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PREFACGE

This Proceedings volume presents summaries of the presentations and
discussions of the Ninth Annual Information Transfer Meeting (ITM) held
on October 25-27, 1988, in New Orleans, Louisiana. These ITM'’s have been
sponsored by the Minerals Management Service (MMS), Gulf of Mexico
Regional OCS Office, annually since 1980 in support of the OCS oil and gas
program to foster exchange of information among participants, including
MMS staff; invited speakers from academic institutions, Federal and State
agencies, industry, conservation groups, and knowledgeable individuals;
contractors for MMS-funded environmental and socioeconomic studies; and
the audience of general invitees. This volume includes session overviews
by the respective session chairpersons, each of which is followed by short
accounts of presentations by the authors.

The Minerals Management Service wishes to thank all ITM participants:
the MMS staff responsible for planning and conducting the meeting; the
invited speakers who have given their time and energies to share
information with all attendees; and to the staffs of Geo-Marine, Inc. and
the Doubletree Hotel, who have provided excellent logistical support for
the meeting. The Minerals Management Service also thanks Geo-Marine, Inc.
and the Economic Development Council and its Petroleum Committee of the
Chamber of Commerce/New Orleans and River Parishes, who each provided
attendees with an enjoyable reception.

The Minerals Management Service invites comment and constructive criticism
on the annual Information Transfer Meetings and the resulting Proceedings
documents.
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Opening Plenary Session
Overview

Dr. Richard Defenbaugh
Minerals Management Service
Gulf of Mexico OCS Region

The primary purposes of the Opening
Plenary Session are to welcome
attendees to the Information
Transfer Meeting (ITM) and to
initiate the meeting with one or
two major presentations that are
of interest to a broad cross-
section of meeting attendees, and
are pertinent to the interests of
the Minerals Management Service’s
(MMS) Gulf of Mexico Outer
Continental Shelf (OCS) Regional
Office.

The ITM was called to order by Mr.
Garza, who welcomed attendees,
introduced the staff responsible
for meeting 1logistical support,
made appropriate housekeeping
announcements, and introduced Dr.
Defenbaugh who discussed the
purposes and functions of the ITM
and introduced subsequent speakers.

The primary purposes of the ITM are
to provide a forum for "scoping"
topics of current interest or
concern relative to environmental
assessments or studies in support
of offshore o0il and gas activities
in the Gulf of Mexico OCS Region;
to present the accomplishments of
the MMS Environmental Studies
Program for the Gulf of Mexico and
of other MMS research programs or
study projects; to foster an
exchange of information of regional
interest among scientists, staff
members, and decisionmakers from
MMS, other federal or state
governmental agencies, regionally
important industries, and academia;
and to encourage opportunities for
attendees to meet and develop or

nurture professional acquaintances
and peer contacts.

The ITM agenda 1is planned and
coordinated each year by the MMS
Gulf of Mexico OCS Regional Office
staff around the three themes
mentioned above--issues of current
interest to the Region or the MMS
oil and gas progranm;
accomplishments of the agency; and
regional information exchange. All
presentations are invited, through
personal contacts between session
chairpersons and the speakers, and
meeting support funding is provided
through the MMS Environmental
Studies Program. All meeting
logistical support is provided by
a contractor (Geo-Marine, Inc.) and
subcontractors selected through the
usual federal procurement process.
A proceedings volume 1is prepared
for each ITM, based on abstracts
or brief technical papers submitted
by each speaker and on session
overviews prepared by each session
chairperson.

Mr. Pearcy, Regional Director of
the MMS Gulf of Mexico 0OCS Region,
formally welcomed the audience on
behalf of the MMS and extended a
special welcome to members of the
MMS 0OCS Advisory Board’s Gulf of
Mexico Regional Technical Working
Group and Scientific Committee, and
to participants in the MMS
Managerial Development Program.

Our two Plenary speakers were Dr.
Pulak Ray and Mr. Don Howard, both
of the MMS Gulf of Mexico OCS
Regional Office, who spoke on
differing aspects of the future of
offshore oil and gas operations in
the Gulf of Mexico, in "deepwater"
areas.

Dr. Ray presented an excellent
overview of OCS oil and gas
production, including a ©brief






the lowering of minimum bids to
$25.00 per acre 1in 1987, the
extension of lease terms for deep-
water tracts from five to ten
years, and passage of the National
Gas Policy Act (1978) have had a
significant cumulative positive
impact on the leasing and
exploration activity of the Gulf.
Before the implementation of
areawide lease sales, 95% of the
tracts were leased in water depths
less than 600 ft. Since 1984, only
50 to 60% of the tracts leased in
the western and central Gulf were
in less than 600 ft water depth.
The number of tracts leased in
water depths between 600-3,000 ft
stabilized at around 10% in the
central Gulf. The percentage of
tracts leased in deeper water
(>3,000 ft) has steadily increased,
both in the central and western
Gulf of Mexico. Even though
extensive exploration and
development have taken place, a
significant portion of the geologic
column (>12,000 ft) and geographic
area (>600 ft water depth) still
needs to be fully explored.
Undiscovered resources from the
partially, sparsely, and unexplored
areas (Figure 1.1) are expected to
hold significant resources. A
review of the production trends of
the Continental Shelf and Upper
Slope, and the potential of the
deeper water areas, is presented
in this paper.

PRODUCTION TRENDS

Pearcy and Ray (1986) presented the
well-established shore-parallel
production trends of the central
and western Gulf of Mexico. These
trends include Miocene, Pliocene,
and Pleistocene sediments. The
Pliocene trend is present only in
the central Gulf (Figure 1.2). Of
more than 12,000 reservoirs
studied, the majority are of Upper

Miocene, Pliocene, and Pleistocene
age in the central Gulf, and Middle
Miocene and Pleistocene age in the
western Gulf. In the central Gulf,
even though the younger reservoirs
predominate, they are smaller in
size (6,000 acre-ft per reservoir)
than the older Miocene reservoirs.
The recoverable reserves of liquid
(oil and condensate) in the western
Gulf are primarily contributed by
the Pleistocene reservoirs (about
355 million barrels), Lower and
Middle Miocene reservoirs account
for 50 and 60 million barrels
(mmbbls) each, and the Upper
Miocene contributes 13 mmbbls. 1In
the central Gulf, the Pleistocene,
Pliocene, and Upper Miocene
reservoirs contribute about evenly
between 3-3.6 billion barrels each,
while Middle and Lower Miocene
account for less than 1 billion
barrels. The recoverable gas
reserves of the western Gulf are
contributed primarily by
Pleistocene, Middle Miocene, and
Lower Miocene reservoirs.
Pleistocene being the dominant
contributor (about 9 trillion cubic
ft), Pliocene and Upper Miocene
account for less than 1 trillion
cubic ft (TCF) of gas reserves.
In the central Gulf, while
Pleistocene reservoirs are the
dominant contributor to the total
recoverable reserve, Pliocene,
Upper Miocene, and Middle Miocene
account for 16 to 22 TCF each.
Less than 3 TCF of gas |is
contributed by the Lower Miocene
reservoirs.

