
3. MODERN FEDERAL PROJECTS IN GALVESTON BAY

The general locations of the principal federal channel projects in Galveston Bay
are indicated in Figures 3-1, for the open bay and peripheral tributaries, and
Figure 3-2, for the upper (confined) Houston Ship Channel, respectively. The
configurations of the main channels, at least, have been stable since World War
II, notably the Houston Ship Channel system, the Gulf Intracoastal Waterway,
Texas City Channel, and the channel up the Trinity River to Liberty.

Certainly the operations of the U.S. Army Corps of Engineers (USCE) in
construction and maintenance of navigation projects in Galveston Bay render it
the single most important agency in an assessment of dredge-and-fill activities.
Further, the Corps maintains records of its activities (which is not necessarily the
case with private operations). Therefore, one of the prime goals of this project was
to compile and analyze data from the records of the Corps on the federal activities
in the system.

3.1. Compilation of USCE dredging data

3.1.1 The data base

Most of the channel projects in the interior of the Bay have been dredged under
contract to the USCE, and since payment is based upon volume of material
excavated, the Corps has developed procedures for accurate determination of
dredged quantities. Each contract is preceded by a Before-Dredging (BD) survey,
and upon completion of the work, is followed by an After-Dredging (AD) survey.
(Lengthy contracts, or those interrupted by force majeure, may be supplemented
by intermediate surveys upon the completion of specific reaches within the
contract scope.) The arithmetic difference between the two surveys for each sub-
reach of the contract gives the volume of material removed. The methodology of
the survey itself has evolved over the years from soundings along fixed transects,
to automated data logging with radar positioning and sonar fathometry, but the
methodology of AD-BD differencing has remained the basic measure of dredged
volume.

The data on dredged volumes for contract subreaches were made available to this
project by the USCE Fort Point Area Office, which is principally responsible for
the dredging operations in Galveston Bay, and comprised the raw data for this
aspect of the project. The basic data are recorded as dredged volumes between
pairs of stations, excavated during the duration of the contract as defined by
starting and ending dates. The temporal resolution is therefore limited to the
contract dates. The spatial resolution depends upon the scale of the project, and
may be no better than several thousand feet for lengthy channels transecting the
bay, to a few hundred feet for short-run service channels. Moreover, the spatial
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Figure 3-1. Principal existing channels in Galveston Bay
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Houston Ship Channel
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Figure 3-2. Principal existing channels in San Jacinto/Buffalo Bayou system
above Morgans Point



resolution is generally coarser for the older contracts, i.e. pre-1970, than the more
recent.

The USCE specifies location of dredging operations by reference to a system of
position coordinates aligned with the longitudinal axes of the channels. Distance
along the channel is encoded in station identifiers, at intervals of hundreds or
thousands of feet, plus the distance up the channel from the last station.
Therefore, Station 45+10 is located 4500 + 10 ft along the channel from the point of
origin. Each identified sub-reach of a project has its own coordinate system,
which may increase or decrease with distance into the bay, and may differ in
origin from other sub-reaches of a project.

For example, the Inner Bar system is measured in thousands of feet seaward
from the intersection with the Bolivar Roads channel, while the Galveston
Channel system is measured in thousands of feet inland from an origin at the
Galveston yacht basin. The two channels intersect at 5+900 in the Inner Harbor
system and -(8+650) in the Galveston Channel system (which is written, by
convention, -8+650). Position on the Texas City Channel is measured positive
seaward from Snake Island, positive landward within the Turning Basin and
Industrial Channel, at thousand-foot stations on the main channel and hundred-
foot stations on the Industrial Channel. Either position system can be carried into
the other project (being signalled by negative stations). Moreover, when major
modifications to a channel are instituted, e.g. rectification, re-routing or bend-
easing, the position references will be changed, whereupon the same station
identifier may refer to different positions in the channel for different contract
periods.

While the Corps reference system is both necessary and serviceable for the precise
positioning required for prosecution of a dredging contract, a more streamlined
system was devised for the present project. Channel reference systems were
defined to emphasize continuity across the bay, and to encompass multiple USCE
channel projects. Coordinates are measured in feet (consistent with the practice
of the Corps) and generally are directed positive landward. Some of these are
indicated schematically in Figure 3-3.

