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At Harbor Island, Texas In Nueces County, Texas

(X) Draft ( ) Final Environmental Statement

Responsible Office: U.S. Army Engineer District, Galveston
Jon C. Vanden Bosch, Colonel, CE
District Engineer

P.O. Box 1229

Galveston, Texas 77553

Telephone: 713-763-1211 EXT 301

1. Name of Action: (X) Administrative ( ) Legislative

25 Description of Action: Nueces County Navigation
District No. 1 proposes to develop a multi-purpose deep-
draft inshore port at Harbor Island, Texas. The proposed
work covered by the application represents Phase I of a
three phase development plan. The proposed work includes
deepening the Corpus Christi Ship Channel, enlarging and
deepening the inner basin to form a turning basin,
redredging, deepening, and enlarging an existing slip and a
docking basin, relocating the tributary channel to Aransas
Pass, constructing three oil terminal docks, and £filling
both emergent and submergent areas to permit the
construction of ancillary onshore facilities necessary to
tranship crude o0il. The approach channel would be dredged
to a depth of 80 feet below mlt for a distance of 10.59
nautical miles beyond the sea-ward end of the north jetty
(-80 foot contour line). The jetty channel, 1.548 nautical
miles in length, would be dredged to a depth of 76 feet. A
2,300 foot diameter turning basin would be dredged to a
depth of 73 feet, and the docking basin 1,200 feet wide and
5,570 feet in length would be dredged to a depth of 76 feet.
Approximately 98,000,000 cubic yards of sand and clay would
be removed by hopper and pipeline dredges. About 60.8
million cubic yards would be removed with hopper dredges and
placed in two offshore areas. The remainder of the material
would be removed by pipeline dredges and placed within
leveed areas having controlled spillways on Harbor 1Island
and the immediate adjacent bay area, on San Jose (St Joseph)
Island and on Mustang Island. The North Jetty and the
channel to Aransas Pass would be relocated. Two docks would
be constructed along the south basin 1line on 1,900 foot
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centers to accommodate ships ranging in size from 275,000
DWT to 500,000 DWT. Phase II and III of the overall plan
will be subject to separate applications and public notices
at some time in the future. Phases II and III would cover
work from Harbor Island to the end of the existing Federally
constructed channel at La Quinta and westward extension west
of Ingleside, Texas.

3. a. Environmental Impacts.: The project would provide
for unrestricted and safe use of 1low cost marine
transportation, allow more efficient use of deep-draft
vessels, and upgrade the well-being of the inhabitants and
workers within the general project area (South Texas)
through expansion of commerce and increased employment
opportunities other than at the transhipment terminal on
Harbor Island.

b. The project would result in adverse effects on the
natural environment. These adverse impacts include the loss
of 3,077 acres of wetlands of varying degrees of
productivity, temporary removal of benthic 1life in the
portion of the channel not now part of the Federal project
and in the disposal areas, disruption of wildlife habitat
and increased turbidity during construction.

4, Alternatives: The Corps of Engineers may only deny,
grant or grant with conditions, the application before it.
Project alternatives considered include those available to
the Nueces County Navigation District No. 1 (the applicant),
namely, offshore facilities such as single point mooring
systems, sea islands, or piers offshore; alternate channel
dimensions and configuration; alternate- methods of
construction; and no action.

5. Comments Requested:

Environmental Protection Agency

Department of Energy

Department of State

Department of Commerce

Department of Housing and Urban Development
U.S. Department of Agriculture

Department of the Interior

Department of Health, Education, and Welfare
Advisory Council on Historic Preservation
The National Wildlife Federation

Department of Transportation

Eighth Coast Guard District
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State of Texas, Budget and Planning Office
Coastal Bend Council of Governments
City of Port Aransas

City of Corpus Christi

City of Portland

City of Rockport

Texas Historical Commission

County Judge, Nueces County

Nueces County Navigation District No. 1
Sierra Club of Corpus Christi

Welder Wildlife Foundation

Sportsman's Club of Texas, Inc.

Water Resources Congress

League of Women Voters

Corpus Christi Chamber of Commerce
National Audubon Society

Corpus Christi Outdoor Club
Aransas-Corpus Christi Pilots

Coastal Bend Conservation Association, Inc.
Citizens for Estuarine Planning

Mayor of Aransas Pass

Mayor of Ingleside

County Judge, San Patricio County
Coastal Bend Council of Governments
South Texas Chamber of Commerce
Rockport Conservation Association Inc.
Citizens for Coastal Bend Progress
County Judge, Aransas County

The Coalition on American Rivers

Texas Committee on Natural Resources
Chamber of Commerce (Port Aransas Areal)
M. H. Kuhn

Steve Rabalais

6. Draft Statement to EPA 31 July 1978
Final Statement to EPA .
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DRAFT
ENVIRONMENTAL STATEMENT

DEPARTMENT OF ARMY PERMIT
Application No. 9563 by
Nueces County Navigation District No. 1
To Construct A Deep Water Port
At Harbor Island, Texas In Nueces County, Texas

1. PROJECT DESCRIPTION

1.01 Nature of the Proposal and Authority. The proposed
action relates to an application by the Nueces County
Navigation District No. 1 for a Department of the Army
permit to construct a deep draft inshore port at Harbor
Island, Texas, pursuant to Section 404 of the Federal Water
Pollution Control Act amendments of 1972, Section 10 of the
River and Harbor Act of 1899, and Section 103 of the Marine
Protection, Research, and Sanctuaries Act of 1972. General
policy for evaluating permit applications requires
consideration of a number of factors including the effect of
the proposed work on conservation, economics, aesthetics,
general environmental concerns, historic values, £fish and
wildlife values, flood damage prevention, land use
classification, navigation, recreation, water supply, water
quality and, in general, the needs 'and welfare of the
people. This environmental statement has been prepared
pursuant to the requirements of the National Environmental
Policy Act of 1969 to assist in evaluating the permit
application. The material presented in this statement is
drawn mainly from a report titled Effects Assessment of
Candidate Navigation Plans for the Corpus Christi Bay area
by Southwest Research Institute under contract with the
Galveston District Corps of Engineers. Copies of the report
are available for public inspection at the offices of the
Galveston District, U.S. Army Corps of Engineers, Galveston,
Texas.

1.02 History of the Project. By a Resolution of the House
Committee on Public Works a study to determine the need and
feasibility of modifying the Corpus Christi Ship Channel to
accommodate vessels larger than those which can now transit
the channel was authorized on 12 October 1972 (Senate
Document No. 99, 90th Congress, 2nd Session). In June 1973,
the Nueces County Navigation District No. 1 applied for a
permit for a deepwater inshore port terminal at Harbor

Island. The reason for local interests pursuing navigation

1
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improvements via both the permit and Federal authorization
routes is that an immediate need exists for a deepwater
inshore port to accommodate Very Large Crude Carriers
(VLCC's) of up to 275,000 DWT capacity fully loaded, with a
later requirement for handling bulk cargoes. The local
sponsor and several oil companies supporting its effort
consider that immediate needs can be met more quickly via
the permit process and non-Federal investment. A public
meeting held in September 1973 surfaced areas of
environmental concern and economic need for the project.
Action on the permit was then deferred pending the
preparation of an environmental assessment report for the
Federal Study. The environmental assessment report was
prepared under contract by Southwest Research Institute, San
Antonio, and completed on 20 February 1977. The
environmental assessment report was intended to provide a
basis for preparation of an environmental impact statement
which was deemed necessary after the initial public meeting.