Some of the hottest plays of the
Continental Shelf and Upper Slope
of the Gulf of Mexico include the
Corsair trend of the western Gulf,
Flexure trend of the central Gulf,
and Jurassic Norphlet trend of the
eastern Gulf. The Corsair trend
is a Middle Miocene geopressured
gas play where production depth
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ranges from 8,000 to 16,000 ft.
The reserve has been variously
estimated at about 2 TCF. The
plays of the Corsair trend are
associated with paleoshelf margin
deltaic deposits present on the
downthrow side of a listric growth
fault system. The exploration and
development activities are plagued
with the high cost of deep
drilling, falling gas prices, and
corrosive gas content. The first
discoveries of the Jurassic
Norphlet trend were made in the
state waters of Alabama. In the
federal waters thicknesses of
reservoir quality sand up to 1,000
ft have been encountered. The
depth of expected producing
horizons range from 16,000 to
21,000 ft. The first discovery of
the Norphlet trend in the federal
waters was announced in 1988 in
Destin Dome Block 111 (Amoco)
followed by the discovery of Destin
Dome Block 56 (Chevron). The
Flexure trend, which is located on
the Upper Continental Slope, 1is
both a gas and oil play. A total
of 72 wells have been qualified as
producible. Fifty-five fields have
already been established. The
Pliocene and Pleistocene pay
thickness of this play ranges from
75 ft to in excess of 200 ft at a
depth of 8,000 to 18,000 ft. The
first discovery in this trend was
the Cognac field 1located 1in
Mississippli Canyon Block 194
(Shell). The Flexure trend 1is
characterized by an intense
episodic salt activity which
includes both vertical and lateral
movement.

DEEPWATER POTENTIAL

The Continental Slope of the
northern Gulf of Mexico represents
an area of high hydrocarbon
potential. Exploration of the
shallow water portion of the slope

10

has met with extreme success. At
least 16 o0il and/or gas fields have
been discovered in this area
between East Breaks and Viosca
Knoll at water depths between 600

to 1,500 ft. Recent drilling at
water depths exceeding 7,500 ft
clearly indicates that the
exploration of the entire

Continental Slope is well within
technological limitations.

The reservoir rocks in the slope

area are Cenozoic clastics,
consisting of turbidite sands,
slump, and other mass wasting

deposits and intraslope blocked
canyon sediments. Reservoir
quality sediments are expected to
be present in the entire geologic

column from the Mesozoic to
Quaternary. However, the
Quaternary section, except in the
Mississippi fan  area, thins

considerably in the deeper water
areas. The Lower Miocene and Early
Tertiary sections in the east
central Gulf are also extremely
thin and totally absent in some

cases. The Mesozoic reservoir
rocks are expected to be reefs,
reef talus, limestone, and
dolomites.

Dolan (1986) presented a cursory
look at the structural styles and
traps of the Continental Slope of
the northern Gulf Basin. He
indicated that the structures of
the area between East Breaks to
western Green Canyon are related
to intense vertical and lateral
salt movements. He also emphasized
the importance of stratigraphic
traps in the Mississippi Canyon
area. Based on the interpretation
of thousands of miles of CDP
seismic lines, limited releasable
well logs, and published
literature, certain generalizations
can be made regarding the future



hydrocarbon prospects for the Gulf
of Mexico slope (Figure 1.3).

The future hydrocarbon prospects
for the East Breaks area may range
from Miocene to Pleistocene in age.
Structures related to dip reversal
near the mid-to-upper slope seem
to be very prospective. The
Alaminos Canyon area contains
large-scale structures. Foote et
al. (1983), 1in describing the
Perdido Fold Belt, suggested
Oligocene to Miocene as the time
of uplifting of these structures.
Presence of possible Middle Miocene
submarine canyons in the Brazos
area, as Interpreted from seismic
data, suggests possible conduits
of reservoir-quality deep water
sands for the Alaminos Canyon area.
Even though both suitable
structures and reservoir rocks are
present, the hydrocarbon
exploration of the upper slope area
of Garden Banks has not been as
successful as in the Green Canyon
and Mississippi Canyon areas.

Future discovery potential of
hydrocarbons from Mississippi
Canyon, Green Canyon and Atwater
Valley areas 1is high. Both

suitable structures and reservoir
rocks are believed to be present
in these areas. In addition to
structural traps, stratigraphic
traps are of equal importance in
this area. In the lower slope
portion of this area, the section
below salt tongues may also have
high potential.

CONCLUSIONS

Even though the Gulf of Mexico OCS
has had a 1long Thistory of
exploration and development, a
significant portion of the
stratigraphic section and
geographic area still remains to
be explored. Expected resource
discovery from the unexplored area

11

may be of significant importance.
The area of high hydrocarbon
potential includes the deeper water
(>600 ft) Pliocene, Pleistocene,
and Miocene sediments; deep lower
Middle Miocene and Lower Miocene
sediments of the inner shelf; and
shallow bright-spot-associated
shelf sediments.
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Deepwater 0il and Gas
Developments

Mr. Don Howard
Minerals Management Service
Gulf of Mexico OCS Region

In the past several years the
offshore o0il and gas industry has
shown extreme interest in deepwater
exploration in the Gulf of Mexico.
The industry has established record
after record for drilling and
production operations in water
depths greater than 600 ft, which
is what has ©been considered
"deepwater."

Prior to conducting exploration
activities in the Gulf of Mexico,
the operators must 1lease the
mineral rights from the Federal
Government. The first lease sale
was held in 1954 and the most
recent, held in August of 1988, was
the 60th. Currently 1,658
deepwater tracts have been leased,
encompassing over 6 million acres.
The majority of these tracts have
been leased since 1983 when
areawide leasing was instituted.

The primary area of interest for
the operators 1is the "flexure
trend,” which runs from the east
central Gulf through the western
Gulf in 600 ft to 7,500 ft of
water. To date there have been
over 70 discoveries made in the
flexure trend. Seventeen of these
discoveries currently have
platforms installed or plans to
install one in the near future.

In order to explore these deepwater
tracts, mobile offshore drilling
units (MODU’s) of two types have
been employed. The semisubmersible
MODU has been the workhorse of
deepwater exploration. It is a
floating drilling platform built

13

on pontoons for buoyancy and ease
of transporting. Once over the
desired location, it is lowered to
its working position by flooding
ballast chambers and moored in
place using eight to ten mooring
lines connected to anchors. The
other type of vessel used for
deepwater exploration is the
drillship. It resembles a
conventional ship with a drilling
rig centered on it. It can be
anchored to the bottom in the same
manner as a semisubmersible or held
on location using six to eight
thrusters attached to the ship’s
hull.

There are four unique types of
structures being used in the Gulf
of Mexico today.

The first 1is the guyed tower
installed by Exxon in the late
1970's in Mississippi Canyon Block
28 in 1,025 ft of water. The guyed
tower, known as the "Lena," is a
trussed structure that rests on the
seafloor, extends upward to a deck
supported above the waves, and is
held in position by multiple guy
lines. The unique mooring system
holds the tower and platform almost
completely stationary during
typical operational sea states and
allows the tower to move or become
compliant in heavy seas. The tower
is still being used to support
production and workover operations
in Mississippi Canyon Block 28.

The second type of structure is
exemplified by Shell Offshore
Inc.’'s 1,353 ft Green Canyon Block
65 "Bullwinkle" project. The
jacket was constructed at Ingleside
Point near Corpus Christi, Texas.
The jacket was towed 332 miles to
the site and installed on May 31,
1988. The deck sections were
completely installed on October 5,
1988. Currently, Shell Rig 12 is



being installed which is the first

of the two rigs planned for
installation. With the two rigs
installed, the entire structure

will stand approximately 1,615 ft
tall. It will be the tallest
structure in the world, surpassing
the Sears Tower in Chicago by 161
ft. Development drilling will
begin in the first quarter of 1989
and is scheduled to be completed
in late 1990. Peak oil production
is expected in 1991 at 50,000
barrels of oil per day (BOPD) and
peak natural gas production in 1992
at 90 million standard cubic ft
per day (SCFD).