The major channel systems examined in this study are:

Houston Ship Channel
GIWW
Texas City Channel
Galveston Channel
Trinity River Channel

The Houston Ship Channel is assigned an arbitrary origin at the present location
of the Sea Buoy in the Gulf of Mexico, and follows the Harbor channels (Inner
Bar, Outer Bar, Entrance, Bolivar Roads), the open-bay reaches to Morgans Point,
the confined reach up to the main Turning Basin, and Buffalo Bayou to a point at
Jenson Drive upstream from Turkey Bend. This "Houston Ship Channel" system
therefore encompasses eight separate Corps projects, from the Entrance Channel
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Figure 3-3 Position coordinates for principal channels
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to the Light Draft Channel (and more projects, if one separates the usual sub-
reaches). Similarly, the "GIWW" is defined from an origin at East Bay Bayou, on
the Corps High Island to Port Bolivar reach, and follows the GIWW through
Pelican Island and the Causeway, to the mouth of Bastrop Bayou on the west.
Galveston Channel is defined to originate at the point of intersection with the
Corps Inner Bar Channel, follows Galveston Channel past Pelican Island Bridge,
and continues along the "GIWW Alternate Route" west of Pelican Island to
terminate at the GIWW. These and the other channels examined in this project
are detailed in Table A-l of the Appendix, which presents, on a project-by-project
basis, the current Corps coordinates and the GBNEP position coordinate for all
key points along the channel system, as well as numerous geographical reference
points.

3.1.2 Data processing

Dredging contract data in the Corps records include dredged volume by sub-reach
(referenced to starting and ending stations) and the duration of the contract. The
data set for each contract was keyboarded, combined with other contracts from the
same project, and station references were converted to the GBNEP system. In the
older data, generally pre-1980, the sub reach breakdown was made based upon BD
profiles, as "estimated" dredge volumes. The actual dredged volume for a
contract differs from the estimated, and for this older data, only the total actual
volume for the entire contract is given. Therefore, the BD estimates had to be
scaled by the ratio of actual:estimated for the total to obtain subreach volumes.
(For data prior to about 1960, only the total volume dredged for the entire contract
is still available, so it was impossible to subdivide this by smaller reaches.)

For each sub-reach, the dredged volume reported was divided into maintenance
and new work. Maintenance in this context means the material removed to
return the channel to its target dimensions (the authorized dimensions plus any
over-dredging for "advance maintenance"). Maintenance material is basically
that which has accumulated by siltation. New work refers to any removal of
virgin material. New work most often results from changes in alignment or
dimensions of a channel, the new-work excavation being that necessary to bring
the channel from its previous configuration to its new. On rare occasions, virgin
material may be dredged to build up levees (requiring tight Beaumont clay).
Generally, when a channel configuration or dimension is altered, the next
contract will require both maintenance and new work, though only raw volumes
will be reported by the dredger. It is necessary to use the difference between prior
and current target dimensions to estimate the component of the volume
attributable to new work.

Most dredging operations have a duration measured in months. The data record
was assigned a year, based upon the calendar year in which the activity was most
concentrated. For those rare instances when a dredging contract period exactly
spanned the same number of months in two consecutive years, e.g. November
1959 to February 1960, the year of contract completion was assigned to the record.
Therefore, the basic time resolution of the data employed here is to a year, which
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is considered to be consistent with the purpose of this study of analyzing long-term
effects of dredging.

Once the raw data on dredge volumes were organized by project and year,
separated into maintenance and new work, and converted to the GBNEP position
reference system, it was subjected to further spatial processing. First, the data
were interpolated and accumulated to a uniform 1000-ft segment interval. This is
much finer than the resolution with which dredged volumes are generally
reported, so little loss of accuracy was associated with the interpolation. Then the
uniform 1000-ft data was further processed by cumulating into standard 5000-ft
intervals. This is the basic data base used to depict temporal-spatial variation of
dredging in the system. The original data is reported in cubic yards, and this
measure was retained throughout the present analysis. (This data set is available
in digital format, see Appendix B.) Table 3-1 displays an example of raw contract
data, and the same data after being subjected to the above series of processing.

