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The presence of oil in the coastal areas has been historically
recorded over a long period of time. The early Greeks skimmed oil off
the waters of the Aegean Sea. Here in this country, one of the earliest
references to oil comes from the records of the early explorer, Hernando
DeSoto. After his death in 1542, his successor, Luis de Moscozo de
Alvarado, constructed several boats and sailed down the Mississippi
River, and westward to the coast of what is now Texas. At a point near
the site of the present day Galveston, the log of his journey reports
that the Spaniards gathered slabs of tar weighing 8, 10, 12 and 14
pounds from the beach to repair their leaky vessels.

On the West Coast of the United States in the same year, 1542, Juan
Rodriguez Cabrillo visited the Santa Barbara coastal area of California.
The Canalino Indians, living there, were using tar from seeps to caulk
their canoes, as adhesives to fix arrow points to shafts, and for
mending their bowls. In 1792, Vancouver, Captain Cook's navigator,
reported that the Santa Barbara Channel surface was covered with a
thick, slimy substance with a strong smell of tar. In 1856 Charles
Morrell, a San Francisco druggist, erected a distilling plant at Carpen-
teria, California, to take advantage of the seeps in the area.

Before progressing any further, let us review briefly how and where
oil occurs, and why we have seeps on land and in marine waters in some
areas and not in others.

To have a major seep or a commercial oilfield, the following
conditions must exist:

1. An adequate thickness of sedimentary rocks.
2. Source beds to generate oil and/or gas.
3. Reservoir beds into which oil may move and migrate.
4. Migration routes from source beds to traps.
5. Traps which stop migration and cause accumulation.
6. Timing of generation, migration and entrapment.

The above conditions exist in the coastal zone of the Gulf Coast and
the West Coast. Oilfields and seeps are also present in both localities.
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On our East Coast, the sedimentary rock column is generally too thin and
the absence of adequate source beds are responsible for the lack of
seeps and oilfields there.

The sedimentary section is expected to be much thicker seaward,
with the existence of more and better source beds on the offshore
continental shelf. This is expected to occur in all three Atlantic
offshore basins, Georges Bank, Baltimore Canyon, and SE Georgia Embayment.
Some students of the subject of seeps believe that up to 95X of the oil
generated escapes through seeps. Evidence of some of these huge seeps
can be found in the Athabaska tar sands of Canada, the Trinidad asphalt
lake in the Caribbean, and the Venezuelan tar sands.

Oil and gas seeps from fractured or faulted traps or from traps
that have been destroyed or eroded by uplift or other orogenic means.

In recent times an increase of oil in the coastal and offshore
marine waters has been noted. A study by the National Academy of
Science was undertaken and a report issued by them in 1975. The results
of that study are listed in the following table:

OIL IN MARINE WATERS

Source

Marine Transportation
River & Urban Runoff

Coastal Refineries & Waste

Offshore Oil Production

Atmospheric Fallout
Natural Seeps

Total 6.11 100.0

Million Metric

Tons/Year Percent:

2.13 34.9

1.9 31.1

0.8 13.1

0.08 1.3

0.6 9.8

0.6 9.8

From the above you can see that offshore exploration and production
contribute very little to the total. Natural seeps contribute more
than seven and almost eight times as much oil to the marine waters
as do offshore exploration and production.

Another major source of oil pollution in marine and coastal areas
occurred during World War II. In one three-month period, from May to
August, 1942, 12 tankers were sunk by German submarines off the coast
of Louisiana. Ten of these tankers carried almost 900,000 barrels of
crude and refined oil. It was reported by Coast Guard and Naval personnel
that much of the marshy coastline of Louisiana was covered by a frothy
emulsified mass of oil and water up to a foot thick. No attempt was
made to clean up the mess, as wartime restrictions prohibited such

action. The area about Halifax, Nova Scotia, was even worse looking, as
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here German submarines sank many tankers involved with the convoys
as they assembled for their voyage across the Atlantic to Europe.
The loaded capacity of the 49 tankers lost along the Atlantic Coast
was over 4,800,000 barrels of crude oil or petroleum products. Many
of the famous beaches along the Atlantic Coast were covered by oil.
The torpedoed tankers could be seen from the shore as they burst into
flames and sank offshore.

The use of offshore to shore pipelines and the establishment of
superports would do much to reduce oil pollution of coastal bays and
river mouths. The lightening of large crude carriers into barges
and small tankers for transportation to coastal installations is
more prone to accidents and resulting pollution than pipelines and
deepwater ports. There are 100 deepwater ports throughout the world.
None in the United States.