The following sections of the Project Description are based
upon information officially submitted by the Nueces County
Navigation No. 1 to the Corps of Engineers.

1.03 Purpose of Project. The purpose of this project is to
provide public port facilities capable of accommodating Very
Large Crude Carriers (VLCC's). These facilities would allow
crude oil from the producing areas throughout the world to
be transported to the energy-related industries located
within the Coastal Bend area, the State, and the Nation at a
cost saving as compared to tanker sizes which can presently
enter the Port of Corpus Christi.

1.04 Corpus Christi has developed into a major refining
center, to a large extent because of the past 1local
availability of large volumes of crude oil. However, local
crude o0il production is rapidly declining, and these
refineries are being forced to rely increasingly upon
imported crude oil as a feedstock. For the most part, these
local refineries process crude oil into petroleum products
for major product distribution companies 1located elsewhere
in the State and the Nation. Approximately 85 percent of
locally produced products are destined for markets outside
of Texas.

1.05 Since the Corpus Christi refineries generally have
neither an assurred, owned source of crude oil supply, nor
their own tanker fleets, nor their own proprietary markets
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to absorb the total refinery production, their continued
functioning depends upon their ability to remain
economically competitive. Any shutdown or reduction of the
local refining capacity would result in a loss to the local
economy and would not be in the national interest. As a
result of a review made of the project, the Federal Energy
Administration concluded in a letter to the Chief of
Engineers that it (project) should be "considered as a
potential national energy facility which would provide an
incentive for expansion of existing refinery capacxty.
With rising dependence upon imported crude oil, marine
transportation costs will play an increasing role in the
competitive capability of Corpus Christi refineries, and the
need for a deep draft port will become increasingly
important. According to the latest figures from the
refining industry in south Texas, the total capacity of
these refineries as of January 1, 1978 was 694,000 BD
(barrels per day). Planned refinery expansion will add to
this present capacity. The growing refinery capacity
coupled with an increased share of imports has served as the
basis for the estimated throughput projections for the
Harbor Island facility.

1.06 Recognizing the inherent difficulties in developing a
precise throughput forecast in view of the uncertainities in
feedstock sources and end markets typical of Corpus Christi
refineries, it is, nonetheless, estimated that the imported
crude o0il volume which would be available to put through the
A arborﬁéiégégiggep draft inshore port would commence aﬁggﬁ %V
! (md arrels per day) in 1980 rise to 870 ?é?
1986, and continue at this latter level (or higher), through
at least the year 2000. This projection serves as the basis
for the economics of the project. The project would remain
economically attractive at throughputs of approximately 25
percent less, and any increase in volumes would increase the
attractiveness. It is planned that all the bonds for the
project would be retired over the first 15 years of
operation.

1.07 The primary use of the facility would be the receipt
of crude o0il imported in 1large tankers. It is not
contemplated that either crude o0il or petroleum products
would be exported through the project facilities. Crude oil
would be transferred from tankers, metered for custody
transfer, go into surge tankage on Harbor Island, be metered
again, and then be transferred by pipeline to refineries and
terminals on the mainland. Some crude could also go to
other areas by interconnecting pipelines, and small volumes
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could be transshipped by small coastwise tankers or by
barges on the Intracoastal Canal.

1.08 The size of the tankers expected to use the project
facilities would vary, since few large tankers are owned by
the project participants. Most of these tankers would be
chartered rather than owned by the participants. It |is
estimated that the number of tankers berthing at these docks
annually would vary between 125 and 150 vessels. The size
of the vessels that would be accommodated at the unloading
berths could vary from 100,000 DWT to 275,000 DWT capacity
fully loaded and would be capable of accommodating tankers
up to 500,000 DWT capacity in a partially loaded condition.

1.09 Prospective project participants include:

Nueces County Navigation District No. 1
Champlin Petroleum Corp.
Southwestern Refining Company, Inc.
Sun 0il Company
American Petrofina
Coastal States Petrochemical Company
Other prospective users with refineries in South Texas include:

Tesoro Petroleum Corp.
Quintana-Howell Joint Venture
Sigmor Refining Co.

Saber Petroleum Company
Ingleside Refining Co.
Century Refining Co.
Tipperary Refining Co.

Gulf Coast Refining Co.

Rymal Refining Co.

U.N.I. Refining Co.

In addition to the foregoing companies, other crude oil
users have expressed an interest in participating in this
project. However, the full extent of their participation
and use of the facilities cannot be identified at this time.

1.10 Over-View Of Project. Phase I of the Harbor Island
Deep Draft Inshore Port consists of the facilities for an
oil port intended to serve crude o0il tankers up to a maximum
size of 275,000 DWT fully loaded (1.9 million barrels), or
vessels of up to 500,000 DWT partially loaded. The project
as proposed includes dredging of an offshore approach
channel, deepening of the present outer bar and jetty
channels, dredging of an inshore turning basin in Lydia Ann
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Channel, dredging a docking basin to berth Very Large Crude
Carriers (Figures 1, 2, 3, and 4) and relocating the
Tributary Channel to Aransas Pass. The project would also
include relocation of the North Jetty, construction of the
docking facilities for the VLCC's (mooring and breasting
facilities and unloading platforms), the surge tankage
necessary to provide for a steady rate flow through the
delivery pipeline system (considering the size of tankers,
number of crude o0il segregations, and average throughput
volume) , and the pipeline system for delivery of the crude
oil to the participants in the project. The project would
permit South Texas refiners to realize the transportation
economies associated with large size VLCC's. The following
aerial photo displays the project channel and disposal
areas.

1.11 Dredging. As noted before, the proposed dredging
activities include deepening and extension of the present
approach Channel, deepening of the Jetty Channel, dredging
of the docking and turning basins, and dredging of a re-
routed portion of the Aransas Pass Channel to by=-pass the
new docking basin to the north. The approach and jetty
channel work 1is considered offshore dredging, and the
remainder inshore dredging.

1.12 The channel depths of the project are predicated upon
the provision of maximum water depths to the project while
still, staying within the coastal waters of the State of
Texas. Greater clearance under the vessel keel is required
in the deep waters of the Gulf of Mexico to account for the
effect of deep water swells; thus, as a practical matter
channel depths can be reduced in sheltered waters and still
provide the same operating safety to the tanker.

1.13 With respect to dredging, there are many options in
the way the channel may be constructed. For instance, an
ultimate channel side slope of 1:3 can be achieved by
dredging a slope (which is difficult to control), or by
making a "box cut" in which the bottom of the channel would
be dredged to a greater width than required. The side
slopes of the box cut would then be allowed to slough to the
natural angle of repose. The final channel bottom width
would the same in either case. Further, provisions can be
made at the outset for advance maintenance by overdredging
up to about 2 feet), and an allowance can be made for a
specified amount of overdredging for which the dredges would
be paid in accordance with the amount actually removed.
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1.14 For this project it is presently planned to allow the
dredges to use box cut channels (overwidth at the bottom),
to limit overdredging not benefitting the project (by making
any overdredging for the account of the contractor), and to
do no advance maintenance (so as to permit earlier
utilization of the full project capabilities). A further
option which the applicant may decide to exercise is
deepening the channels and basins by depth stages to allow
use of the project by smaller than 275,000 DWT VLCC's prior
to full completion of the project. Maintenance dredging
activities would probably commence shortly after the project
was placed in operation so as to take advantage of the
available equipment.