3.2. Federal Dredging Activity in Galveston Bay

The general location of the principal channels were shown above in Figures 3-1
and Figure 3-2. Specific names, coordinates and current dimensions of these
projects, as well as smaller service channels, are given in Table A-l, Appendix A,
and are discussed in this section. Although included in the coordinate definitions
and in the data compilation, data on excavation from the Outer Bar and Entrance
Channels are excluded from these analyses, because the siltation in these
channels is complicated by interception of the littoral drift along the Gulf of
Mexico shoreface, and the material removed by dredging is transported by hopper
out of the system to be disposed offshore. Therefore, these channels are neither
indicative of sediment processes within Galveston Bay nor do they affect the
disposal practices within the bay. Dredging activities in the major projects are
summarized in Figures 3-4 et seq., showing dredged volumes by standard 5000-ft
reaches for each year since 1940. The value of a graphical depiction of this data
was judged to outweigh the ghastliness of the figure. Figs. 3-4 et seq. are a
compromise between compression to a reasonable length and legibility, which,
like most compromises, satisfies neither objective. Both the temporal and spatial
variation of dredged volumes are depicted in these figures. All of these figures
have the same vertical scale, i.e. dredged volume, and therefore can be
intercompared. Maintenance and new work are differentiated by the shadings of
the bars. Large dredged volumes are indicated by a break in the bar and an
annotation of magnitude. Overlapping bars are resolved by the modified shading,
and, where ambiguous, by an annotation of year. Fig. 3-16 is the absolute nadir of
this form of presentation. The data base of volume by 5000-ft intervals is provided
in Appendix B. Any obfuscation rendered by Figs. 3-4 et seq. can be resolved by
consulting this appendix.

The major channel project in Galveston Bay is, of course, the Houston Ship
Channel. To simplify already over-complex figures, the 105-km length of this
channel system is subdivided into two reaches, Figs. 3-4 through 3-12 displaying
the reach from the entrance to just above Morgans Point, and Figs. 3-13 through
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TABLE 3-1
Example processing of dredging records for Galveston Channel, 1964-72

(a) Contract records from files of Corps of Engineers

Contract
number

* 64-0144
begin

station
-6000

* 65-0100
-5500

0
1000
7000

* 66-0065
-7300

0
7000

* 69-0017
-6500

0
7000

* 71-0147
-6500
-3000

0
3500
7000

10500

New Work
0

5000
10000
15000
20000

Maintenance
0

5000
10000
15000
20000

start
date
4/64

end
station

1000
4/65

0
1000
7000

13900
4/66

0
7000

13900
12/68

0
7000

13900
6/71

-3000
0

3500
7000

10500
13900

(b) Processed

1966
853300

1157602
1127045
1208398
622483

1964
596796

1180895
0
0
0

end
date
5/64

volume

estimated maintenance
volume volume

1556000 1777693
comments

new work
volume

0

(cubic yards)
1777693
7/65
400000
70730

1136000
1499000
11/66

1389300
1284500
1371200
6/69

1476925
1188453
1647614
10/72
654713
400948
465838
681202
883197
609100

Galveston Channel
3105730 3569350
Galveston Channel

4045000 4968839
Galveston Channel

0 4312992
Galveston Channel

0 3784998
Galveston Channel

0

4968839

0

0

data on standard 5000-ft segments

1975
590070

1270129
1296870
1435041
400878

1965
154629

volume from 5000-ft reach starting at 0

1969 1972
647574 533121

462523 1058550 702215
1087980 848895 840848
1227527 1149066 1161979
645687 608899 456824
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Figure 3-4. Dredging in 5000-ft segments, Houston Ship Channel from Entrance to Morgans Point, 1945-50
(No dredging activity 1940-44)
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Figure 3-5. Dredging in 5000-ft segments, Houston Ship Channel from Entrance to Morgans Point, 1951-55
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Figure 3-6. Dredging in 5000-ft segments, Houston Ship Channel from Entrance to Morgans Point, 1956-60
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Figure 3-7. Dredging in 5000-ft segments, Houston Ship Channel from Entrance to Morgans Point, 1961-86
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Figure 3-8. Dredging in 5000-ft segments, Houston Ship Channel from Entrance to Morgans Point, 1966-69
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Figure 3-9. Dredging in 5000-ft segments, Houston Ship Channel from Entrance to Morgans Point, 1970-74
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Figure 3-10. Dredging in 5000-ft segments, Houston Ship Channel from Entrance to Morgans Point, 1975-79
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Figure 3-11. Dredging in 5000-ft segments, Houston Ship Channel from Entrance to Morgans Point, 1980-85
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Figure 3-12. Dredging in 5000-ft segments, Houston Ship Channel from Entrance to Morgans Point, 1986-91
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Figure 3-13 Dredging in 5000-ft segments, Houston Ship Channel above Morgans Point, 1945-49
(No dredging activity 1940-44)
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Figure 3-14. Dredging in 5000-ft segments, Houston Ship Channel above Morgans Point, 1950-53
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Figure 3-15. Dredging in 5000-ft segments, Houston Ship Channel above Morgans Point, 1954-59
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Figure 3-16. Dredging in 5000-ft segments, Houston Ship Channel above Morgans Point, 1960-64