I hope this will serve as an introduction to the five papers
that follow in this session, "The Hydrocarbon Stress in Coastal
Wetlands."
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Introduction

The environmental laws and regulations which apply to
petroleum producing industry operations are becoming
increasingly more numerous and complex. This discussion
centers on how these controls affect operations in the
marshes and waters of South Louisiana, including both
federal and state regulatory programs.

The first topic to be discussed is the federal con
trol on water pollution which began with the Rivers and
Harbors Act of 1899. The Federal Water Pollution Control
Act, discussed next, is the present basis for most of the
controls existing today, including the prohibition against
discharging harmful quantities of oil, the EPA and Coast
Guard oil pollution prevention regulations, the NPDES dis
charge permit program, and the Corps of Engineers' permit
program for dredging projects. Louisiana's water pollution
control effort is also described.

The extensive impact of these regulations will then
be brought into focus by reviewing the environmental
requirements and permits which must be achieved in the
drilling of a wildcat well and construction of facilities
to put it on production.

Water Pollution - Federal

me first significant water pollution control legisla
tion enacted by the Federal Government was the Rivers and
Harbors Act of 1899* also known as the Refuse Act. Though
the main intent of this law was to control obstructions to

navigation, Section 13 of this Act could also be, and in
fact has been, interpreted to prohibit the discharge of
refuse into navigable waters regardless of whether naviga
tion is affected, unless a permit for such a discharge had
been granted by the Corps of Engineers. Through various
court determinations, the term "refuse," as used in this
Act, has been defined to include waste product as well as
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commodities having economic value such as oil or gasoline.
Thus, for over 75 years, the United States has had a law
that could, according to the most recent interpretation, be
used to prosecute water polluters. However, that part of
Section 13 which prohibited the discharge of refuse matter
into the navigable waters was not vigorously enforced, ex
cept for hindrance to navigation, and consequently proved
to be unsuccessful for broad water pollution control.

Congress' answer to this ineffective water pollution
control effort was the passage of the Federal Water Pollu
tion Control Act in 1956 and its subsequent amendments
which culminated with the Federal Water Pollution Control
Act Amendments of 1972 - hereinafter referred to as "the
Act." This law is administered primarily by the Environ
mental Protection Agency and is the current basis for the
EPA's rules and regulations on cleaning up the nation's wa
ters. The Act is complicated and contains numerous provi
sions which the courts have found difficult to interpret.

Section 311 of the Act deals with oil and hazardous
substance pollution and can be broken down into three parts
for the purposes of this discussion. The first concerns
the prohibition against the discharge of oil in harmful
quantities to the navigable waters. The second calls for
oil pollution prevention regulations for non-transportation
-related facilities, such as oil production facilities, and
the third requires promulgation of pollution prevention
regulations for transportation-related facilities, such as
oil transfer facilities.

Section 4-02 covers the NPDES, National Pollutant Dis-
charge Elimination System, discharge permit program.

Section 4C4 provides for regulation of dredged material.
The prohibition against the discharge of "harmful"

quantities of oil is the most difficult aspect of Section
311 with which to deal, and is so, primarily because of the
definition of "harmful quantities of oil." Through Execu
tive Order 11735, and acting under the provisions of
Section 311, the President charged the EPA with the respon
sibility of defining this term, "harmful quantity." In
response, the EPA, by regulation, declared all discharges
of oil which either, "(a) violate applicable water quality
standards, or (b) cause a film or sheen upon or discolor
ation of the surface of the water ..." to be harmful.
Discharges from properly functioning vessel engines are
excluded. Thus, a film or sheen caused by a vessel engine
is not "harmful" but one from a production facility is
"harmful." The net effect is that practically all dis
charges from oil production facilities are prohibited be
cause any small amount of oil on the water may cause a
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sheen. The definition of a sheen as a harmful quantity
does not consider adequately the actual environmental im
pact that an oil spill might have. Many biological studies
prove that small discharges of oil have no significant
adverse Impact on the aquatic environment. The sheen test
was chosen as a suitable definition of harmful quantity
because it is easy to detect visually and was regarded as
a convenient tool for enforcement. However, visible sheens
caused by municipal sewage and urban drainage have not been
commonly subject to enforcement. A comparison with a re
cent EPA proposed regulation setting out what constitutes
harmful quantites of certain hazardous substances further
demonstrates that the present definition is much too
restrictive regarding oil. For example, proposed regula
tions state that up to 100 pounds of strychnine can be
discharged in a single incident before a "harmful" quantity
has been released. Similarly, 10 pounds is a "harmful"
quantity for certain arsenic compounds. In contrast, it
has been demonstrated that addition of as little as one
tablespoon of lubricating oil to a refinery's discharge can
create a visible sheen under favorable lighting conditions.
Clearly, a more realistic definition of "harmful" quantity
of oil is appropriate.