1.15 The Approach Channel would be approximately 10.59
nautical miles in length from the end of the North Jetty to
the minus 80-foot underwater contour. The channel in this
reach would be dredged 800 feet wide and 80 feet deep. The
approximate volume of the material that would be dredged in
constructing the approach channel is 47.3 million cubic
yards. The Jetty Channel would be dredged to a depth of 76
feet. The maximum bottom width of the channel in this
section would be 600 feet. The deepened Jetty Channel would
follow the alignment of the present channel as it proceeds
inshore to Station 15+00 on the South Jetty, at which point
it would veer approximately 10 degrees northward. The
present channel would continue to be maintained in its
existing alignment and authorized depth. The approximate
volume of the material which would be removed in the 1.4
miles of the Jetty Channel is 13.5 million cubic yards.

1.16 At the onshore terminus of the Jetty Channel, a 2300~
foot diameter turning basin would be dredged in the Lydia
Ann Channel. It would permit turning of fully 1loaded
275,000 DWT tankers, or partially 1loaded 500,000 DWT
tankers. The project depth would be 73 feet. The
approximate volume of material which would be removed in
construction of the turning basin is 13.1 million cubic
yards. The ultimate side slopes Qf the turning basin would
be approximately 1 on 3. The docking (or harbor) basin
would have a bottom width of 1200 feet at a project depth of
76 feet. The basin would accommodate three VLCC berths on
the south side. The side slopes of the VLCC docking basin
would be 1 on 3 with the slopes stabilized from 6 feet below
mean sea level to 6 feet above mean sea level. A box cut
would not be employed in the docking basin. Stone riprap,
sheet piling, or concrete grout placed in a fabric envelope
to form a monolithic structure could be used for this
purpose.
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1.17 Levees for containment of dredged material would be
constructed around the docking basin, along the re-routed
tributary channel to Aransas Pass, and around the perimeter
of the selected disposal areas. These levees would be
constructed to 17 feet above mean sea level with a 6-foot
crown width and 1 on 4 side slopes. A roadway would be
constructed around the docking basin at an elevation of 6
feet above MSL. Along the south side of the docking basin
and across the eastern end of the properties presently owned
by Petrofina and Exxon, the dike height would be at +27 feet
MSL. A small boat harbor would be constructed at the
inshore end of the docking basin to serve the needs of the
vessels employed in running ship 1lines and the o0il-spill
control program. To permit construction of the docking
basin at the proposed location, the Aransas Pass tributary
channel would be re-routed around the docking basin to the
north, This channel would be 125 feet in width and
authorized project depth. Enlargement of the Tributary
Channel to Aransas Pass is scheduled to begin in the summer
of 1978. The authorized improvements involve deepening the
entire project from 12 feet to 14 feet and widening to 175
feet between mile 3.5 and mile 4.6.

1.18 Marine Facilities. The marine terminal, which would
be of fireproof construction, initially would have two
berths along the south shore of the dredged basin adjacent
to the surge tank farm. The two initial unloading berths
are designed to accommodate tankers ranging in size from
100,000 DWT to 275,000 DWT fully loaded and up to 500,000
DWT partially loaded. They would consist of unloading plat-
forms, breasting structures, mooring structures, and shore-
connecting trestles. Provision is made in Permit
Application No. 9563 for adding a third berth at the west
end of the basin to accommodate the same size tankers.

1.19 Unloading Platforms. The unloading platforms would be
of steel jacket construction on steel pipe piling, or
prestressed concrete piling construction, and would support
the unloading arms, piping and ancillary equipment. Decks
would be of monolithic concrete construction with curbs
designed to contain possible o0il spills and with drains to
carry such oil spills and "slops", as well as water falling
on the platform, to an onshore containment area. The
following equipment will be on the unloading platform:

a. Unloading arms for transfer of crude oil.
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b. A central building ‘housing storage,
electrical gear, controls, etc.

c. Piping, manifolds, drain tanks and pumps.
d. Drainage gear and sumps.

e. Fire hydrants and hose cabinets, walkways
and operating platforms, 1lighting and
power accessories, and miscellaneous
hoses and adapters.

f. Hand rails and stairs.
g. Walkways and catwalks.

1.20 Breasting Structures. The tankers berth against
structures called breasting dolphins which must withstand
not only the berthing impact from the ship but also the
mooring forces resulting from wind, waves, and currents.
Four major breasting structures would be installed, two on
each side of the unloading platform. If needed, additional
breasting structures could be added to accommodate smaller
vessels. Each breasting structure would consist of large
diameter, high tensile steel tubes driven into the basin
bottom. Hard timber facing with rubber fenders, held in
place by structural steel members, would cushion the tankers
and allow the breasting structures to absorb the berthing
energy. Each would contain mooring hook assemblies, an
electric capstan motor, internal wiring and connections, and
all accessories for a complete assembly. In addition, guard
railings, an access ladder from the water, and landings for
catwalks would be provided on each mooring structure.

1.21 Catwalks. Catwalks of steel girder/truss design with
an open steel grating deck would connect the unloading
platforms and breasting and mooring structures and would be
supported at intermediate points by pile support bents. The
catwalks would be equipped with handrails, lighting
standards and carry electric cables to lights and capstans.

1.22 Trestle. The trestles connecting the loading platform
to shore would be curbed concrete deck structures supported
by steel pipe piles or prestressed concrete piles.

1.23 Operational Area. The portion of the work pertaining
to the Operations Area would include the following
facilities:
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a. An equipment building housing the
following:

(1) Water pumps complete with piping,
valves, manifolding and controls.

(2) Foam transfer pump controls and
piping, valves and manifolding.

(3) Motor control center for onshore
manifold motor-operated valves.

b. Foam receiving tank.

1.24 Crude 0il System. The crude o0il system would include
main crude piping, laterals and crossover manifold onshore;
and pumps, valves, motor operators, and fittings as required
for the system.

1.25 Terminal Facilities. Four metal flexible-joint 1l6-
inch diameter unloading lines would be installed on each of
the docks, and they would discharge into delivery lines to
the terminal manifold and tankage. For the projected
throughput volumes, a total of up to 13.4 million barrels of
surge tankage may be required. Twenty tanks of 600,000- and
700,000-barrel capacity would provide this volume. Surge
tankage where crude o0il is stored before being piped
overland to the refinery, in conjunction with a steady flow
pipeline, is more economical than an intermittently operated
pipeline capable of full tanker unloading rate. The surge
tanks allow the tankers to unload at their full unloading
rates, reducing expensive ship delay. Each tank would be
approximately 60 feet in height and approximately 300 feet
in diameter. Four tanks would be located within each fire
wall area, and a common suction and discharge line would be
provided for each two tanks. All tanks would have floating
roofs and would be equipped with variable angle mixers and
level and temperature gages.

