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Geotube project lengths as of March 2003.
Geotube project Location Completion date Meters Feet Miles

Bolivar Pen.,
east of
Rollover Pass

Phase 1 (Rollover Pass
to Legers Street):
September 2000;
Phase 3 (Legers Street
to Dirty Pelican Pier):
July 2001

3,935 12,910 2.44

Bolivar Pen.,
west of
Rollover Pass

Phase 1 (Rollover Pass
to Martha’s Vineyard
Road): September 2000;
Phase 2 (Martha’s
Vineyard to Campbell):
June 2001

4,341 14,242 2.70

West Beach
June 2000 459 1,506 0.29

Galveston Isl.,
West Beach

December 1999 120 394 0.07

Galveston Isl.,
West Beach

January 2001 147 482 0.09

Galveston Isl.,
West Beach

October 1999 2,515 8,251 1.56

Follets Isl.,
San Luis Pass

March 2000 298 978 0.19

Follets Isl.,
San Luis Pass

March 2000 5
plus 122

destroyed

16
plus 400

destroyed

0.003

Follets Isl.,
San Luis Pass

March 2000 94 all
destroyed

308 all
destroyed

0

11,820
plus 216

destroyed

38,780
plus 709

destroyed

7.34
plus 0.13
destroyed

Galveston Isl.,Dellanera

~ 30 ft

~ 7 ft

Scour tube
and apron

GEOTUBE SCHEMATIC

Gulf of Mexico

Study
area

ABSTRACT

In September 1998, Tropical Storm Frances caused severe beach and dune erosion along the Gulf of Mexico
shoreline of the southeast Texas coast. This erosion placed many beach houses in danger of being undermined
or damaged during subsequent storms and gradual shoreline retreat. To help prevent such damage, shore-
parallel geotextile tubes (geotubes) were installed. The geotubes are sediment-filled sleeves of geotextile
fabric having an oval cross section of approximately 12 ft. They rest on a fabric scour apron that has
sediment-filled anchor tubes along each edge. Geotubes are placed in a trench parallel to shore along the
back beach or foredunes, and project designs call for sand and natural beach vegetation to cover them.
Currently nine separate geotube projects cover a total of 7.3 mi of the Gulf shoreline.

The geotubes are intended to serve as temporary storm-surge protection and erosion-control structures.
Their effectiveness in protecting against storm surge had not been tested by March 2003. However, in places
where geotubes were in the swash zone because of ongoing erosion, they were destroyed or damaged.
To prevent failure it is critical to (1) keep the geotubes covered with sand, (2) maintain a beach in front of
them through beach nourishment, and (3) repair holes in the fabric as soon as possible.

The geotubes are significant engineering structures that have changed and are changing the geomorphology
and sedimentary environments of the beach/dune system. In most places, they rise abruptly from the
backshore and appear more like earthen dikes than wind-formed dunes. The geotubes lack the complex
topography of natural dunes and have not allowed the formation of the coppice-mound environment as
is present on adjacent beaches. This is because the geotube beaches are not wide enough to supply wind-
blown sand to the back beach or to keep the back beach out of the swash zone during moderate wave and
water level conditions. Continued maintenance and beach-nourishment projects will be required to mitigate
adverse effects on public beaches.
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GEOTUBE LOCATIONS

Bench Pocket Park 2

Riviera

Pirates Bench

Treasure Island North

Treasure Island Middle

Treasure Island South

Total

Gilchrist West

Gilchrist East

Installation

Covered and vegetated

Exposed

Maintenance

Process Measurements
Hourly readings from the open-coast tide gauge on Galveston Island (Pleasure Pier) were processed to indicate
relative severity of storms.

Qualitative Geotube Condition Assessment:
A differential GPS was used to locate photographs and points along the geotubes where conditions changed.
A line along the seaward edge of the geotubes, as mapped using the lidar survey (see below), was coded in
the GIS according to the condition of the tube. The geotubes were described with the following characteristics:

OBJECTIVE
Evaluate the effectiveness of geotubes for mitigating erosion and storm flooding hazards
and assess the effects of geotubes on beach and dune environments.

Beach Profiles:
Repeat beach profile surveys at 16 locations, some within geotube projects and some adjacent to projects.

FIELD MONITORING

Amount of exposure of apron, front, or top of geotube (apron, front, and top classified separately)
No exposure:  completely covered with sediment
Minor exposure:  small areas of fabric are visible in a few places
Partial exposure:  fully exposed in intermittent sections
Full exposure:  fully and continuously exposed (see above photo)

Geotube or ultraviolet radiation shroud damage
None: geotube is neither damaged nor undermined
Yes:    some damage

Vegetation cover
 Visually estimated percent of vegetation cover including top and front (seaward) but not landward side

Destroyed: geotube deflated

Surveys were conducted by The University of Texas at Austin using our Optech 1225 ALTM lidar instrument.
One-meter digital elevation models were created, and the vertical datum was adjusted to be relative
to local mean sea level.

The seaward edge of the geotubes and foredunes of adjacent beaches were mapped and the +1.97 ft (+0.6 m)
contour line was mapped to represent the shoreline corresponding to the typical level of the boundary between
wet and dry sand (see image below). Beach width was measured every 16.4 ft (5 m) along shore (see map below).

Airborne Topographic Lidar Survey:
Surveys conducted on July 17, 2001, 6 weeks after Tropical Storm Allison, and on September 18, 2002,
one week after Tropical Storm Fay.

Lidar topographic image of the southwest end of the Pirates Beach geotube project and the northeast end of Galveston Island State Park. Double-ended arrows demonstrate beach
width measurement between the 0.6-m level and the landward boundary. These measurements were taken every 16.4 ft (5 m) along shore.
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