6. ALTERNATIVES.

6.01 General. The alternatives available to the U.S. Army
Corps of Engineers for action on permit applications are
more limited than those for Federal projects undertaken
directly. The Corps of Engineers may only deny, grant, or
grant with conditions, the applications before them. A
Federal agency does not have the 1latitude on permit
applications which it has on its own projects to develop
alternatives. Also, an understanding of the basis for the
project as submitted is important to determine the relative
impacts of possible alternatives so that a decision
regarding the Federal action to be taken is made with
knowledge of reasonable alternatives. Therefore, this
section discusses the alternatives available to the Federal
government, and to the Nueces County Navigation District No.
1

6.02 Alternatives Available to the Federal Government. The
only alternatives available to the Corps of Engineers are to
simply grant the Nueces County Navigation District No. lits
permit as requested, deny the permit, or grant it with
conditions. By granting the permit, the applicant would be
allowed to construct the project as described in Section 1
of the statement. Denial of the permit would essentially be
adoption of the no action alternative.

6.03 No Action. This alternative would be to deny the
permit™ application and allow no action to be taken on
construction of the deep port facilities by the applicant,

6.04 In the absence of a deeper channel that would allow an
increase in the efficiency of ocean-going cargo movements
through Harbor 1Island, cargo movements would continue in
smaller, shallower-draft vessels, the size of which would be
limited by the existing Federally authorized project depth
of 45 feet. As the commerce through the port continues ¢to
increase and the average size of ocean-going vessels
increases through obsolescence and attrition, an increasing
number of ships would have to either light load or call at
other ports. Beyond a certain size, highly loaded vessels
would be restricted from the Port of Corpus Christi either
because of width, draft, or height. The economic growth of
the area would probably be slow and the lack of the
transport benefits of a deep channel might discourage long-
range industrial growth and cause a decline in the local
refinery industry if it became less competitive with other
areas. This competitive posture is particularly significant
since greater than 85 percent of the production of local
refineries is consumed outside of the state of Texas.
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6.05 The no action alternative would result in a savings in
resources (labor, material, and money) needed to construct
the project. Additionally, potentially adverse
environmental effects (discussed in Section 4) associated
with the construction of the project would be avoided.

6.06 Granting the Permit with Conditions. Another
alternative avallable to the Federal government is to grant
the permit with conditions or restrictions. This action
would essentially serve to modify the project so that it
would be more socially and environmentally acceptable.
These modifications could include alternate methods of
dredging and disposal, and other structural and non-
structural changes to the project including operational
constraints. Such action may make the project no longer
economically attractive.

6.07 Some structural and non-structural changes may
negatively affect navigational safety. For example, the
channel, turning basin or docking basin could be realigned
to avoid a particularly environmentally sensitive area.
Location and arrangement of surge tankage, levees, daocks,
and other facilities associated with the project could be
modified if it were believed the project would be more
environmentally sound. Other requirements which could be
imposed including operational changes and more strict
environmental monitoring requirements.

6.08 Various Types of Dredges Available. Dredges are
generally divided 1Into two categories--mechanical and
hydraulic. The major types of mechanical dredges are dipper
dredges, ladder dredges, and bucket dredges. Hydraulic
dredges include hopper dredges, pipeline (or cutter suction)
dredges, and side casting dredges.

6.09 Environmentally, hopper and pipeline dredges are the
least hazardous since dredged material is taken up by pumps,
producing only 1limited turbidity, and deposited in a
controlled manner onto prearranged disposal sites. Dipper
and bucket dredges have a dragging or scooping motion which
causes high turbidity and scatters dredged material.

6.10 Dipper Dredge. The dipper dredge is basically a power
shovel, such as 1s used for earth excavation, which has been
mounted on a barge. It has the advantage of being capable
of excavating hard materials such as blasted rock or 1loose
boulders that cannot easily be removed by other types of
dredges. Most such dredges do not excavate more than 60
feet in depth. The barge, which serves as the work platform
for the power shovel, has spuds to anchor it in the work
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area while operating. Two spuds are used at the forward end
to stabilize the dredge, and a single spud 1is centered at
the stern of the barge.

6.11 Ladder Dredge., The ladder dredge is so named because
of its chain of buckets passing over and under a long steel
frame or ladder. This ladder 1is wusually mounted in the
middle of the dredge and extends toward the front of the
barge. The operating depth of the ladder can be altered to
suit the channel depth being excavated but is limited by
design considerations. Larger dredges in this class use
buckets of approximately 2 cubic yard capacity and can
operate at depths of 100 feet. Dredging with the ladder
dredge 1is accomplished by forcing the teeth of the buckets
into the material to be excavated. The dredge 1is set up
over the cut with an anchored cable set out ahead to pull on
and side cables placed to either side to stabilize the barge
while working. The ladder dredge 1is advantageous for
dredging varied types of material at greater depths in a
comparatively confined 1location. Disposal of the material
from such a dredge presents a problem. No large marine
ladder dredges are available in the United States.

