (Reliant Energy), a non-profit group (Clear Creek Foundation), and two citizens.
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The last construction action on the project was to spend the rest of the money that had been held back as emergency money.  These funds added 5,000 cubic yards to mound creation.  August 31, 2001 construction was finished.  The final inspection with the engineer and contractors was September 12, 2001 and the project was complete (Figure 18 and 19).

In October 2001, as part of the engineering and design phase of another restoration project, Delehide Cove Restoration Project, Shiner Moseley and Associates Inc. visited Jumbile Cove and measured side-slopes of several marsh mounds. Most measurements ranged between 1:18 and 1:32. There were a few locations where slopes were found to be as steep as 1:11 and flat as 1:40. It appeared that approximately 1:30 slopes were most prevalent.  The Jumbile Cove project has sparked interest in using this technique for other sites and projects.

This project has been a success due to the financial and technical support from the project partners as well as staff support from state and federal resource agencies, PEEC, DRC, and Five Star Dredging.  Technical support for this project was received from National Marine Fisheries Service, and Natural Resource Conservation Service.

For information regarding this project please contact:

Cherie O’Brien

Texas Parks and Wildlife Department

Resource Protection, Upper Coast Conservation Program

1502 Pine Drive (FM 517)

Dickinson, Texas   77539
(281) 534-0132

cherie.obrien@tpwd.state.tx.us
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Figure 2.  1930 Aerial Photograph of Jumbile Cove
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Figure 4.  Erosion-scoured marshes of West Bay
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Figure 5.  Galveston Island State Park Restoration Project.  Photo date December 2000.





Figure 7. Typical Section- Geotextile Tube and Floatation Channel





Figure 10.  The test mound was constructed prior to installation of the geotextile tube.





Figure 11.  Rolling out 200-foot long sections of geotube.





Figure 19.  Constructed habitat types at Jumbile Cove Restoration Project. 





Figure 14.  Marsh mounds at mean tide.  Mound in the foreground was dredged during high tide, mound in the background was dredged during low tide.





Figure 16.  Irregularities caused by the discharge from the dredge pipe.











Figure 15.  Marsh mounds at low tide (same mounds pictured in Figure 14).  Planted with Spartina alterniflora.





Figure 6.  Typical Section- Geotextile Tube (15’ circumference) and Bird Island Restoration Mound





January 2002





Figure 17.   Bird Island planted with Spartina alterniflora.





Figure 18.  Jumbile Cove Restoration Project.  Aerial photograph of completed project.





Figure 3.  1999 Aerial Photograph of Jumbile Cove
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Terrace fields
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Figure 8.  Typical Section- Restoration Mound 





Figure 9.  Geotextile Tube With Supporting Timber Piles





Figure 12.  Checking the alignment of geotube by filling it with water.





Figure 13.  A total of 2,800 linear feet of 15-foot circumference geotube was installed. 
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