1.26 The proposed project is primarily intended to serve
the imported crude oil needs of refineries in South Texas.
Approximately 85 to 90 percent of the crude o0il volumes upon
which the economics of the project are based would go
directly to Corpus Christi refineries through the new
pipeline system described in this impact statement. These
volumes are based upon present and planned expansions of
local refineries and their projected needs for imported
crude oil. Local refineries have 1little or no domestic
production. The refineries would accept the crude oil
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directly from the pipeline which would terminate in close
proximity to the refineries located along the Inner Harbor
of the Corpus Christi Ship Channel. It is estimated that
approximately 10 to 15 percent of the throughput volumes
would be delivered elsewhere, either by transshipment in
coastal tankers and intracoastal canal barges or through
existing marine terminal facilities, or by pipeline
transport through existing pipelines. Should the project be
the sole Texas port capable of accommodating VLCC's, it is
quite possible that additional volumes would move through
the port destined for Gulf Coast locations beyond South
Texas. Depending upon the volumes and destinations, such
movements might be either through existing pipelines or by
new pipelines to meet the specific needs. 1In the absence of
any present commitments, such additional movements and their
magnitudes remain purely conjectural at this time.

1.27 Other Facilities. Other facilities at the terminal
include the following:

a. Meters. 1Input to the surge tankage would be
measured by turbine-type meters installed in
parallel operation so that each bank would be
capable of metering 100,000 barrels per hour
per berth. Meter provers would be provided to
verify accuracy of measurement.

b. Control System. A centralized control system
would be operated from an office on Harbor
Island in conjunction with the Harbor Master's
office. Remote controls, records, and alarms
would be displayed at this 1location. The
control system would be computerized to
continuously monitor and display all important
phases of operation and the status of the
system. It would include cathode ray tube
video displays, teleprinters and push button
keyboard controls.

c. Terminal Buildings and Offices. The main
office housing the control center and
management and administrative personnel would
also be located on Harbor Island. Other space
at the terminal would serve for offices and
facilities for operating personnel, customs
officials, environmental officgr, pilots
office, a public observation platform, and a
laboratory. There would also be a small
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warehouse and maintenance workshop, as well as
buildings for the Fire Company and the Corpus
Christi Oil Spill Association.

Waste Water Treatment Facilities. Waste water
treatment facilities would be provided as
required to comply with environmental control
standards. These facilities would include
tankage water draw 1lines which would be
connected into a closed sewer line system.
The 1line would empty into a collection pond
from which the contents would be processed
through an o0il separator and water treating
facility. After necessary treatment, the
effluent water would be contained in an
aeration pond before release into natural
water bodies. All surface water run-off from
sensitive areas will be impounded and, if
necessary, treated before release. Chemical
treatment facilities would be provided for
sanitary sewer systems serving the terminal
buildings. Construction and operation of the
treatment facilities will coordinate with the
Texas Department of Water Resources and the
waste water discharges will require EPA and
State NPDES discharge permits.

Fire Protection. The proposed terminal
buildings and tank farm would be protected by
a system consisting of facilities for pumping
and directing saltwater or foam to fires.
Fire protection is described more fully in
Paragraph 1.47 "Safety and Fire Protection.”
Fire walls around the tanks would be
constructed 8 feet high with a 1l2-foot crown
width. These embankments would also serve as
a roadway to reach any area of the tank farm.

Communication Facilities. Communication
facilities would include conventional radio
and telephone service for ship-to-shore
communications for the control center and
communications between the control center and
the operations within the terminal. Further
discussions of the communications system are
presented in paragraphs 1.47 and 1.60 "Safety
and Fire Protection" and "Navigational Aids",
respectively.
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g. Electrical System. The electrical system
would include substations, switchgear, conduit
runs, distribution transformers, motor control
centers, lighting, etc., including standby
emergency generators to provide electric power
as required for safe and reliable operation of
the facility.

1.28 Pipeline. A buried pipeline, designed to operate at
constant throughput rates, would deliver the crude oil from
the terminal to various Corpus Christi refining centers, as
well as to interconnecting pipeline systems and other
delivery points. The pipe will be API 5LX 52, 40-inch OD by
0.500-inch wall thickness. Where required, concrete coating
would be applied to the pipe to maintain a negative bouyancy
factor of 1.25. The pipeline design is in accordance with
current D.0O.T. "Minimum Federal Safety Standards for Liquid
Pipelines" and ANSI B3l.4. The pipeline from Harbor Island
to Corpus Christi would be approximately 39 miles in length,
and its route would generally follow State Highway 361 from
Harbor Island to a point near Ingleside, Texas. It would
then pass between Gregory and Portland, Texas, subsequently
cross Nueces Bay, and then be routed into the Corpus Christi
refinery area. The pipeline from the terminal to the
delivery points would be monitored and operated from a
control center on Harbor Island. The approximate pipeline
mileages to points along the route would be as follows:

Approximate
Mileage from
Harbor Island Segment
0-9 Harbor Island to Aransas Pass
9-12 Aransas Pass to Ingleside
12-15 Ingleside to Portland
15-29.5 Portland to Nueces Bay
29.5-39 Nueces Bay to Corpus Christi refineries

including approximately 1l-1/2-mile
underwater crossing of Nueces Bay

Where these pipelines cross navigable waters, a Department
of Army permit will be required. This permit application
does not include the pipeline crossings.

1.29 Pump Station. There will be a single initial pump
station for the pipeline system. The land required for the

17

Google



Harbor Island tank farm and pipeline pump station would be
approximately 250 acres. A total of 9500 operating horse-
power would be required by the pumping operation. Turbine-
type meters would be installed to measure throughput volumes
to the pipeline.

1.30 Types of Dredges. There are two basically different
dredging concepts employed for the proposed project: the
use of trailing hopper suction dredges for the offshore work
and the use of cutter head hydraulic suction dredges for the
inshore work. It is believed that use of these types of
dredges would provide the greatest certainty of achieving
the desired 2-year schedule for completion of the dredging
work, as well as greater economy in terms of project costs.

1.31 Offshore Dredging. The desired 2-year schedule for
completion, coupled with the 80-foot dredging depth and the
anticipated wind and wave conditions in the open waters of
the Gulf and in the Jetty Channel, form the basis for
assumption of the use of trailing hopper suction dredges for
this portion of the work. Such hopper dredges trail a
large-diameter pipe and nozzle at an angle as they transit
the channel, draw up material from the bottom by suction,
and deposit the dredged material into hoppers on the dredge.
For dredging to the proposed project channel depth, hopper
dredges would normally operate with an underwater pump for
greater efficiency and higher progress rates. When the
hoppers of the dredge are filled with dredged material, the
dredge would travel to the approved disposal site and place
the dredged material within the designated area.

1.32 The material to be dredged in the Approach and Jetty
Channels is predominantly sandy material which could readily
be removed by hopper dredges. However, there 1is some
material of a stiffer consistency which would reduce the
dredging production rates. Until the extent of this latter
area and the qualities of the stiffer material are better
defined, it will not be possible to precisely define the
offshore dredging fleet that would be necessary to meet the
proposed schedule. However, it is anticipated that two
hopper dredges of 12,000-cubic yard capacity would be
required, and that possibly two 8,000 cubic yard or three
6,000 cubic yard dredges may be required to supplement the
two larger dredges. It is anticipated that dredging
operations would take place over the entire channel
simultaneously. This would allow staged use of the channel,
if applicable, and would be necessary to permit several
dredging vessels to be employed. It is the 1intent to
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minimize the duration of the period of disturbance of the
environment by dredging operations. Dredged material from
the Jetty Channel and the Approach Channel would be placed
in offshore disposal Areas F-G, along the south side of the
Approach Channel, (Figure 4). At present, there is only one
commissioned U.S. registered, privately-owned hopper dredge.
It has a split-hull hopper with a 70-foot maximum working
depth and 3,600-cubic yard capacity. It is understood that
construction of one additional U.S. dredge with approximate
capacity of 3,600, cubic yards will be completed during
1979. Two other dredges of 4500 and 8000 c.y. capacity are
scheduled to be constructed. Only one dredge will have an
80-foot working depth. However, even if all three dredges
could be dedicated full time to the proposed project, the
schedule would be substantially extended, and the costs
would be materially higher than if foreign dredges were
utilized. Because of limited anticipated availability of
U.S. registered dredges of requisite capacity and size,
foreign dredges may have to be considered for performance of
the offshore work. The applicant is aware of the 1legal
constraints imposed on foreign dredges by 46 U.S.C. 292.