The third structure discussed is
Placid 0il Company’s floating
production system (FPS) located in
Green Canyon Block 29 and 1its
shallow water central processing
platform (CPP) in Ship Shoal Block
207. The FPS system began
production in the first half of
October 1988 when satellite Well
No. 1 in Ewing Bank Block 999 in
1,460 ft of water was put on line.
The FPS system consists of subsea
trees, a subsea production
template, a production riser
flowlines/pipelines, a
semisubmersible drilling production
facility, a mooring system, and the
shallow water CPP. To date, the
entire system has been installed
with three satellite subsea wells
connected to the subsea production
template. Currently, one satellite
well is on production with a second
well in 2,437 ft of water scheduled
to be placed on production the last
week of October 1988. This will
set a new world water depth record
for production.

The fourth project currently under
construction for deepwater use to
be discussed was Conoco Inc.’s
tension leg well platform (TLWP).
The TLWP is to be located in Green
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Canyon Block 184. This TLWP was
designed to do only those functions
that are absolutely necessary at
the deepwater site. All other
functions will be performed at a

second shallow water central
processing platform. The drilling
template was installed in June

1987. The TLWP can accommodate 16
wells connected from the drilling
template by rigid risers. The TLWP
base template was installed in the
fall of 1988. Currently, a
semisubmersible is drilling one of
the planned 16 wells. The TLWP
will be available for installation
in May 1989 when the drilling of
the production wells is scheduled
to be completed. The entire system
is scheduled to be completed in
September 1989 for the start of oil
and gas production. Peak
production is expected to be 35,000
BOPD and 50 million SCFD.

Altermative structures for
deepwater drilling and production
activities which are currently in
the development stage are now being
developed.

The project that is farthest along
is the Ocean E1 Dorado being
designed by Odeco. It is unique
in the fact that it is a floating

system with rigid risers and
conventional surface trees. The
El Dorado relies on the
hydrodynamic performance of its
hull to remain relatively
transparent to the seaway. It will
be a symmetrically-shaped, six
column semisubmersible. Its

operating draft will be 180 ft as
compared to a 70 ft draft for a
typical semisubmersible. This will
reduce the hydrodynamic forces
acting on the 1lower hull and
increase the mass or displacement
of the vessel thus making it harder
to move. It is being designed for
30 wells and will be capable of



simultaneous drilling and
production in water depths ranging
from 1,000 ft to 8,000 ft.

Designs of various types of
compliant towers are also being
investigated. Examples are:

o Buoyant Tower - A tall
slender tower fixed to the
seabed with skirt piles and
gaining stability by means
of large buoyancy tanks
attached near the top.

o Rosean Tower - A tall slender
tower fixed to the seabed
with skirt piles and gaining
stability by means of large
water masses trapped inside
boxes built into the platform
near the water surface (about
200 ft down).

o Compliant Pile Tower - A tall
slender tower fixed to the
seabed with very long skirt
piles (attached to the
platform about 1/2 way wup)
and gaining stability from
the spring effect of the long
piles (piles stretch and
compress as platform moves
with the waves).

Modifications of FPS’'s, TLWP's, and
fixed platforms are also being
considered.

Mr. Don Howard is Supervisor of the
Platform/Pipeline Unit of the
Plans, Platforms, and Pipeline
Section of the Gulf of Mexico OCS
Region’s Field Operations Office.
He received his Bachelor of
Industrial Engineering from Georgia
Institute of Technology, and his
M.S. in petroleum engineering from
Tulane University. He has worked
for the MMS for approximately 5-
1/2 years, including positions as
District Drilling Engineer and
District Production Engineer, for

15

the MMS Gulf of Mexico OCS Region’s
Houma District Office.
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Wetlands Concerns:
Session Overview

Dr. Robert M. Rogers
Minerals Management Service
Gulf of Mexico OCS Region

The 1impacts of Federal Outer
Continental Shelf (OCS) oil and gas
activities related to onshore
alterations in the coastal central
Gulf of Mexico have been a concern
of the Minerals Management Service
(MMS) for a number of years. In
the light of a declining economy
from oil- and gas-related
activities and accelerated wetlands
loss affecting the habitat of
valuable biological resources, many
unsubstantiated claims were being
made on who was responsible for the
loss and who should be addressing
the problem. In this emotional
atmosphere, study planning was
initiated in 1984 to investigate
what factors contribute to wetlands

loss and specifically what
percentage of this loss is due to
the approximately 125 0Cs
pipelines, several navigation
canals, and a number of OCS support
facilities 1located 1in wetland
areas.

In September 1985, MMS contracted

with the Center for Wetland
Resources of Louisiana State
University (LSU) to conduct a

comprehensive study entitled "OCS
Development and Potential Coastal
Habitat Alteration." This study
was completed in early 1988 and has
gone a long way toward describing

the complex processes and
interactions at work in the
wetlands. Definitive partitioning

of causes of wetland losses has
been effectively accomplished and
a groundwork has been laid for
further testing hypotheses and
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facing the problem of accelerated
wetlands loss.

In October 1986, MMS contracted
with Coastal Environments, Inc. to
conduct a two-part study to
determine the impacts of selected
OCS activities on sensitive coastal
habitats. The first part of this
study was designed to research the
impacts of Federal OCS pipelines
and associated facilities and
navigation channels on barrier
beaches and barrier islands along
the Gulf of Mexico from Cameron
County, Texas to Bay County,
Florida and on coastal wetlands
within this region, except those
areas addressed in the
aforementioned wetlands loss study.
Information obtained from this
study was designed to predict
impacts of future OCS activities
in the region and to document
measures that have been successful
in mitigating impacts for specific
habitats and environmental
conditions. The second part of the
study was a reconnaissance-level
assessment of the impacts of OCS-
produced water discharges in
coastal wetlands, primarily
Louisiana wetlands. This aspect
of the study carried out by the
Louisiana Universities Marine
Consortium (LUMCON) and LSU
Institute for Environmental Studies
was designed to extend, update, and
improve on an existing record
inventory approach and provide a
field assessment of the hypothesis
that there are existing conditions
that may have a locally severe
adverse impact. This study is
presently nearing completion with
distribution of a final report
scheduled for January 1989.

A third study recently initiated
by MMS to address the concern of
wetlands loss has been "A Study of
Wetlands Mitigation: Marsh



Management." This study is being
carried out by Cooperative
Agreement with the Louisiana

Department of Natural Resources.
The primary focus of this study is
to determine the most efficient
marsh management techniques in
light of a wide array of
environmental conditions that may
exist at a given site. This will
be accomplished by a study of the
overall coastal marsh environment
in Louisiana and an examination of
specific sites in a wvariety of
physiographic settings within the
study area. This study effort will

extend for two years with
completion scheduled for April
1990.

The Wetlands Concerns session

focused on these latter two studies
as well as recent efforts by
industry to manage and conserve
their coastal 1lands. Vast
quantities of Louisiana’s wetlands
are owned by oil and gas concerns
and the stewardship of their lands
will be instrumental in determining
the fates of the coastal marshes.

Dr. Robert M. Rogers is a marine
biologist on the Environmental
Studies Staff of the MMS Gulf of
Mexico OCS Regional Office. He has
served as Contracting Officer’s
Technical Representative on a
number of wetlands-related studies.
Dr. Rogers received his B.S. and
M.S. degrees in zoology from
Louisiana State University and his
Ph.D. in marine biology from Texas
A&M University.
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Impacts of OCS-Related
Activities on Sensitive
Coastal Habitats

Dr. Karen M. Wicker
Coastal Environments, Inc.