55



Figure 3-17. Dredging in 5000-ft segments, Houston Ship Channel above Morgans Point, 1965-69
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Figure 3-18. Dredging in 5000-ft segments, Houston Ship Channel above Morgans Point, 1970-74
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Figure 3-19. Dredging in 5000-ft segments, Houston Ship Channel above Morgans Point, 1975-79
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Figure 3-20. Dredging in 5000-ft segments, Houston Ship Channel above Morgans Point, 1980-85
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Figure 3-21. Dredging in 5000-ft segments, Houston Ship Channel above Morgans Point, 1985-91

60



Figure 3-22. Dredging in 5000-ft segments, Galveston Channel and Texas City Channel, 1942-47
(No activity 1940-41)
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Figure 3-24. Dredging in 5000-ft segments, Galveston Channel and Texas City Channel, 1952-56

63



Figure 3-25. Dredging in 5000-ft segments, Galveston Channel and Texas City Channel, 1957-62
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Figure 3-26. Dredging in 5000-ft segments, Galveston Channel and Texas City Channel, 1963-66
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Figure 3-27. Dredging in 5000-ft segments, Galveston Channel and Texas City Channel, 1967-72
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Figure 3-29. Dredging in 5000-ft segments, Galveston Channel and Texas City Channel, 1978-82
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Figure 3-30. Dredging in 5000-ft segments, Galveston Channel and Texas City Channel, 1983-86

69



Figure 3-31. Dredging in 5000-ft segments, Galveston Channel and Texas City Channel, 1987-91

c§



Figure 3-32. Dredging in 5000-ft segments, GIWW from High Island to Texas City Channel, 1940-50
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Figure 3-33. Dredging in 5000-ft segments, GIWW from High Island to Texas City Channel, 1951-60
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Figure 3-34. Dredging in 5000-ft segments, GIWW from High Island to Texas City Channel, 1961-70
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Figure 3-35. Dredging in 5000-ft segments, GIWW from High Island to Texas City Channel, 1971-80
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Figure 3-36. Dredging in 5000-ft segments, GIWW from High Island to Texas City Channel, 1981-90
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Figure 3-37. Dredging in 5000-ft segments, GIWW from Texas City Channel to Bastrop Bayou, 1940-50



Figure 3-38. Dredging in 5000-ft segments, GIWW from Texas City Channel to Bastrop Bayou, 1951-60
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Figure 3-39. Dredging in 5000-ft segments, GIWW from Texas City Channel to Bastrop Bayou, 1961-71
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Figure 3-40. Dredging in 5000-ft segments, GIWW from Texas City Channel to Bastrop Bayou, 1972-82



Figure 3-41. Dredging in 5000-ft segments, GIWW from Texas City Channel to Bastrop Bayou, 1983-91
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Figure 3-42. Dredging in 5000-ft segments, Anahuac and Trinity River Channels, 1948-58
(No activity 1940-47)
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Figure 3-43. Dredging in 5000-ft segments, Anahuac and Trinity River Channels, 1959-69
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Figure 3-44. Dredging in 5000-ft segments, Anahuac and Trinity River Channels, 1970-80
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Figure 3-45. Dredging in 5000-ft segments, Anahuac and Trinity River Channels, 1981-91
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Figure 3-46. Dredging in 5000-ft segments, Channel to Liberty 9 x 150 Project
(No other post-1940 activity)

,
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3-21 the remainder of the channel system through the Light-Draft Channel to
Jenson Drive. Inspection of these figures shows two significant periods of
dredging of virgin material. The first, beginning in 1949 (see Figs. 3-4 and 3-13) is
the enlargement of the Houston Ship Channel from a project depth of 32 ft to a
project depth of 36 ft. The work began at Morgans Point, and the bay reach from
the end of the Texas City Dike to above the Baytown Tunnel was completed in 1950.
The work in the Upper Channel then proceeded reachwise for the next several
years, Figs. 3-14 through 3-16. Associated with this same new work was
considerable bendeasing and channel realignment, including dredging of the
Turkey Bend cutoff channel.