1.33 Maintenance dredging of the proposed Approach channel
has been estimated by Southwest Research Institute (SWRI) to
be 2 million cubic yards per year. However, because
information concerning littoral drift and siltation rates is
incomplete, this figure may vary significantly.

1.34 Inshore Dredging. The inshore dredging activities
would include work on the turning basin, docking basin, and
the relocation of a portion of the tributary channel to
Aransas Pass. For this work, it is planned that U.S.
registered hydraulic pipeline dredges would be employed.
These dredges operate using "spuds" or anchors to maintain
their position and advance to the work, and they dredge by
means of a rotating "cutter head" at the end of a suction
pipe in advance of the dredge. The dredged material is
drawn up the suction pipe by pumping and is disposed of via
pipeline to designated confined areas approved for filling.
For dredging to the proposed project depths, it is likely
that the dredges would be equipped with underwater pumps
which would be used in conjunction with pumps on the dredge.
For distant disposal areas, an intermediate pumping station,
or booster pump, may be installed. The dredged material
would be placed within approved leveed containment areas
which would contain the solids. The effluent from such
areas would flow over adjustable wiers with controlled rates
of discharge and be discharged into either the Gulf (for the

19

Google



San Jose Island disposal area), or into the docking basin or
the Corpus Christi Ship Channel (Figure 4).

1.35 The first step in the inshore dredging would be to
construct the levees around the docking basin and around
Disposal Areas A and B. It is probable that most, if not
all, of the construction of the 1levees would be started
using a dragline to place the material for a toe levee. The
material dredged initially would be placed behind the toe
levee. The upper portions of the 1levees would then be
constructed by bulldozing portions of the initially dredged
material into position and shaped with a dragline to form
the balance of the containment levee.

1.36 There are three or four U.S. cutter head suction
dredges in the immediate service area which are suitable for
work on the proposed project. It is probable that three
such dredges would be required to meet the schedule.
Typically, these would be 30-inch size with 6,000
horsepower, and would have a supplemental underwater pump
and also employ booster pumps to deliver dredged material to
distant areas. Because of the need to employ multiple
pieces of equipment, it is anticipated that work would
proceed simultaneously and continuously on all of the
inshore dredging areas. The timing of performance of
portions of the work could be adjusted to reflect
environmental conditions. Initially, emphasis would be on
placement of select dredged material in portions of Disposal
Area A in proximity to the docking basin and excavation of
the portion of the docking basin where VLCC docks would be
located, as well as upon relocation of the Aransas Pass
Channel.

1.37 It is estimated that approximately 13.1 million cubic
yards from the turning basin would be placed on San Jose
Island to form a major portion of a levee 20 feet in height
extending from the North Jetty to the existing dunes,
located approximately 4 miles to the north. 1In addition,
approximately 6.8 million cubic yards from the docking basin
would be placed on San Jose Island to create the balance of
the levee. The remainder of the estimated total of 24
million cubic yards from the docking basin would be disposed
of in Area A, as well as the 300,000 cubic yards from the
Aransas Pass tributary channel. The estimated total
capacity of Area A, including the present Exxon and
Petrofina properties, would be 23.7 million cubic yards,
based on a final grade elevation of +15 feet MSL.
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1.38 Southwest Research Institute estimated the maintenance
dredging in the inshore channels and basins at 1.6 million
cubic yards per year. These volumes would be disposed of in
the remainder of Disposal Area A until such time as the area
had been filled to an elevation of approximately 15 feet;
then other areas such as C and D would be used for
subsequent disposal of dredged materials.

1.39 Jetty. The initial project plans call for
construction of a full north jetty prior to removal of the
existing north jetty. However, such a concept entails
considerably more expense than either stabilizing the
existing channel to deepen it, or a construction concept
where by the new jetty could be constructed largely or in
part from the materials of the existing jetty. Therefore,
the jetty stabilization movement concepts continue to be
studied and subject to the approval of the Corps of
Engineers, may be modified in the final project. Such
modifications would be required to meet Corps of Engineers
criteria for maintenance of the integrity of the system and
provide interim protection to vessel traffic during
construction.

1.40 Marine - Docking and Shore Protection. The docking
basin, after being dredged to its described configuration
would have slopes from an elevation of -6 feet MSL to +6
feet MSL protected to prevent erosion as a result of tidal
action, currents, waves and turbulence. The majority of the
construction work on the ship berths would be performed
utilizing barge-mounted cranes and specialized pile driving
equipment. Equipment and facilities so installed would
include installation of the jackets for the piers, driving
the piles, installation of fenders and catwalks, fabrication
of concrete forms, pouring of concrete, etc. Prefabricated
modules (such as the jackets), units, forms, etc. would be
used where possible to reduce the on-site construction
operations to a minimum. Close control would be maintained
over the construction operation to minimize the possibility
of pollution from petroleum spills or debris from
construction. A positive program would be developed and
carried out. Containment and cleanup would be effected
through use of temporary floating booms and patrol boats, as
necessary. The booms would isolate construction areas,
where practical, and the patrol boats would be employed for
prompt response should remedial action be required. It is
projected that the construction work on the ship berths
would commence approximately 6 months after commencement of
the dredging operations and would extend over a period of
approximately 18 to 24 months.
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1.41 Terminal. Construction of terminal surge tankage
would begin approximately 6 months after the placement of
the land f£ill for construction. It is planned that such
terminal tankage would be placed on land raised to a minimum
elevation of 16 feet above MSL and suitably compacted to
support the large floating-roof steel tanks. Suitable soil
compaction would be achieved either by use of a surcharge of
additional depth of fill material, or by use of vibratory
compaction of the selected sand fill material. Soils tests
would be made of the area to determine the pressure which
the soils would support, and, if necessary, additional
foundation measures such as concrete piles or support pads

would be installed. All onshore construction work
(including that of levee construction, tank erection,
installation of piping, construction of buildings,

electrical work, etc.) would be performed by standard
methods of construction common to the industry with
judicious precautions to ensure that disruptions to the
environment are minimal. The initial 6-month period prior
to commencement of terminal construction would be employed
for placement of steel orders, delivery of the tank steel,
the mill and plant fabrication operations, and mobilization
of the construction effort preceding the jobsite fabrication
of the tanks. The tanks would be started with a ring base,
and then the curved metal plates would be welded in place in
sequential rings until the tank was completed to the
diameter and height required to contain the desired volume.
Completion of the first tank would require aproximately 4
months from start of construction, and succeeding tanks
would be completed at approximately l-month intervals. The
first 8 tanks projected for the initial throughput increment
would be completed approximately 16 to 18 months after
commencement of work on the project.