OBJECTIVE

The primary objective of this study
is to research the type, extent,
and cause of Iimpacts of Outer
Continental Shelf (0CS) related
activities on sensitive coastal
habitats. Coastal Environments,
Inc. conducted that portion of the
study involving OCS pipelines,
navigation channels, and related
facilities. Louisiana Universities
Marine Consortium (LUMCON)
investigated the effect of the
discharge of OCS produced waters
into coastal areas.

The area of study stretched from
Cameron County, Texas to Bay
County, Florida. The type of
habitats investigated for evidence
of impact 1included marshes and
aquatic grassbeds in selected areas

and all ©barrier islands and
beaches.

The study sought to identify
correlations between type of
construction, environmental
conditions at the construction

site, and the type and magnitude
of environmental impact associated
with a particular O0CS activity.
This information, in addition to
information on existing regulations
governing activities in coastal
areas, was used to predict future
onshore impacts of OCS activities
related to production in frontier
areas of the Mississippi to Florida
coast.



METHODOLOGY

Research consisted of four major
tasks: (1) literature review and
inquiries regarding identification,
location, and description of 0CS
activities and physical,
biological, and cultural conditions
within the study area; (2) air
photo interpretation and
quantification of parameters chosen
to document impacts where they
exist, such as shoreline change,
canal width change, and habitat
change between pipeline or
navigation channel right-of-way
(ROW) and control sites; (3)
investigations of differences or
similarities between selected
geologic, hydrologic, and
vegetative parameters at the ROW
and control sites for selected
pipeline and navigation channels
within each of the four coastal

systems (i.e., Texas Barrier
Islands, Strand - Chenier Plain,
Mississippi Deltaic Plain, and

North Central Gulf Coast); and (4)
documentation of Federal, State
and 1local regulations presently
governing installation of new
facilities.

DISCUSSION OF PIPELINE IMPACTS

A review of literature identified
at least eleven direct and fourteen
indirect impacts attributed to non-
backfilled and/or backfilled
canals. This study was designed
to investigate six of these direct
impacts: (1) immediate habitat
change and/or landloss, (2)
alteration of preexisting drainage
networks, (3) segmentation of
natural physiographic wunits or
forms, (4) breaching of foredunes
and removal of vegetation, (5)
creation of sediment sinks, and (6)
creation of weak section in island
at ROW. Four of the indirect
impacts were 1investigated: (1)
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erosion along canal banks and
adjacent wetlands, (2) impoundment
and flooding of marshland, (3)
alteration and/or disruption of
longshore drift, and (4) subsequent
breaching of island or beach at
ROW.

The type of construction technique,
including mitigation measures taken
to lessen environmental impacts,
was thought to be a major factor
influencing the type and magnitude
of impact. Historically, there
have been three major emplacement
techniques: (1) wupland trenching
(higher area of barrier islands),
(2) flotation canal (very
unconsolidated wetland and shallow
water bodies), and (3) push-pull
canal (for relatively short,
straight ROW in wetlands capable
of supporting marsh buggies).

Recently, a fourth technique, i.e.,
directional drilling, has been
utilized for short segments of line
where environmental or
socioeconomic conditions dictate
the use. Such conditions include
areas to be avoided: sensitive
habitats; areas where restoration
costs are more expensive; or areas
with a conglomeration of cultural
features such as roads, foreign
plpelines, utilities, or preeminent
utilization of site.

The method of canal closure can
also influence impact. Types of
closures include: (1) backfilling
flotation and push-pull canals;
(2) damming all canals at Gulf, all
water body crossings, and regular
intervals along the flotation
canal; (3) double ditching for
backfill; (4) recontouring of ROW
to preexisting contour; and (5)
replanting backfilled and
recontoured area.



Major environmental parameters
which were studied in order to
quantify impacts and explain
variations in type or magnitude of
impacts by coastal system and/or
construction technique include:
(1) shoreline change rate, (2) type
of shoreline (i.e., transgressive
or regressive), (3) nearshore
energy level, (4) land use, (5)
form and composition of beach-
barrier island, (6) susceptibility
of site to change, such as
saltwater intrusion via canal in
saline versus freshwater wetland,
and (7) elevational equilibrium of

area, if known.
FIELD STUDY AREAS
There are approximately 162

pipelines with OCS products making
landfall along the Gulf Coast: 6%
in the Texas Barrier Island System,
34% in the Strand-Chenier Plain,
57% in the Mississippi Deltaic
Plain, and 3% in the North Central
Gulf Coast System. Of these, 71%
cross or pass between barrier
island-beach systems.

Eleven pipelines were studied in
detail using air photo
interpretation and field sampling
techniques. These 1lines are
characterized by coastal system.

Texas Barrier Island System

Two gas pipelines, 30-in and 36-
in, were installed across Matagorda
Peninsula, East Matagorda Bay, and
the mainland in 1971 and 1985,
respectively. The beach here is
transgressive with sand, shell, and
rock fragments, and a local erosion
rate of about 8 ft/yr. Tides are
1l to 1.5 ft and the Pleistocene
surface lies about 40 ft below the
island. Marshes are saline.
Installation of both lines involved
flotation canals in the bay but

24

only the 30-in line was installed
in a flotation canal through the
backside of the island. Push-pull
canals were used for the remaining
portions of the 30-in line and both
ROW were backfilled and recontoured
but not replanted.

Strand - Chenier Plain System

Two gas pipelines, both 26-in, were

installed in 1958 and 1968
respectively, using flotation
canals at the beach crossings.

Both canals were dammed at the
beach. The first canal continued
as a flotation canal across the
marsh and had dams at regular
intervals and continuous spoil
banks on both sides. The second
canal was dammed inland at the
point where the push-pull
installation technique began. The
third line was a 4-in oil 1line,
also installed in a push-pull canal
which was backfilled. A cattle
walkway-levee was constructed on
top of the backfill using material
obtained from borrow pits dug on
alternating sides of the levee.
The beach in this area 1is
classified as a transgressive
barrier with sand beach ridges,
marsh, and mudflats. The depth to
Pleistocene strata ranges from 30
to 68 ft. The tidal range is 1.5
to 2 ft and shoreline erosion rates
average 18 ft/yr for the zome.

Mississippi Deltaic Plain System

O0f the three lines investigated
here, one was a 16-in gas line
installed in 1961, in a flotation
canal with continuous spoil banks
on both sides. The canal was
dredged west of Belle Pass and
dammed at the beach and at regular
intervals, including all waterway
crossings. The second line was a
6-in o0il line installed in 1973,
apparently in a push-pull canal



leading toward the  Fourchon
terminal. Both 1lines crossed
transgressive barrier beaches where
the average erosion rates were 39
to 57 ft/yr. Shoreline here
consisted of marsh-bay muds fronted
by a thin sandy beach and tides
ranged from 1 to 1.5 ft.

The third line was a 20-in gas line
installed in 1956 in a flotation
canal, having continuous spoil
banks on both sides, and being
aligned parallel to the backbay
side of Grand Terre. Grand Terre
is also a transgressive barrier
island with an average retreat rate
of 39 ft/yr. Depth to Pleistocene
strata along all three 1lines is
over 490 ft.

North Central Gulf Coast System

One pipeline in this area was a
20-in gasoline line installed in
1970 using a push-pull canal which
was backfilled. The other two
lines were 30- and 36-in gas lines
installed in 1958 and 1965,
respectively, in canals adjacent
and parallel to each other. The
canals had continuous spoil banks
on the east and west sides and a
thin bank between them. After the
second line was installed, one
continuous dam was installed across
both canals about 600 ft from the
Sound. All three lines stretched
through a saline to brackish marsh
and a relict beach ridge (Campbell
Island) before continuing into
upland areas. The shoreline here
is classified as a transgressive
barrier beach but consists of marsh
and mudflats. Tidal range is 1.5
to 2 ft and the Pleistocene strata
is very near the surface.
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RESULTS
Texas Barrier Islands System

The ROW for the 30-in 1line
installed in 1971 was completely
revegetated by the time of the
field investigation in 1987 except
for that portion of the backfilled
flotation canal entering from East
Matagorda Bay. The 36-in ROW had
not revegetated to any extent two
years after construction, but the
elevation had been restored to a
level comparable to that of
surrounding marsh and dune areas.
There was no evidence of beach
erosion nor had blowouts or tidal
passes formed. No dams or erosion
control measures were undertaken
at the Gulf.