The next (and most recent) major enlargement of the Houston Ship Channel, to a
project depth of 40 ft, was begun in 1963, and proceeded from the open-bay reach,
Fig. 3-7, through the inland reach, Figs. 3-16 and 3-17, for the next two years. The
Barbour Terminal channel at Morgans Point was also dredged as a part of this
activity.

With respect to maintenance dredging, in the open-bay reach, clearly the reach in
the upper bay, i.e. above Red Fish Bar, requires greater maintenance than the
reach in the lower bay, Figs. 3-4 through 3-12, with the 10,000-ft reach centered on
Morgans Point requiring generally greater and more frequent dredging,
especially prior to 1980. In the lower bay, the 30,000-ft reach from the Entrance,
around the Galveston Channel intersection, to above the end of Texas City Dike
has required practically no maintenance dredging in the past 50 years. This
reach transects the zone of convergence of flows into and out of the estuary,
especially tides, a zone which is naturally scoured and therefore exhibits some of
the highest natural depths in Galveston Bay. It appears that the higher currents
in this zone prevent accumulation of silt in this reach of the channel.

The major new work activity in 1965, Fig. 3-7, is associated with the realignment
of the Galveston Harbor systems, i.e. re-location of the Outer Bar Channel to a
position more central between the jetties, compared to its original location
adjacent to the North Jetty. This entailed relocating the Inner Bar Channel as
well, which is the new work reflected in Fig. 3-7.

Figures 3-22 through 3-31 show the yearly dredging activities in both the
Galveston Channel system, including the Alternate Route GIWW (which was the
original route of the GIWW prior to WW II), and the Texas City Channel
(formally named such in 1947) system. The increase of Texas City Channel and
Galveston Channel project depths have lagged the increases in dimension in the
Houston Ship Channel. After WW II, the Texas City Channel dimensions were
34 x 300 ft, and those of Galveston Channel were 34 x 1000 ft. Both Texas City
Channel and Galveston Channel dimensions were deepened to 36 ft in 1959 and
1966, respectively, Figs. 3-25 and 3-26, and to 40 ft in 1966 and 1975, respectively,
Figs. 3-26 and 3-28. Some of the new work in the Galveston Channel included
dredging slips and approaches, but most of this has been separated in the data
compilation and placed in a miscellaneous category, so that the dredging
displayed in Fig 3-22 et seq. is in the navigation channel only. Enlargements in
the Texas City Turning Basin and the Industrial Canal took place in 1981, Fig. 3-
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29; prior to this the Industrial Canal was a private project, hence not included in
Corps data. Some of the new work in the Texas City Channel exceeds the
authorized dimensions, presumably to acquire virgin clay for the levees at Snake
Island and the upland disposal areas.

One feature of Galveston Channel, immediate from the data of Figs. 3-22 through
3-31, is the large maintenance dredging required in this system. In fact, the
maintenance dredging in Galveston Channel has been a point of difficulty since
the turn of the century. In the late 1930's, the Corps investigated movement of
sediment in this area, and determined that Galveston Channel intercepts part of
the ebb flow from the main body of Galveston Bay; in fact, much of the influx of
sediment into West Bay seems to take place through Galveston Channel (Gilardi,
1942). Both normal tidal ebbs and sustained effluxes after northers were observed
to drive a flow through Galveston Channel into West Bay.

Dredging in the GIWW since 1940 is shown in Figs. 3-32 through 3-41. Again, to
simplify the presentation of the data, the GIWW is separated into the Bolivar
reach from East Bay Bayou to the intersection with the Texas City Channel, and
the West Bay reach thence to Bastrop Bayou. (The data base and aggregation of
data include dredging to Drum Bay, but this last reach is eliminated from Fig. 3-
37 et seq.) The actual dredged quantities are not as constant as the data in Figs. 3-
32 and 3-33 suggest. Rather, before about 1962, only total dredged quantities for
each contract are reported. Therefore, for example, for the 1944 contract, we have
only one total volume for the reach 0-60000, and a similar volume for the reach
60000-150000. When this data is depicted in 5000-ft segments, these have exactly
the same value, given by the average value per 5000 ft for that contract. (Several
reaches in the early years of Figs. 3-4 et seq. suffer from this same problem of poor
resolution in the contract data, and are therefore depicted as virtually equal
values.) After about 1962, the spatial definition of dredging volume in the GIWW
is much more refined, and the variability from 5000-ft segment to segment can be
delineated, e.g. Fig. 3-34.