1.42 Pipeline Construction. The construction of the
pipeline could be completed within a 1l-year span. The
actual work of construction of the pipeline itself would
require approximately 4 to 6 months, and that of the pump
station approximately 6 to 8 months. The pumping units
would be of the "packaged" type in which the pump driver and
the pump are mounted together, along with the necessary
instrumentation and control, to form a complete functioning
unit. This would permit factory testing for performance and
minimize the onsite construction effort. The selection of
either electric motor or turbine drivers would be subject to
final design of the system. The pumping unit would function

22



automatically in response to remote control from the
operating center at Harbor Island. The units would be
"fail-safe" in operation and would shut down in response to
indicated "faults" in the operation of the system.

1.43 The land portions of the pipeline would be installed
by means of a conventional pipeline operation. This would
involve clearing and grading of the pipeline right-of-way,
stringing of the pipe along the right-of-way in 40-foot (or
80-foot "double-jointed") sections, trenching of a ditch in
which to install the pipeline, welding of the joints
together, testing of the joints, and then lowering the
welded sections of the pipeline into the ditch. "Tie-in
welds" would be made in the ditch to join the lowered-in
sections. Where the water table is near the ground surface,
the pipeline would be of a minimum negative bouyancy of
1.25; This would be achieved, when necessary, by a concrete
coating placed around the pipe. Such coating would be
applied to the pipe joint sections prior to welding of the
system and then the welded joints would be subsequently
concrete-coated after inspection. A final hydrostatic test
would be made of the pipeline as a whole prior to placing it
in operation. The pipeline would subsequently be covered
with soil, and the area restored to its original contour.

1.44 Water crossings, such as the Morris and Cummins Cut,
the Intracoastal Waterway, and Nueces Bay would be crossed
by means of a technique called "Underwater Pulling." In
this technique, the entire length of the pipeline crossing
would be welded together on the ground perpendicular to the
direction of the waterway to be crossed and, for shorter
crossings, it would be subsequently drawn across the bottom
of the waterway by means of a cable pulling operation. For
longer crossings, several long sections would be made up and
these would be welded together and the crossing made in
partial pulls corresponding to the lengths of the segments.

1.45 Operations. This section on Operations describes the
marine operation, the terminal and pipeline operation, and
has supplementary sections describing in greater detail the
Safety and Fire Protection Systems, Aids to Navigation, and
the Environmental Monitoring Program.

1.46 Marine Operation. Fully loaded 275,000 DWT tankers
could use the Harbor 1Island Deep Draft Inshore Port, and
larger vessels would be able to enter under favorable
conditions or when partially loaded. The 275,000 DWT VLCC's
would have drafts ranging up to approximately 70 feet loaded
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when entering the port, and approximately 40-foot draft in
ballast condition when departing. All harbor pilots who
would be berthing VLCC's would receive additional experience
in handling VLCC's by training at a school having simulators
of 1large ships and by interchange of operating information
through the International Pilots Association.

1.47 Operational 1limits would be established for the port
as a function of weather and sea conditions to assure safe
operation at all times. The harbor pilot would board the
VLCC's seaward of the entrance to the dredged channel. In
the Approach Channel, the vessels would be under control of
the harbor pilot and would proceed at approximately 8 knots.
Entry would normally be under ebb tide conditions,
preferably at the start of the ebb tide, and departure would
be on any tide. By the time the VLCC reaches a point
approximately 2 miles from the seaward end of the Jetty
Channel, it would have slowed to 2 knots, and up to 4 tugs
of approximately 3200-horsepower each would commence
assuming control of the tanker. By the time the VLCC
reaches the narrower Jetty Channel, the tanker would be
under full maneuvering control by the tugs. A typical tug
arrangement would be with one tug on each side of the bow,
one astern, and one pushing on the side, the particular side
depending upon the tidal forces. The number and size of
tugs and towing arrangement would be determined by the
professional judgment of the pilots. The pilot would be in
full communication with the shore-side guidance system
control, and with each tug by radio. Directions would be
given to the tugs as needed to maintain the tanker in a mid-
channel position en route to a location directly off from
its assigned berth in the docking basin. One-way traffic
would prevail in the Jetty Channel for all ocean-going
vessels, including VLCC's. However, it should be noted that
VLCC's in ballast could depart northward from the dredged
entrance channel shortly after leaving the Jetty Channel,
thus limiting traffic to one-way for only a short distance.

Once within the Jetty Channel, the tugs would move the VLCC
at less than 1/2-knot inside the docking basin to a location
approximately 200 feet off of, and parallel to, a specified
berth. The final approach to the berth would be made with a
minimum of forward motion, and transversely at less than
1/4-knot. During these last maneuvers in the still waters
of the docking basin, two tugs would push on the side
outboard from the berth (starboard side) at the bow, and two
at the stern. All pushing tugs would then hold the tanker
while mooring lines were run to the mooring and breasting
structures. Departing tankers would be maneuvered by four
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tugs in a similar manner as during the approach, but with
the procedure reversed. Departure could be accomplished on
any tide.

1.48 0il Spill Control Operation. The o0il spill control
operation would be governed by the Department of
Transportation, Sixth Coastal Region 0il and Hazardous
Substances Pollution Contingency Plan and by an 0il Spill
Contingency Plan developed for the project and approved by
the EPA and the Coast Guard. It would be the intent of this
plan that no o0il would be permitted to escape into the
navigable waters of the U.S. as a result of the operation of
the Harbor Island facility. Protection procedures would be
routinely employed to isolate each docked vessel.
Individual booms would be employed around the tankers at
each berth. For each berth there would be approximately
2,000 feet of back-fence boom and approximately 2,200 feet
of boom that would be routinely deployed in the basin on the
deep water side of the vessel. It would be secured by
mounting hardware on the dolphins and platforms and deployed
by a boom-tending boat. As an additional protection, a
harbor boom would be available to close off the entrance to
the docking basin. Two diesel-powered boom boats would
deploy the harbor boom, which would be secured by mounting
points on both sides of the basin entrance. Such a boom
would be approximately 2800 feet in 1length and of heavy
construction with a 3- to 4-foot vertical dimension. 1In
addition to the harbor boom and back-fence booms, stowed
boom packs would be maintained at the facility for
deployment in an emergency. These would consist of
approximately 4,000 feet of boom in 6 to 10 packages.
Loading arms would have rapid emergency shut-off features
which would be automatically activated by sudden pressure
change in the loading lines and would 1limit the potential
magnitude of o0il spills. Unloading operations would be
ceased in severe weather conditions, and tankers would
vacate the berths for the open waters of the Gulf 12 hours
in advance of expected hurricane conditions. Necessary
equipment would be provided and stored on-site for rapid
clean-up of any spill which might occur. The o0il spill
control operation would function under the direction of the
existing Corpus Christi 0il Spill Control Association
(ccosca). For clean-up purposes, an oil skimmer would be
brought in as needed. 1In addition, sorbent materials would
be provided at the facility for clean-up use in an
emergency. Permanent weir-type openings would also be
provided in the northwest wall of the basin, to assist in
increasing the rapidity of clean-up in the event of a
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possible spill. It would be planned to place the weir so as
to take advantage of the prevailing southeast winds. If
wind patterns within the facility indicate efficiency of
clean-up could be significantly improved, a permanent weir-
type spill pool would also be provided in the southeast
corner of the basin. Vacuum trucks, pumps, floating
skimmers and  sorbent materials would be provided by the
facility for oil spill clean up purposes. Additionally,
equipment of the CCOSCA and Coast Guard would be available
for use in large spills occurring in the docking basin and
adjacent waters.