Strand - Chenier Plain System

There was no evidence of
accelerated erosion, blowouts, or
formation of tidal passes along
the ROW of either of the two 26-in
or the 4-in lines. The flotation
and push-point canals were plugged
naturally at the Gulf shore with
material resembling that of
adjacent areas in both composition
and form. The flotation can was
also filled with sediment for 600
ft inland from the Gulf and half
of this distance nearshore was
vegetated by salt marsh. The push-
point canal was only 380 ft long
and had shoaled to less than 2 ft

deep as a result of trapping
sediment from the eroding
shorefront. The flotation canal

increased in width, from 74 to 82
ft between 1974 and 1980, before
it completely filled in. The push-
point canal also increased in width
from 83 to 106 ft between 1974 and
1985. The push-pull canal north
of the push-point canal was filled
but unvegetated in 1987. It was
about 26 ft wide and had round



spoil mounds 1lining the canal
banks. The levee over the
backfilled, push-pull ditch for the
4-in line, was about 50 ft wide,
2 ft high, and covered with shrubs
and cattle trails. Borrow pits
near the beach were filled and
vegetated by oyster grass.

Mississippi Deltaic Plain System

Shoreline changes along the 16-in
line installed in 1961 were
influenced by construction of a
Pipeline perpendicular to the line
and parallel to the Gulf, and by
construction and maintenance of the
Belle Pass Navigation Channel. The
normal rate of shoreline retreat

has been offset by shoreline
accretion since 1974 due to
periodic deposition of channel

dredge material west of the jetty.
The width of the canal near the
reconstructed dam mnorth of the
Belle Pass wing levee increased
from 84 ft in 1974 to 130 ft in
1985 for an erosion rate of 4

ft/yrx.

There is no evidence of the 6-in
line at the beach southwest of the
Fourchon terminal. Shoreline
change in this area, while one of
the highest in the United States,
has been influenced in recent years
by Belle Pass maintenance dredging
and shoreline measures undertaken
immediately east of the line.

Most of the 20-in pipeline ROW on
the backside of Grand Terre has
shallowed to less than 2 ft in
depth, but the canal has also
widened from 66 ft in 1955/56 (at
the time of construction) to 100
ft in 1987. A central portion of
this ROW has completely filled and
become vegetated by salt marsh.
Between 1932 and 1983, Grand Terre
decreased in size from 899 ac to
704 ac. The percentage of the
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island covered by the 20-in canal-
spoil complex has increased
slightly from 2.2% in 1971 to 2.8%
in 1983.

North Central Gulf Coast System

While the two flotation canals are
clearly distinguishable on the
landscape, the backfilled, push-
pull canal is barely visible. It
is now completely revegetated.
However, the plant composition in
the ROW is oyster grass, rather
than blackrush, the dominant plant
in this marsh. The backfilled ROW
is also slightly less consolidated
that the adjacent marsh when trod
upon. There has been mno
accelerated erosion at the Sound
shoreline.

The two flotation canals have
averaged about 1 ft of bank erosion
per year. The older canal (dredged
in 1958) increased in width from
59 ft to 74 ft between 1969 and
1985. During the same period the
younger canal (dredged in 1965)
increased from 75 to 90 ft in
width. There appears to be some
impounding of adjacent marsh on the
northern portion of the 1line,
southeast of Campbell Island where
spoil obliterated a preexisting
drainage network. No impounding
appears along the southern two-
thirds of the line. Erosion has
occurred around the west end of the
dam near the Sound where it 1is
exposed to wave action.

SUMMARY

These case studies have illustrated
a few of the variations in pipeline
emplacement techniques within the
four major coastal systems of the
Gulf Coast. Impacts have been
shown to vary, In some cases
because of construction techniques
such as in the case of the three



lines installed east of the North
Central Gulf Coast system. In
other areas, such as the Chenier
Plain, impacts to the beach have
been short-lived as a result of
transported material healing the
cut.

In general, pipelines crossing the
Texas Barrier System appear to have
the 1least observable impacts
because of a combination of the
environmental factors and proper
installation techniques. Pipeline
impacts in the Mississippi Deltaic
Plain System can be mitigated by
suitable construction techniques,
but lines through this region have
the potential for least damage only
if there is an extensive, healthy
marsh behind the beach.

Dr. Karen M. Wicker received a B.A.
in American studies from Mary
Washington College and an M.S. and
Ph.D. in geography from Louisiana
State University. She is presently
Director of  Applied Science
Division of Coastal Environments,
Inc. Her research experience
includes habitat mapping, air-photo
interpretation, and the application
of scientific research principals
to the solution of environmental
and social problems, such as land
loss, property ownership, property
damage, management of wetlands for
multiple uses, and mitigation of
habitat loss resulting from
development.

27

Impacts of OCS-Related
Activities on Coastal
Habitats: Produced Waters

Dr. Nancy N. Rabalais
Dr. Donald F. Boesch
Louisiana Universities
Marine Consortium;
Mr. Charles S. Milan,
Mr. Charles B. Henry,
Mr. Jay C. Means,
Mr. Robert P. Gambrell,
and
Mr. Edward B. Overton
Louisiana State University

Studies of the impacts of O0CS
produced waters on sensitive
coastal habitats were funded by
the Minerals Management Service
(MMS) through Coastal Environments,
Inc. The project has been
completed and the draft final
report (Boesch and Rabalais 1989)
submitted to MMS. The objectives
of one part of this study were to
(a) quantify the location and
characteristics of Quter
Continental Shelf (0CS) produced
waters into coastal environments
of the Gulf of Mexico, and (b)
provide an assessment of the
environmental fate and effects of
selected discharges. An inventory
of produced water discharges based
on records of regulatory agencies
in Texas and Louisiana was
compiled. The other Gulf States
(Mississippi, Alabama, and Florida)
do not permit the discharge of
produced water into surface waters.
A field assessment provided a
general delimitation of the scope
and nature of the impacts.

During the production of oil or
gas, water that is trapped within
permeable sedimentary rock may also
be brought to the surface. This
water 1s called produced water,
formation water, connate water, or



oilfield brine. These waters may
have dissolved solids levels, or
salinity, in excess of sea water.
In coastal Louisiana, the salinity
of produced water ranges from 50
to 150 parts per thousand (ppt),
and varies depending on the depth
of the formation or proximity to
a salt diapir. In addition to
elevated salinity, produced water
also contains elevated levels of
various inorganic compounds (trace
metals, sulfides, and elemental
sulfur) and organic compounds
(petroleunm hydrocarbons and
partially oxidized organics).
Produce waters contain high
concentrations of volatile
aromatics, phenols, aliphatic
acids, saturated alkanes, and low
molecular weight polynuclear
aromatic hydrocarbons (PAH) (Figure
2.1). The amount of produced water
generated also varies greatly with
an older field, with declining
petroleum reserves yielding a high
ratio of water to oil.

To transport and use the petroleum
product, water must be removed, as
completely as possible. This is
conventionally done by
depressurization and gravity
separation. The produced waters
are then reinjected into the well
or discharged into surface waters.
If discharged to surface waters,
the solution may be held additional
time in tanks or ponds to reduce
the o1l grease content of the

effluent.

