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MEMORANDUM

DATE: 13 February 2007

TO: Mr. Robin Riley
Mayor, City of Seabrook, Texas

FROM: Christopher C. Mathewson
Engineering Geologist

SUBJECT: Cause of Sedimentation in Pine Gully Park, City of Seabrook

 Excess amounts of fine, quartz sand were observed invading the Pine Gully
saltwater wetlands in late-2004 — early-2005.  By mid-2005 significant amounts of sand
had filled portions of Pine Gully and initiated the alteration of the saltwater wetland
ecosystem into a freshwater wetland ecosystem.  A geological investigation of the
mechanism causing the sedimentation in Pine Gully determined that the sedimentation
was driven by ship generated waves (bores) from large vessels traversing the Houston
Ship Channel in Galveston Bay.  This investigation also determined that a sustained
source of sand must exist in the offshore area near the mouth of Pine Gully.
 Sedimentological studies have determined that recently deposited sand has been
transported at least as far south as First Street Beach in the City of Seabrook.  Because
the majority of the shoreline between the Bayport Terminal and the Clear Lake Ship
Channel has been armored with rock or waste concrete rip-rap there is not a significant
source of sediment needed to impact the sites down coast from the Bayport Terminal.
The only available source for the sand observed between El Jardin Beach and First
Street Beach is from erosion of the Beaumont Formation at the Bayport Terminal
construction site.
 Core samples collected from Wright Beach Park, Pine Gully and the First Street
Beach all located south, downdrift, of the Bayport Terminal construction project, were
stained black and had a strong hydrogen-sulfide (sewer gas) smell caused by anaerobic
decay of organic materials trapped in the sand.  In addition, quick sand, that was
approximately 30-inches thick, was experienced at the inner edge of the sand plug in
Pine Gully.  The presence of the anaerobic decayed organic matter and the quick sand
indicates that the sand was deposited very rapidly; a coastal process not expected in a
subsiding and eroding coastal area.  The investigation determined that the rate of
sedimentation in Pine Gully was not a natural process, but a human initiated process.



 In contrast to the conditions observed south of the Bayport Terminal construction
site, the beach and boat launch ramp at Miramar Park, City of Shoreacres, located north
of the Bayport Terminal shows no evidence of sand accumulation.  Little Cedar Bayou,
City of La Porte, which is also located north of the Bayport Terminal and is geologically
similar to Pine Gully, shows no evidence of excessive sedimentation.  The Bayou,
however, also experiences ship generated waves (bores) similar to those at Pine Gully.
 The lack of, or presence of, normal precipitation events in the Pine Gully
drainage basin was found to be independent of the sedimentation problem.  Normal
precipitation events are able to erode and flush the main channel and allow some
isolated and trapped freshwater wetlands to drain; however, complete flushing of the
excess sand in the Pine Gully saltwater wetlands cannot occur until a significant
precipitation event, such as a tropical storm or hurricane, provides sufficient runoff and
storm surge to completely scour and flush the deposited sand from the gully.
 The excessive sedimentation in Pine Gully has caused serious ecological
damage in the saltwater estuarine ecosystem.  Sand levees constructed parallel to the
main channel of Pine Gully act as dams that prevent the saltwater from flooding the
wetlands.  These levees now trap fresh water from precipitation events in the former
saltwater wetlands leading to an ecological change to a freshwater ecosystem.  New
freshwater plants and organisms are replacing the former saltwater plants and
organisms.  Restoration and protection of the saltwater wetland ecosystem in Pine Gully
is critical because saltwater wetlands provide an important nursery ground for marine
life in the entire ecosystem of Galveston Bay.

Restoration and protection of the Pine Gully saltwater wetland will require a
complex engineering and ecological restoration effort.  Pine Gully must be protected
from the excess sand and ship wave induced sediment transport with an engineered
structure. A designed reconstructed saltwater wetland must then be placed behind the
engineered structure.  Because sediment transport along the western shore of
Galveston Bay south of the Bayport Terminal construction site will eventually decline
and the coast will return to an erosion-dominated system after port construction is
completed the Pine Gully protective structure, constructed to trap excess sand and
protect Pine Gully from sedimentation, will also provide protection against erosion after
the sand supply has migrated to the south.  Southward transport of sand will eventually
reach the Clear Lake Ship Channel and will probably require increased maintenance
dredging of the channel.
 Sedimentation and ecosystem destruction in Pine Gully is a direct result of the
Bayport Terminal contractors who have failed to maintain adequate erosion control
structures or sediment maintenance procedures and the Port Authority’s failure to
require and monitor the contractor’s erosion and sediment control procedures and
practices.  This failure to control erosion from the Bayport terminal construction site has
significantly altered the natural coastal and wetland processes active along the
shoreline south of the terminal area which has resulted in permanent and ongoing
damage to the saltwater wetland ecosystem in Pine Gully.  To restore and preserve the
unique saltwater wetland ecosystem in Pine Gully to pre-sedimentation conditions a
permanent engineered protective structure with reconstructed wetland topography will
be required.