1.49 Terminal and Pipeline Operations. After the tankers
had been berthed, connection would be made between the four
flexible joint metal loading arms on each berth platform to
the manifolds of the tanker. It 1is projected that the
typical tanker turnaround time would be 36 hours and the
unloading time at the berth approximately 24 hours. This
assumes tankers providing 125 psi at the rail and use of
this pressure to fill the onshore surge tanks at rates up to
100,000 barrels per hour. The crude oil would be metered
for custody transfer purposes after it leaves the tanker,
and again at a later time by another set of meters before it
enters the pipeline for delivery to refining centers. The
centralized control system for the terminal and pipeline
operations would be located in an office on Harbor Island.
There, all remote controls, records, and alarms would be
displayed for the benefit of terminal operating people. The
control system would be computerized to continuously monitor
and display all important phases of operation and present
status of the system. It would include cathode ray tube
video display, teleprinters, and push button keyboard
controls. Based upon projected throughput, it is planned
that two segregations of crude o0il would be maintained
initially within the surge tankage at Harbor Island. These
two types of crude o0il would be delivered to Corpus Christi
refining centers in batches of an economic size, as dictated
by requirements of the operating companies and efficient
pipeline operations. The surge tankage at the Harbor Island
terminal would permit delivery to refining centers and
interconnecting pipeline systems at the average throughput
rates of the system.

1.50 Safety and Fire Protection. A fully integrated safety
and fire protection program is planned as an integral part
of the Deep-Draft Inshore Port at Harbor Island. It would
provide protection to the public, environment, discharging
tankers, docks, surge tankage, pump stations, and ancillary
facilities. An operation manual would be prepared, and all
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personnel involved in the port activities on Harbor Island
would be thoroughly trained in operating procedures prior to
commencement of operations. Such a manual would comply
fully with U.S. Coast Guard regulations for 0il Transfer
Facilities - including the latest published revision in the
June 27, 1977 Federal Register under 33 CFR 154, 155 and 156
to harmonize with IMCO's International Convention for the
Prevention of Pollution from Ships, 1973, and such other
regulations as may be promulgated.

1.51 Codes and Standards. Safety and Fire Fighting
Standards will comply with the following:

a. "Operations of Marine Terminals" National Fire
Protection Association (NFPA) No. 307

b. "Piers and Wharves" (NFPA) No. 87
c. "Centrifugal Fire Pumps" (NFPA) No. 20
d. "Foam Extinguishing Systems" (NFPA) No. 11

e. "Sprinklers, Fire Pumps, and Water Tanks"
(NFPA) Vol. 6

f. "Alarms and Special Extinguishing Systems"
(NFPA) Vol. 7

g. "Portable and Manual Fire Control Equipment"
(NFPA) Vol. 8

h. "Handbook of Fire Protection" (NFPA)

i. Applicable Coast Guard and other governmental
Regulations

1.52 Alarm System. A fire and o0il spill alarm system would
be installed connecting discharging tankers, oil docks,
tugboats, work boats, stations of the Refinery Terminal Fire
Company, oil spill control office, security guard office,
pilot office, Harbor-master's offices, Coast Guard Captain
of the Port Office, and other shore stations.

1.53 Communication System. A VHF radio communication
system would be installed to link equipment operating in the
Harbor Island Port area. This system would provide
communications between the tankers, tugboats, work boats,
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docks and the land based units, as well as the Harbor-
master's offices on Harbor Island and in Corpus Christi, the
fire station on Harbor Island, the Refinery Terminal Fire
Company station in Corpus Christi, the oil Spill
Association, Coast Guard Captain of the Port office and
other appropriate shore stations.

1.54 Surge Tankage. Each tank containing an inflammable
liquid would be equipped with approved foam heads installed
in accordance with applicable codes. Foam 1lines would
extend from the foam heads to 1locations outside the fire
~walls adjacent to all-weather roads which would provide
ready access for land-based fire fighting equipment. An
adequate supply of foam and chemicals would be maintained in
the port area for fighting oil fires, either aboard tankers
or at shore installations.

1.55 Docks and Tankers. To the extent feasible, each crude
0oil receiving dock would be fireproof and designed to
contain spills that may occur on the dock platform. Spilled
0il would immediately £flow into a "slop" tank located on
shore. The dock platform would be equipped with a perma-
nently mounted foam dispersal system which could blanket
both the dock and manifold area of the tanker with foam.
Operation of this system could be controlled either from the
dock or from a remote station. Remote hydraulically-
controlled monitors would be placed at appropriate locations
on the mooring and breasting structures to blanket over the
tanker dock. These would be equipped with either fog
nozzles or foam nozzles and a foam proportioner that could
supply either a fog or foam blanket over the tanker deck.
Four inch fire hydrants, hoses, fog nozzles, and other
Underwriter-approved equipment would also be installed. Dry
chemical extinguishing agents would be maintained on the
docks and at other approved locations throughout the port
area.

1.56 Ancillary Facilities. The API trap into which oil
received from the docks and from inside the fire walls and
other sources would be pumped, would be protected by a
permanently installed blanket foam system which could be
activated by remote control in case of a fire.

1.57 Water Supply System. Fresh water for fire fighting
would be provided by looped mains with standard fire plugs
located at strategic points throughout the port area. A
backup system using salt water would be installed.
Electrical or diesel driven pumps would provide the

28

Google



necessary pressure. Salt water would be taken from either
the docking basin or Corpus Christi Ship Channel through a
pipeline taking suction below the water surface.

1.58 Electrical System and Controls. All electrical
components and controls installed would comply with the
applicable National Electrical Manufacturers Association
(NEMA) Standards and the National Electrical Codes for the
areas in which the equipment would be installed.

1.59 Onshore Fire Protection. A fire station with an
adequate number of mobile fire fighting units and ample
supply of foam and other chemicals would be maintained in
the port area under the supervision of the Refinery Terminal
Fire Company. The fire fighting capability maintained at
Harbor Island would be supplemented by the fire company from
its main station 1located in Corpus Christi. The Refinery
Terminal Fire Company, a non-profit corporation with 29
years experience in providing fire protection for the Port
of Corpus Christi and adjacent industrial areas, would
furnish necessary fire fighting equipment and personnel to
provide protection for the docks, tankage, pump stations and
ancillary facilities situated in the Harbor Island Port
areas, similar to that which it now provides in the Corpus
Christi Port Area. The fire company would provide firemen
on the tugboats whenever these boats were used as fireboats.
Among the present members of the fire company are the
Navigation District and most of the Harbor Island
Participants. Backup capability for the fire company would
be provided through liaison and cooperative agreement with
the Corpus Christi Fire Department, U.S. Navy Fire
Department, U.S. Coast Guard and other area cities. Each
organization, wupon request, can provide support to the
others requesting assistance, thus providing significant
additional capability to meet emergencies anywhere in the
Corpus Christi Bay area.