There 1s a variability among
produced water discharges. The
hydrocarbon content of those

examined in our study varied from
10 to 55 parts per million (ppm),
alkanes from 6 to 55 ppm, and
aromatic hydrocarbons from 2.5 to
6 ppnm. Concentrations of the
organic constituents may depend on
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the separation and treatment

technologies employed.

The discharge of produced waters
is a widespread ©practice in
estuarine and marine environments
of the northwestern Gulf of Mexico.
In addition, discharge of produced
water into freshwater
distributaries of the Mississippil
and Atchafalaya Rivers and some
intermittent streams leading to
Texas estuaries 1is currently
allowed. Data assembled indicates
that 3.4 million barrels per day
are discharged into the estuarine,
coastal, and continental shelf
environments in the Gulf of Mexico.
Approximately 70% of these
discharges enter the estuarine
systems of Louisiana and Texas.
Produced water discharges are more
numerous and voluminous in
southeastern Louisiana and on the
upper Texas coast. The database
compiled also allowed wus to
determine the estuarine basin and
the habitat type (fresh marsh,
brackish marsh, saline marsh, open
bay, and offshore) into which the
effluent was discharged. Of the
produced waters generated on the
0CS, 38% are piped ashore for
separation and disposal in
Louisiana coastal waters.
Furthermore, approximately 23% of
produced water discharged into
Louisiana coastal and estuarine
waters emanates from the O0OCS.

There have been previous studies
of produced water discharges, some
quite exhaustive. None, however,
have examined large-volume
discharges such as O0CS-generated
produced waters discharged in
coastal Louisiana, nor into more
confined bodies of water. Three
sites representing large volumes
into different hydrological
conditions were selected for field
assessments: Bayou Rigaud, behind
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Figure 2.1. Comparison of the relative concentrations of selected
compounds detected in a produced water discharge from the

Bayou Rigaud study area.
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Grand Isle; Pass Fourchon; and the
bay of East Timbalier Island.

Produced water effluents act as a
dense plume upon discharge into
estuarine waters. Elevated levels
of salinity and volatile organics
were found just above the bottom
near discharges in Bayou Rigaud and
Pass Fourchon. In Bayou Rigaud,
where bottom currents are swift,
sufficient turbulence is generated
to mix the bottom hugging plume.
At Pass Fourchon, on the other
hand, tidal flows are much less
energetic because of the dead-end
nature of the closed pass. The
dense plume retained its identity
until mixing at a point 1 km from
the discharge where the pass meets

a canal and tidal energy is
intensified.

Contaminated sediments were
typified by: (1) the presence of
petroleum-derived PAH; (2) alkyl-
substituted homologs at higher

concentrations than wunalkylated
parents; and (3) a fossil fuel
pollution index which indicated
that more than one-half of the PAH

were of petroleum origin
(FFPI>0.05). Sediments well
removed from the discharges

contained trace or non-detectible
levels of petroleum-derived
hydrocarbons and an FFPI<0.3. PAH
in these sediments, 1if detected,
were usually pyrogenic in origin.
Concentrations of PAH in sediments
exceeded apparent background levels
by over an order of magnitude
(Figure 2.2). Sediments within
several hundred meters and up to
one kilometer from the produced
water discharges studied exhibited
evidence of petroleum
contamination. The effect is more
extensive than reported for other
produced water discharges which
have been studied, because of the
lower physical dispersion in the
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bayous and canals into which the
discharges take place and the large
volumes of produced water
discharged.

The degree of contamination of
bottom sediments by trace metals
contained in the produced waters
is far less than that for petroleum
hydrocarbons.

The data on contaminants in biota
must be interpreted with great
caution because of the 1limited
number of samples on which the
results are based. The metals
results are ambiguous, and the
differences in concentrations
between produced water sites and
control sites are not great.
Results from hydrocarbon analyses,
however, demonstrate the clear
potential for uptake of produced
water-associated hydrocarbons by
filter feeding molluscs in the
vicinity of the discharge.

The environments which were studied
and received ©produced water
discharges are presently disturbed
benthic habitats even without the
effects of produced water
contaminants. Consequently, the
benthic fauna is of low diversity
and is composed of opportunistic
species. still, at 1locations
closest to the discharge, where
bottom sediments were heavily
contaminated, the macrobenthic
fauna 1is essentially eliminated
(Figure 2.3). Low densities of
organisms and few species were
found under conditions of moderate
hydrocarbon contamination of
sediments.

REFERENCES

Boesch, D.F. and N.N. Rabalais,
eds. 1989, Produced waters in
sensitive coastal habitats: an
analysis of impact, Central coastal
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Gulf of Mexico. OCS Report/MMS 89-
0031. U.S. Dept. of the Interior,
Minerals Management Service, Gulf
of Mexico OCS Regional Office, New
Orleans, Louisiana. 157 pp.

Dr. Nancy N. Rabalais holds
concomitant positions as Assistant
Professor at the Louisiana
Universities Marine Consortium,
Cocodrie, Louisiana; Department of
Marine Sciences, Louisiana State
University, Baton Rouge; and the
University of Southwestern
Louisiana, Lafayette. Her research
interests focus on processes in
biological and physical
oceanography. Dr. Rabalais
received her B.S. and M.S. in
biology from Texas A&M University
and her Ph.D. in zoology from the
University of Texas at Austin.

Dr. Donmald F. Boesch 1is the
Executive Director of the Louisiana
Universities Marine Consortium.

One Company's Experiences with
Wetlands Conservation

Mr. W.L. Berry
and
Mr. G.J. Voisin
The Louisiana Land and
Exploration Company

The Louisiana Land and Exploration
Company (LL&E) has owned in fee
simple since the 1920’'s some
600,000 acres of land in south
Louisiana, mainly wetlands. Over
33 years ago, LL&E (1) recognized
the significance of the erosion
occurring on these properties, (2)
evaluated means to combat the
problem, and (3) initiated on its
own, pioneering efforts to preserve
Louisiana’s marshlands. In April
1954, the first "water control
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structure” (weir) to be used for
that purpose in the United States
was 1installed. Since then the
company has installed 400 such
structures, totalling almost five
miles in length. In addition to the
multimillions of dollars in
construction costs, LL&E currently
spends over §1,000,000 annually for
maintenance.

Furthermore, actions considered
detrimental to the wetlands are
restricted in contracts involving
LIAE property. Lessees have been
required to construct hundreds of
additional water control
structures, dams, and bulkheads,
and to take other actions to
prevent the loss of wetlands. Such
restrictions predate current
regulatory requirements.

LL&E has also entered into an
agreement with the U.S. Soil
Conservation Service (SCS) whereby
SCS conducts studies of existing
conditions in wvarious areas and
recommends means to prevent further

land loss. Based on SCs
recommendations three marsh
management units containing

approximately 20,000 acres have
been permitted. A number of
additional so-called "Marsh
Management Plans"” have been
completed and are ready to be
permitted.

Investigations by LL&E in recent
years have shown that LL&E's
programhas produced results beyond
expectations. with improved
conditions in the protected areas,

they have become, in effect,
nursery grounds for fish, shrimp,
and other marine life and

sanctuaries for waterfowl and fur-
bearing animals. The positive
results of such activities also
have been documented in the



literature. These results will be
detailed in the paper.

The paper also will cover: (1)
concerns with the present
regulatory scheme for permitting
"Marsh Management Plans,” such as
(a) inordinate time periods
required to obtain plan approval,
(b) the burden of onerous
monitoring requirements being
placed on landowners as permit

conditions, and (c¢) 1inadequate
permit terms which are even
inconsistent between state and

federal agencies; and (2) the need
for tax incentive to encourage

landowners to take measures to
protect their property from
erosion.