6.12 Bucket Dredge. The bucket dredge is so named because
it utilizes au et to excavate material to be dredged.
The type bucket utilized (clamshell, orangepeel, or
dragline) often can be changed to suit the job conditions
and material to be removed. Different size buckets can be
employed by the same dredge, again dependent on the
character of the dredged material. Buckets holding up to 15
cubic vyards are currently in use. The bucket dredge is
mostly used to remove material in confined areas, such as
around docks and piers, or where small amounts of material
are to be dredged and placed on nearby areas. It is
generally not economical for large scale excavation projects
unless nearby disposal areas are available.

6.13 Side Casting Dredge. The side casting dredge evolved
from modification of hopper dredges to provide overboard
discharge of dredged material. Under certain conditions
this type of dredging 1is feasible and by far the most
economical means of providing and maintaining channel
depths. These dredges can be designed for side casting
only, or the conventional hopper dredge can be equipped to
provide the capability for side cast dredging. All of this
equipment is self-propelled with the discharge of the
dredged material wusually accomplished through a boom
pipeline alongside the dredged channel. Side casting
dredges are particularly effective in 1locations where the
littoral «currents do not return a significant amount of the
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dredged material to the navigation channel. The side caster
can handle the same range of material that a hopper dredge
can, 1Its ability to maneuver in the channel makes this
dredge particularly useful in opening shallow inlets to the
ocean. Side casting dredges range in discharge pipeline
size from 12 inches to 26 inches.

6.14 Hopper Dredge. The use of hopper dredges to construct
the entire project and dispose of the material at sea is a
possible consideration. However, the economic use of hopper
dredging requires disposal areas in reasonable proximity to
the area to be dredged and the ability of the dredge to move
fully over the dredging site. Hopper dredges are not
designed for, nor can they be operated, so as to remove
emergent land masses efficiently nor can they operate in
small confined areas or dredge in corners or alongside
docks.

6.15 Because of the time involved in transporting the
dredged material to an offshore disposal site, the time
required construct the entire project by hopper dredge would
be considerably longer than by the proposed methods.
Disturbance or removal of the bottom dwelling organisms
would be the same as would occur with pipeline dredging.
Localized turbidity and water quality problems in the
immediate area of dredging would also occur with hopper
dredging but would be prolonged because of the 1longer time
required. The minor effects onair quality caused by hopper
dredge exhaust would be comparable to those caused by a
pipeline dredge. Use of a hopper dredge would eliminate the
adverse environmental effects of disposing the dredaged
material in bay and wetland areas, but would require more
disposal offshore. Use of a hopper dredge would not permit
the restoration of the southern end of San Jose Island.

6.16 Alternatives Available to the Applicant. Several
alternatives are available to the applicant which would
provide the same end result of importing large quantities of
petroleum at a cheaper price. These include offshore
facilities and alternate modes of importing crude oil. The
development of deep draft tanker 1loading and unloading
facilities in some offshore waters may be subject to the
legal constraints imposed by the Deepwater Port Act of 1974,
which governs the construction and operation of oil terminal
facilities located beyond the territorial sea. Such
facilities constructed outside the seaward boundary of Texas
would be subject to this Act.

6.17 Offshore facilities. Offshore terminals have been
developed 1in many parts of the world for 1loading and
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unloading crude o0il and other bulk materials. Pipeline
transshipment to shore is generally more economical than
dredging close to shore, and reduces harbor congestion.

6.18 Five alternate systems in use today are the
conventional multiple-point buoy mooring, single point buoy
mooring, single anchor leg mooring, sea islands, and trestle
or causeway-connected piers. The acceptability of these
systems depends on engineering considerations at a
particular site. Where offshore storage is preferred,
construction of an artificial island may, under certain
conditions, be desirable. The criteria for these types of
facilities are discussed separately below. In addition,
there are many variations of these facilities including
floating breakwaters which could provide for integral
storage within the breakwater structure itself, and enclosed
harbor and terminal complexes.

6.19 Conventional Buoy Mooring. This mooring system uses a
number of mooring buoys to maintain the tanker in a given
position and orientation. Flexible hoses connect the vessel
to an underwater pipeline which is used to carry the crude
oil from tanker to a tank farm on 1land. Multiple point
mooring facilities have been in operation for years in many
parts of the world. However, because tankers are
essentially restricted to two orientations (180° apart),
this system is limited to sites where prevailing winds are
longitudinal to the berth or, at least, to locations where
strong winds are not expected broadside to the berth.

6.20 This facility can become untenable in beam or
quartering winds greater than 25-35 miles per hour.
Limiting current conditions are normally one knot for beam
or quartering currents and two knots or more for head
currents, In addition, 100,000 DWT appears to be the
limiting size for multi-CBM moorings.

6.21 Single Point Mooring Buoy (SPM). This mooring system
consists of a flat cylindrical floating buoy with its
vertical axis held in position by a multi-leg system of
anchors and chains. The buoy has a central piping manifold
topped by a single or multiple-product swivel and mooring
ties, the former connected by under-buoy hoses to a
submarine pipeline, A turntable on top carries pipes from
the central swivel to the side of the buoy where they
connect to floating hoses and then to the tanker manifold.
The tanker is usually moored to two nylon hawsers running
from the buoy turntable to the bow of the ship. This
permits the tanker to berth into prevailing winds and to
move with changes in wind and/or current direction while at
berth. Such mooring operations usually require a launch for
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