1.60 Offshore Protection for the Docks and Tankers. No
less than three tugboats, depending upon horsepower, would
be required to maneuver and control the tankers while
docking and undocking at the Harbor Island docks. Each
tugboat would be equipped with the most current and
efficient apparatus for fighting oil fires on tankers and on
the water. Should the need arise, these boats could be
operated as fireboats. Capability of these tugboats to
fight oil fires would be equal to that of any fireboat. The
tugboats, when in service as fireboats, would operate
generally in accordance with an agreement recently entered
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into between the Navigation District and a company that
maintains a new 3200-horsepower tugboat at the Port of
Corpus Christi. Under the present agreement, the Refinery
Terminal Fire Company provides the fire fighting personnel
for the tugboat when it is operating as a fireboat. The
fire company also provides and maintains 1000 gallons of
foam on the tugboat in a tank built into the boat for this
purpose. To have this service available in the port, the
Navigation District pays a daily standby charge to the
company for providing and maintaining permanent fire
fighting equipment on its tugboat and an hourly rate when
the boat 1is operating as a fireboat. It is contemplated
that a similar agreement would be negotiated with the
additional tugboats operating at Harbor Island.

1.61 Ballasting and Tank Washing Operations. Since the
proposed project would only handle import of crude o0il, no
discharge of ballast water is anticipated. Ballast water
will however be taken from the channel as the ship unloads.
Tank washing would not be allowed in the project area.

1.62 Protecting the Public, the Environment and Port

Facilities at the Deep-Draft Port on Harbor Island.
Providing for the safety of the public, protecting the
environment and the public port facilities on Harbor Island
would be the responsibility of the Navigation District.
Likewise, general supervision of the operation of the public
docks would be a function of the Harbormaster acting for
Nueces County Navigation District No. 1. Prior to
commencing operations, applicable rules and regulations
consistent with Federal, State and 1local 1laws would be
adopted by the Navigation Commission to accomplish these
objectives. For protection of the public, access into the
properties would be controlled by cyclone fences and guarded
entrances. Such security would be under the direct
supervision of the Harbormaster's office, unless such
authority is delegated to others. In the latter case, the
Harbormaster's office would continue to have general
supervision in the port area. For fire and spill
protection, the Refinery Terminal Fire Company; . the
tugboats, work boats, pilots and 0il Spill Association would
be available upon call by the Harbormaster's office. While
discharge of a tanker is in progress, a "dock master" would
be on duty on the dock at all times monitoring the
operations. Readily available to him on the dock would be
an emergency alarm system as well as a direct communication
line between the dock, the center controlling the flow of
oil into the surge tanks, and the ship's officer controlling
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the unloading operation mate onboard the tanker, to assure
instantaneous response in case of an emergency while the
unloading operation is in progress.

1.63 Navigational Aids and Their Use. Standard visual aids
to navigation necessary for safe operation of the Harbor
Island Deep-Draft Inshore Port would be provided as
required. Such visual aids would include ranges, fixed
structures, and buoys. They are described as follows:

a. Ranges. These are visual targets denoting the
center-1line and sidetracks within the
navigable channel. The front and rear targets
are differentiated by design and color.
Sensitivity to direction is dependent upon the
distance separating the targets. Visibility
under normal conditions is dependent wupon
height and size. Ranges and 1lights with
twelve mile visibility are available, and
these are 1lighted at night and in times of
poor visibility. Each 1light has its own
unique characteristic.

b. Fixed Structures. These are bottom mounted
and are used to denote position or limits and,
in particular, turning points in the dredged
channel.

c. Buoys. These are lighted and specially tight-
moored with distinctive coloration and
numbering and are used to denote position or
limits along the seaward channel entrance.

1.64 Radio Positioning. Radio navigation devices may be
grouped into those appropriate to the purposes of general
aids to navigation and those of high accuracy and high
stability for precision or controlled navigation.
Supplementary aids to position-fixing are radar transponders
which, when triggered by ship radars, emit a signal clearly
identifiable on the radar screen. Present technology is
available which can meet the operating needs of the
facility; however, specific selection of systems or
equipment would be made from that available just prior to
the date the Harbor Island Deep-Draft Inshore Port would
commence operation. Various types of radio positioning aids
may be described as follows:

a. General Aids to Navigation. Already available
in the Gulf of Mexico are "LORAN A" and "LORAN
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C" - which allow electronic determination of
position by the intersection of two 1lines of
position from two "Master-Slave" stations
emitting synchronized electromagnetic wave
pulses. The line of position is determined by
measuring the time differences between the
pulses from the paired stations. The vessel's
actual position 1is determined from the
intersection of two such position lines
derived from inspection of the navigation
chart upon which incremental lines of position
are color-coded.

Precise Navigation Systems. The same
principles described before are also used in
approved, precise (Multi-user) navigation

systems. Such systems are shorter in range
and are so .configured as to provide optimum
accuracy and stability within the selected
prime areas of interest. Several such systems
are available, employing a mix of phase
comparison and synchronized pulse techniques.
On-board receivers provide instant and
continuous read-out directly applicable to
special pre-drawn charts. 1In addition, track
plotter devices directly interfaced to the
system can supply the Pilot and Ship Master
with precise control during transit of the
dredged channel. All units are duplicated to
provide redundancy. Position accuracy of +10
feet throughout the critical channel transit
could be achieved if the system is properly
configured.

Supplementary Aids. Suitably positioned radar
transponders on shore, or on offshore
structures, would emit a characteristically
coded signal when triggered by the emission of
X-band ship radars with horizontal polariza-
tion. Radar ranges from such fixed
transponder stations could provide back-up in
the event of catastrophic failures.

Communications. All deep sea vessels within port
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limits and all vessels involved in transiting the approach
channel would be equipped with common ship-to-ship and ship-
to-shore radio-telephone communications. From the relocated
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Aransas Pass Sea-buoy all vessels transiting the dredged
channel would be under port directed Pilotage. All pilots
would be personally equipped with portable radio-telephone
transmitter/receivers and with portable navigation system
receivers capable of direct plug-in to ship's power.

1.66 Approach Procedures. The following text describes the
use of aids to navigation contemplated for this project.
The following apply to the procedures relevant to the
exercise of port control of inward and outward-bound traffic
transiting the dredged channels:

a. The 1length of the dredged channel from the
seaward end of the north jetty across the
Aransas Pass Bar to Sea would be approximately
10.59 nautical miles.

b. The draft of conventionally loaded outward-
bound vessels would not exceed 45 feet. Such
vessels would leave the critical reach of the
channel to the north approximately 3 miles
seaward of the outer end of the jetties.
Those outward-bound vessels sailing light
would 1leave the channel 1 mile seaward of the
end of the jetties.

c. For inward-bound vessels, absolute right-of-
way would be provided. The critical section
of the channel would be the inner 5 miles
approaching Harbor Island. This part of the
channel would require high candlepower,
lighted, center-line range markers,
established with a height and distance
differential to provide adequate sensitivity
in the inner 5 miles. Lighted side ranges in
contrasting colors would also be provided.

d. The outer 5 miles of dredged channel, non-
essential to either loaded inward-bound or
outward-bound traffic with drafts less than 45
feet, would be limited solely to use by deep-
laden inward-bound VLCC's provided with
precise navigation control and continuous
ship-to-shore communication.

e. The entrance to the seaward end of the dredged
channel would be marked by a specially
emplaced tight-moored, characteristically
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