Finally, LL&E recommends that the
use of the much maligned term
"Marsh Management"” be dropped and
replaced with "Wetlands
Conservation," which is
considerably more descriptive of
a landowners goal in preserving
his property.

Mr. W.L. Berry has been the
Director of Environmental Affairs
& Safety for The Louisiana Land &
Exploration Company since June
1987. Prior to that he worked for
Shell 0il Company for 32 years in
various E&P oil and gas
assignments. Since 1971 his
experience has been related mainly
to environmental and safety
matters. He received a B.S. degree
in chemical engineering from the
University of Missouri in June
1955.
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Wetlands Mitigation:
A Study of Marsh Management

Dr. Charles G. Groat
Dr. Donald R. Cahoon
Louisiana Geological Survey;
Mr. Darryl R. Clark
Louisiana Department of
Natural Resources;
and
Mr. James Wilkins
Louisiana State University

INTRODUCTION

A Wetlands Mitigation Study is
being undertaken for the Minerals
Management Service by the Louisiana
Department of Natural Resources
(DNR) through the offices of the
Louisiana Geological Survey and the
Coastal Management Division, with
the assistance of the Sea Grant
Legal Program of Louisiana State
University. The purpose of this
two-year study is to determine the
suitability of marsh management
practices for mitigating wetland
loss in the varied habitats of
coastal Louisiana. The study will
result in seven reports summarizing

the essential aspects of marsh
management in Louisiana - the
administrative framework within

which it occurs, public interest
goals, engineering and construction
techniques, annotated literature
review, environmental conditions
within which it occurs, monitoring,
and ecological consequences.
During the first seven months of
the project, work on project design
and methodology development was
completed while data acquisition,
data synthesis, and data reporting
were commenced.



PROJECT ACCOMPLISHMENTS
Administrative Concerns

A draft report has been completed
of the legal framework of marsh
management. The legal aspects of
marsh management activities in
Louisiana are affected by both
state and federal laws dealing with
property ownership, mariculture
operations, water pollution
control, and protection of
navigation, coastal wetlands,
endangered or threatened species,
and fisheries. Marsh management
activities are regulated by many
agencies acting under authority of
laws with widely varying purposes.
There appears to be no uniformly
accepted policy as to desired goals
and the best techniques that should
be used to achieve them.
Consequently, marsh management
operators feel either they are
overregulated or that various
agencies with cross purposes are
not doing enough.

Public Interest Goals

A draft report has been completed
of the public interest goals (i.e.,
policies) of marsh management. The
public interest goals surrounding
marsh management are often widely
divergent. While marsh management
is considered by some to further
certain public goals such as land
loss prevention and increasing
biological productivity, it is
considered by others to impede the
attainment of those same goals and
other goals such as public access
and state property ownership. The
dispute stems, in large part, from
a lack of scientific data on some
subjects and disagreement over
existing data. Policy of the
various regulatory agencies toward
marsh management is evolving as
understanding of the coastal land
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loss problem advances, and
decisions are made on the
inevitable trade-offs. Some key

policy issues being debated concern
the effect of marsh management on
landloss prevention, estuarine
organism access (e.g., fisheries),
and public access and property
ownership rights. Other key issues
include the use of mariculture in
marsh management operations and for
monoculture of target species. The
necessity for monitoring the
effectiveness of marsh management
(an expensive activity required of
the landowner) is being openly
debated, as is the concern that
marsh management activities may
interfere with freshwater and
sediment diversion projects
designed to restore wetlands.

Annotated Literature Review

More than 700 literature sources
have been reviewed with 100
identified as directly relating to
marsh management practices. The
bibliography will be computerized
with a retrieval code that allows
users to access citations by state,
basin, marsh type, management
orientation, resource (e.g.,
ducks), and reference source.

General Study Area Conditions

Approximately 130 applications have
been submitted to DNR to manage
nearly 198,000 hectares (16%) of
the wetland habitat in coastal
Louisiana. Of these, 95 have been
permitted, encompassing slightly
more than 9% of the wetland area.
At present, only 7% of the coastal
area is under private management
because only 52 of the permitted
marsh management plans have been

implemented. State and federal
management areas and refuges
encompass an additional 160,000
hectares. An atlas has been



prepared showing the location of
the private and public marsh
management areas. The atlas will
be updated to include 40 additional
plans prepared by the U.S. SCS and
all plans permitted solely by the
U.S. Army Corps of Engineers (COE).

Most applications for private plans
have been submitted in Cameron,
Terrebonne, and Lafourche Parish.
Most plans are intended to manage
fresh to intermediate marsh (45%)
and brackish marsh (39%). Over
two-thirds of the plans involve
structural control of water levels.
A profile of permitted private
marsh management plans is being
compiled from file data. A list
of variables has been compiled that
includes descriptive variables
(e.g., habitats, salinity,
operation schedules) not contained
in current databases. COE permit
file data will be included in the
profile and a system has been
established for exchanging
information with the COE.

All of the 1956 and 1978 habitat
maps for coastal Louisiana have
been gridded to a 25-meter-square
cell size and converted to ERDAS
GIS format. This will enable us
to produce maps and digital data
for statistical comparison of
habitats in the entire Louisiana
coastal zone. In order to save
time and computer storage space,
the Cowardin habitat codes are
being aggregated into 19
categories. Aggregation of the
1956 data 1is complete while
aggregation of the 1978 data is
ongoing.

The  hydrologic and geologic
conditions of the coastal zone are
being described for each hydrologic
basin. The types and rates of
natural and man-induced changes
will be documented as well as
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baseline environmental data

presented and evaluated.
Monitoring Program
The design of the monitoring
program has been completed and
monitoring work has commenced.
The monitoring program will be
completed in two parts. All
monitoring data submitted by
landowners as required by their
marsh management permit is being
reviewed and synthesized. In
addition, new field data is being
acquired. Historical change in
habitat for 16 select management
plans is being determined through
analysis of aerial photographs from
1956, 1978, 1981 or 1983, 1985, and
1988. Changes within the managed
area are being compared to nearby
unmanaged areas. At two of the 16
sites (and their control-unmanaged
areas) intensive field data
collection (i.e., monitoring) will
commence in November to address the
six major concerns of the
regulatory agencies who must
approve every marsh management
plan. The concerns are related to
the influence of marsh management
of marsh loss, fisheries, wildlife,
habitat change, water quality, and
cumulative effects (Table 2.1).
The intensive monitoring will take
place at the Tenneco-La Terre marsh
management site and the Rockefeller
Wildlife Refuge and Game Preserve.
The influence of marsh management
on hydrology, vegetation dynamics,
soil erosion-accretion, sediment-
nutrient dynamics, soil parameters,
and fisheries will be investigated.

Dr. Charles G. Groat 1s State
Geologist and Director of the
Louisiana Geological Survey (LGS).
He is project director for the
Wetlands Mitigation Study being
conducted by the Louisiana



Table 2.1. Six major concerns of the government agencies
regulating marsh management.

I. To what extent will the marsh management plan influence marsh loss and marsh
health?

II. To what extent will the marsh management plan impact fisheries?
III. To what extent will the marsh management plan impact wildlife?
IV. To what extent will the marsh management plan change marsh type?

V. What is the impact of the marsh management plan on water quality as related to
vegetation, fish, and wildlife?

VI. Will the marsh management plan contribute to off-site cumulative effects?

37



Department of Natural Resources
through LGS and the Coastal
Management Division, with the
assistance of the LSU Sea Grant
Legal Program. Dr. Groat, a
geologist, holds a B.S. from the
University of Rochester, an M.S
from the University of
Massachusetts and a Ph.D. from the
University of Texas at Austin.