While the maintenance volumes shown in Figs. 3-32 et seq. are certainly not
negligible, clearly the volumes per unit length are much less than those
necessary in the Houston Ship Channel or Texas City Channel. The fact that
most of the GIWW is inland and therefore protected from bay currents should be
noted. The new work shown in 1954, Fig. 3-38, is the realignment of the GIWW
through the upper end of Pelican Island and straight across West Bay to the
Causeway. The old GIWW, through Galveston Channel, has continued to be
maintained, designated as the Alternate Route. For this study, the Alternate
Route is combined with Galveston Channel, and the GBNEP coordinates for the
GIWW follow the present (new) route. Therefore, prior to 1954, there is no
dredging shown in the GIWW reach from 155000 to 185000, since this reach did
not exist in this period as a federal channel.

Finally, the Trinity River channels are displayed in Figs. 3-42 through 3-46. (For
analytical purposes, we limit the present analysis upstream to the Devers Canal
intake in the Trinity. While there is certainly dredging activity further upriver,
especially near Liberty, the emphasis of this study is on impacts to the Galveston
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Bay system, and the Liberty area is considered to be too far upstream to represent
a major impact on the bay.) The Anahuac and Trinity River components are
presently maintained at 6 x 100 ft, deemed adequate for meeting present traffic
requirements, which has been greatly assisted by the dependable low-flow
releases for salt intrusion from Livingston Reservoir since 1970. There is a
complex overlapping of multiple authorized projects here, most of which are
inactive, including a 7 x 80 channel in the lower river, a 6 ft bankwidth project to
Liberty, a 9 x 150 project to Liberty, the infamous 12 x 200 ft project to Fort Worth,
and Wallisville Reservoir Take Two.

Clearly, most of the maintenance dredging is required in the bay reach, the
Anahuac Channel. Even though the dredging here is almost annual, the
volumes are considerably smaller than the other bay navigation channels. While
some snagging is occasionally required in the lower Trinity, little dredging has
been necessary. One exception is a 3000-ft reach in the river near Mac Lake. The
river channel flares out in this area to a larger cross section, and apparently the
reduction in velocities leads to increased siltation. This segment of the river must
be routinely dredged about every 5 years, and is apparent in Figs. 3-42 et seq.

The Channel to Liberty 9 x 150 ft project was constructed from the Houston Ship
Channel across Smith Point to Anahuac in 1949, Fig. 3-46. Dredged material was
placed on the Trinity Bay side to form a protective dike. This project terminates
inside the dike just below Anahuac (which creates the curious situation that one
cannot get to Liberty by taking the Channel to Liberty). Traffic on the project is
light, and apparently the dike is protecting the channel from siltation. A small
amount of maintenance has been performed since, Fig. 3-46, but for the last 20
years the project has been inactive.

Inspection of the sequence of figures, Fig. 3-4 through 3-46, discloses several
natural subreaches of each of these major projects that are differentiated by rates
of dredging. Table 3-2 summarizes these reaches, and their corresponding
GBNEP coordinates. These were used as the basis for aggregation of dredging
data for these projects, for a more compact depiction of time variation of dredging
activities. The Houston Ship Channel is subdivided into eight such subreaches.
Reach 2 is labeled "Scour Zone" because this is the reach transecting the zone of
flow convergence noted above, where natural currents seem to minimize siltation.
The Lower Bay and Upper Bay reaches are defined by Red Fish Bar. There are
numerous smaller federal channel projects in Galveston Bay, see Table A-l in the
Appendix, which have been similarly analyzed by standard 5000-ft reaches.
However, their detailed depiction in the manner of Fig 3-4 does not disclose any
features of particular interest, so these are omitted here, but the aggregated
volumes of each of these small channels have been compiled to display the time
history of dredging.