Dr. Donald R. Cahoon 1is an
Assistant Professor-Research at the
Louisiana Geological Survey. He
is project manager for the Wetlands
Mitigation Study and is charged
with coordinating all project
efforts. He 1is experienced in
coastal regulatory affairs and is
actively involved in scientific
research into the causes of wetland
loss in Louisiana. Dr. Cahoon, a
wetlands ecologist, received a B.A.
from Drew University in botany and
an M.S. and Ph.D. in plant ecology
from the University of Maryland.

Mr. Darryl R. Clark is Chief of the
Wetland Resources Sections of the
Coastal Management Division,
Louisiana Department of Natural
Resources (DNR). He is part of the
DNR management team that will
perform the suitability analysis.
He is supervising all mapping and
computer-related efforts for the
Wetlands Mitigation Study. He has
over seven years experience in
regulatory affairs related to marsh
management. Mr. Clark, an aquatic
biologist, received a B.S. 1in
biology from the University of
Southwestern Louisiana and an M.S.
from USL in aquatic zoology.

Mr. James Wilkins 1is a staff
attorney for the Sea Grant Legal
Program at Louisiana State
University specializing in
environmental and coastal mnatural
resources law. He is preparing the
reports on Administrative Concerns
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and Public Interest Goals for the
Wetlands Mitigation Study. He was
formerly employed as a Coastal
Resource Analyst at the Coastal
Management Division, Louisiana
Department of Natural Resources and
as Research Associate at the Center
for Wetland Resources at LSU. Mr.
Wilkins received a B.S. in biology
from Centenary College of
Louisiana, an M.S. in biology from
Texas A&M University, and a Juris
Doctor from Louisiana State
University Law School.

The Disappearing Mississippi
River Delta

Mr. H. Leighton Steward
and
Mr. Bill Berry
The Louisiana Land and
Exploration Company

The Mississippi River Delta lies
in the northern Gulf of Mexico.
It 1is extremely important to
Louisiana and the entire Nation--
about 40% of the lower 48 states’
wetlands are located here. These
wetlands are the breeding grounds
and habitat for tremendous
quantities of aquatic life, fur-
bearing and other animals, and
waterfowl and song birds; all of
which are 1important to many
industries, inhabitants of the
lower Gulf Coast, and the entire
country. This presentation
addresses the formation of the
Mississippi River Delta and the
natural destruction of portions of
several of its major lobes, that
has occurred in approximately the
last 6,000 years.

During this time period a total of
14,000 square miles of new land
extending into the Gulf has been
deposited. Yet only 7,000 square



miles or 50% remains today and it
is disappearing rapidly, mainly
from natural causes--at a rate
estimated as high as 60 square

miles a year. The natural
destructive forces include
compaction, subsidence, and wave
action.

While most of the new 1land

disappeared before man set foot on
the northern coast of the Gulf of
Mexico, he has contributed to the
destructive cycle. By leveeing the
lower Mississippi River to prevent
the loss of life and property from
periodic flooding, he has channeled
the sediment-rich Mississippi River
water into the deep waters of the
Gulf of Mexico where it builds no
new land. Previously, the
Mississippi commonly overflowed its
banks and spilled a lot of sediment
which replenished low-1lying areas.
The new sediment previously kept
the land in the lower Mississippi
Delta above sea level--but not
anymore.

Other activities of man, such as
navigation and oil field canals,
have undoubtedly contributed to
the wetlands loss noted today in
coastal Louisiana. However, by

far the two dominant factors
involved are: (1) the natural
forces of nature and (2) the

leveeing of the Mississippi and

the resulting lack of sediment
replenishment.

Mr. H. Leighton Steward is
President of The Louisiana Land &
Exploration Company (LL&E) and
Chief  Operating Officer and
Director since January 1985. He

joined LL&E in August 1982 as
Senior Vice President, Exploration
and Production. His previous
experience in the o0il and gas
industry encompassed 20 years with
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Shell 0il Company, Burlington
Northern, and Kilroy Company of
Texas. Mr. Steward is a Director

of the American Petroleum Institute
and is currently Chairman of the
General Committee of Exploration
Affairs of API. He 1s also
Chairman of the Louisiana Division
of the Mid-Continent 0il and Gas
Association. He received B.S. and
M.S. degrees in geology from
Southern Methodist University.

Mr. Bill L. Berry has been the
Director of Environmental Affairs
& Safety for The Louisiana Land &
Exploration Company since June
1987. Prior to that he worked for
Shell 0il Company for 32 years in
various E&P oil and gas
assignments. Since 1971 his
experience has been related mainly
to environmental and safety
matters. He received a B.S. degree
in chemical engineering from the
University of Missouri in June
1985.
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0il Spill Control
and Cleanup:
Session Overview

Mr. Gerard H. Schonekas
and
Ms. Darice K. Breeding
Minerals Management Service
Gulf of Mexico OCS Region

Pursuant to 30 CFR 250.42, all
lessees in the Gulf of Mexico (GOM)
are required to submit an Oil Spill
Contingency Plan prior to Minerals

Management Service (MMS) plan
approval for oil and gas
operations. This requirement, as

well as the oil and gas industry’s

expansion into previously
undeveloped areas of the GOM,
requires MMS to address 1issues
relating to o0il spill response

equipment needs, time frames for
initiating response, logistics for
response, and equipment
capabilities. Consequently,
advances and/or developments in oil
spill contingency planning and
response are of great interest to
MMS. This session was injitiated
to provide input on these issues.

The first presentation was given
by Mr. Edward Tennyson of the
Technology Assessment and Research
Branch of MMS. Mr. Tennyson’s talk
included discussions on open ocean
oil spill response criteria and
MMS accomplishments in recent open
ocean o0il spill research including
the evaluation of shipboard
navigational radar as an oil spill
tracking tool during the 1987
Newfoundland oil spill experiment.
The discussion of open ocean oil
spill response criteria provided
detailed information on time frames
for initiating response; equipment
needs; logistics of notification,
containment, and recovery, storage,
transportation, disposal, equipment
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storage, training, and vessel
support; and drills, dispersant
equipment, and equipment
capabilities.

The utility of shipboard

navigational radar as an oil spill
tracking tool was evaluated in a
wide range of sea states during an
intentional oil spill exercise off
Nova Scotia, in September 1987.
Specially tuned ship’s navigational
radar on board the Canadian Coast
Guard Cutter "Mary Hitchens" was
able to detect slicks of five
barrels of spilled crude oil during
periods of fog, rain, and darkness.
Slicks were detectable in winds
ranging from less than 19 knots to
over 30 knots. There appeared to
be a correlation between slick
thickness and the capability for
radar detection.

Lt. Cmdr. Kichner, Chief of Port
Operations, U.S. Coast Guard,
Marine Safety Office, Mobile,
Alabama, provided a detailed
overview of the operational aspects
of the response to the oil spill
resulting from a barge hitting a
submerged object on August 11,
1988, in the Mississippi Sound.
A barge reported missing in the
aftermath of hurricane Florence on
August 8, 1988, was discovered
submerged 1.4 miles east of the
Gulfport ship channel at 3 AM on
August 11, 1988, when struck by two
Midstream barges hooked up stern
to stern. The grounded barges were
loaded with approximately 18,000
barrels of crude oil. The
immediate goals of the cleanup
effort were to (1) stop the source
of pollution and (2) clean up the
existing slick (3 mi long x 1 mi
wide) which