Complete presentation of this data for all of the federal projects on a year-by-year
basis since 1945 is given in Table A-2 for new work and Table A-3 for maintenance
dredging, in the Appendix. The data is presented graphically in Fig. 3-47 et seq.,
for most of these channels. While the vertical scale is different from that for Figs.
3-4 et seq., it is the same throughout Figs. 3-47 et seq., allowing their



Table 3-2

Subreach definitions for aggregation of dredging volumes
GBNEP coordinates (feet)

Galveston Channel + GIWW alternate route
Galveston Channel
Alternate route GIWW

GIWW
Bolivar reach
West Bay reach

Houston Ship Channel
Reach 1: Inner Bar Channel
Reach 2: Scour zone
Reach 3: Lower bay
Reach 4: Upper bay
Reach 5: Morgans Point to Scott Bay
Reach 6: Scott Bay to Greens Bayou
Reach 7: Greens Bayou to Turning Basin
Reach 8: Light Draft Channel

Channel to Liberty (9x150 project)
Bay reach
Diked reach

Texas City Channel
Main channel
Turning Basin + Industrial Canal

Trinity River Channel
Anahuac Channel
Mac Lake reach

0
25000

0
160000

40000
50000
70000
120000
190000
220000
280000
325000

0
40000

0
35000

0
85000

25000
45000

155000
335000

50000
70000
120000
190000
220000
280000
325000
350000

40000
115000

35000
50000

25000
95000
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Figure 3-47. Annual dredging in federal projects, 1945-91: Houston Ship Channel
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Figure 3-48. Annual dredging in federal projects, 1945-91: Houston Ship Channel and Texas City Channel
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Figure 3-49. Annual dredging in federal projects, 1945-91: GIWW and Galveston Channel
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Figure 3-50. Annual dredging in federal projects, 1945-91: Trinity River, Chocolate Bay and Clear Lake



Figure 3-51. Annual dredging in federal projects, 1945-91: Miscellaneous projects in upper bay



Figure 3-52. Total Federal dredging in Galveston Bay, 1945-91



Figure 3-53. Cumulative Federal maintenance dredging in Galveston Bay since 1945
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intercomparison. All of these projects are combined into baywide annual
dredging, shown in Fig. 3-52. Maintenance dredging, in contrast to new work, is
presumably more closely related to physical processes of resuspension and
siltation. Therefore, the baywide annual maintenance dredging is displayed
separately in Fig. 3-53, in this case accumulated in time. Despite the high year-to-
year variability of dredging in the individual projects, Figs. 3-47 through 3-51, on a
baywide basis the annual maintenance volume is fairly consistent. Moreover, as
indicated by the fitted lines of Fig. 3-53, the rate of maintenance dredging has been
reduced by about 40% from pre-1970 to post-1970 periods.

3.3. Dredged material disposal

Equally important to the volume of material removed is the ultimate placement of
that dredged material. Dredged material is placed in either upland areas, free
from hydraulic contact with the watercourse, in open-water areas, or in
transitional regions that are occasionally inundated and usually saturated,
notably the nearshore and marshes. The first is considered to represent a net
removal of material from the bay environment. The latter two are of principal
concern to this project, since this practice can have a direct effect on the bay.

Prior to WW II, dredged material from projects within the interior of the bay
requiring open-water disposal was freely sidecast, usually at the convenience of
the dredger. Although the problem of re-dredging the same material was clearly
recognized by the Corps (see, e.g., Gilardi, 1942), the economics of pipeline
operation, especially in the open bay, did not offer alternatives. Since the 1960's
(earlier in some areas of the bay), specific regions have been designated as
disposal areas. ("Designated" in this context means identified and reserved by the
Corps for disposal of dredged material, and has no relation to the use of the term
by EPA in regard to offshore areas.) As dredged material has accumulated, these
regions have become shoal and even emergent. Some have been stabilized around
their periphery by bulkheads and levees, and the current strategy is to ultimately
levee all open-water areas. (Most levees are constructed from tight impervious
clay, dredged from virgin sediments. Others take advantage of accumulation of
noncohesive materials placed in such quantities near the edge of the disposal area
that they become emergent and stabilized by vegetation. Strictly, these are not
levees, but the objective of confining the dredged material in the enclosed disposal
area is the same, and we may loosely refer to this as "leveeing.")

The general locations of dredged material disposal areas in Galveston Bay are
shown in Figs. 3-54 and 3-55. These include the current designated disposal
areas. These are utilized for federal projects (except for those projects whose
material is hoppered out to sea) and are also used by several non-federal entities
engaging in major dredging activity (treated separately in Chapter 4). These
figures also show the principal disposal areas that have been used in the recent
past, i.e. since the close of WW II, but which may not be a current designated area
(e.g., Black Duck Bay on the upper Channel, or the lower sections of Pelican
Island). Therefore, these figures depict both history and prolepsis. (In some
cases, inclusion or exclusion from these figures was a judgment call. Some areas
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Figure 3-54. Current designated and recent (post-WW II) dredged-material disposal areas in Galveston Bay
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Figure 3-55. Current designated and recent (post-WW II) dredged-material disposal areas in upper
Houston Ship Channel
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have been used for disposal recently, but the area has been emergent for over half
a century due to earlier disposal practices, e.g. the north end of Atkinson Island.)

Unfortunately, the recordkeeping on disposal of dredged material is not nearly as
detailed as that for removal of dredged material. With respect to the Corps
records, while the contract payment for a dredger is based upon the volume
excavated, and for which accurate determinations are surveyed and excellent
records are maintained, no such data exists for disposal. Each contract has
certain disposal areas identified for use by the dredger. It is left entirely to the
judgment of the dredger as to which area to employ at what stage of the work.
This judgment is based upon economics and therefore proximity of the disposal
area to the work in progress, as well as occasional Corps restrictions on depth of
fill and volume limits. For non-federal dredging, the records are practically
nonexistent, and while some areas have been used for private dredge disposal for
years, e.g. Black Duck Bay on the upper Houston Ship Channel, we have no real
information as to the source and volume of material.

On the other hand, for the purposes of this project, this lack of information is not
as limiting as it might first appear. The reason for this lies in the strategy of
using designated fixed disposal areas, with the practice of leveeing many of the
areas. How much material might be placed within such a disposal area will
affect the elevation and remaining capacity of the disposal area. But from the
standpoint of Galveston Bay, that area is essentially isolated and removed from
the bay system. Ultimately, this area may become emergent, as many already
have, e.g. Atkinson Island near Morgans Point, Red Fish Island off Eagle Point,
whereupon, from the point of view of the Galveston Bay environment, open-water
habitat has been replaced with upland habitat. (Whether that upland habitat is at
1 ft or 10 ft above the water surface is irrelevant.)

Therefore, the key pieces of information needed for this evaluation are the
locations of the disposal areas and their individual surface areas. These areas
have been determined from detailed Corps of Engineers project maps,
supplemented by National Ocean Service navigation charts, for each channel
project, and are grouped by channel project and summarized by disposal area in
Table A-5 in the Appendix. Table A-l indicates the boundaries of all disposal
areas located adjacent to federal navigation channels, in the GBNEP coordinate
system, and the average width of the disposal area measured perpendicular to the
axis of the channel. Table A-5 indicates whether the area is open-water or
upland, and provides its surface area. A few upland areas are located near
watercourses, e.g. those along the Trinity River channel, and may be unleveed
(UL) or partially leveed (PL), the latter referring to some sort of containment
between the disposal area and the watercourse, but not enclosing the entirety of
the disposal area. (In some cases, the levee is the natural bank levee of the river.)
Clearly, those upland areas adjacent to watercourses may be subject to material
loss back to the water under flood conditions, hence the need to discriminate these
from totally confined upland areas, which are considered to be permanently
isolated from the bay environment.
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Table 3-3 summarizes the disposal areas by four general regions of the bay. The
Houston Ship Channel refers to the bayou reach, i.e. upstream from Morgans
Point. The Galveston Bay area includes the bay reach of the Houston Ship
Channel, all of the channels on the west periphery of the bay north of Texas City
Dike, Cedar Bayou and the Bolivar Reach of the GIWW. West Bay is that region
lying west of Texas City Dike, including the Texas City Channel and Galveston
Channel. It is an anomaly of this organization, which is arranged by channel
project, that a few of the disposal areas for West Bay projects lie east of Texas City
Dike, namely those open-water areas for the Texas City Channel. Generally,
there are some 27,000 acres employed for dredged material disposal in the
Galveston Bay system.
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TABLE 3-3

Disposal area summary
by region of bay and type of containment

(acres)

HOUSTON SHIP CHANNEL AREA
above Morgans Point

L 6292
W 825
PL 0
UL 0
Total 7117

GALVESTON BAY AREA
including Cedar Bayou and GIWW Bolivar Reach

L 2386
W 5719
PL 1278
UL 0
Total 9383

WEST BAY AREA

L
W
PL
UL
Total

4032
2119
2417

0
8176

TRINITY BAY AREA

L
W
PL
UL
Total

84
1435

37
71

1627

Trinity River corridor
near Liberty

PL 706

L = leveed upland W = open-water
PL = partial-leveed upland UL = unleveed upland
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