Any discharge of oil is a violation regardless of
fault, quantity, or potential for environmental harm. It
automatically subjects the owner or operator of the facil
ity or vessel from which the discharge occurred to a civil
penalty of up to $5,000 for each offense. In the event of
a spill, the person in charge of any facility or vessel
that experiences an oil spill must immediately notify the
U. S. Coast Guard. Failure to do so is a criminal offense
which carries a penalty of up to $10,000, or imprisonment
for up to one year, or both. Thus, an operator must be
extremely careful to follow the letter of the law: whenever
he spills any quantity of oil, he must immediately tele
phone the Coast Guard or face criminal prosecution. The
Coast Guard can then take the Information he supplies and
use it as a basis for levying the civil penalty of up to
$5,000 for spilling the oil.

In addition to the above penalties, an operator is
also liable for the cost of cleaning up the spill. Though
neither the Act nor the Coast Guard regulations require an
operator to clean up his spilled oil, the Act does hold
him responsible for cleanup costs. The maximum liabilities
are $8,000,000 for facilities and $1^,000,000 or $100 per
gross ton, whichever is lesser, for vessels. Most compa
nies clean up their own spills because voluntary cleanup
results in quicker recovery of spills, and is the most
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cost-effective course to take.
The second aspect of Section 311 that is of importance

to the producing industry is that which authorized the
President to direct the EPA to develop oil spill preven
tion regulations for non-transportation-related facilities.
The resulting EPA rules are commonly referred to as SPCC
(spill prevention control and countermeasure) regulations,
which require that an SPCC plan be prepared for each non-
transportation-related facility having an oil storage
capacity greater than 660 gallons in any one tank, 1,320
gallons aggregate storage, or 42,000 gallons underground
storage, and from which an oil spill could reasonably be
expected to reach the navigable waters. The plan must be
signed by a registered professional engineer certifying
that the plan was prepared in accordance with good engi
neering practices. The SPCC plan contains a written
discussion of the oil spill potential for the facility, the
spill prevention equipment in use at the facility, and of
the contingency planning in the event of a spill. In
addition, if there is significant potential for an oil
spill into public waters and the contingency plan or facil
ities are deemed inadequate, then the plan must indicate an
implementation plan to improve the oil spill prevention and
control capabilities. The plan must be reviewed at least
once every three years to evaluate its adequacy. In the
event that a facility experiences two minor spills of 1,000
gallons or less (see above discussion on harmful quantities)
within any twelve-month period or a single spill larger
than 1,000 gallons, then the SPCC plan for that facility
and information relative to the spills must be submitted
to the EPA for review. EPA then evaluates the plan, possi
bly in conjunction with a facility inspection, and may
require any changes in the plan that are deemed necessary
to prevent and contain any future discharges of oil from
the facility. Such changes may involve costly modifica
tions of the facility itself and are not merely changes in
a written document. Thus, if a facility's spills exceed
the minimum established in the regulations, the EPA is
provided with an avenue for reviewing the operations and
specifying improved operating and equipment requirements to
be implemented at that facility.

The EPA SPCC Rules and Regulations are of necessity
general in nature and place the burden of devising a suc
cessful program upon the owner or operator because of the
great diversity of types of facilities covered. Uniform
national regulations in great detail would not be practi
cable. The third and final provision of Section 311 to be
discussed here is the paragraph that authorized the

187



Clotworthy

5

President to direct the U. S. Coast Guard to prepare oil
pollution prevention regulations for transportation-related
facilities. The Coast Guard's initial effort in this re
spect has been the promulgation of pollution prevention
regulations for vessels and oil transfer facilities. Other
transportation-related facilities, such as pipeline pumping
stations, will be subject to another set of regulations
that the Coast Guard is to issue at a later date. The
regulations that are already in effect prescribe equipment
requirements and transfer procedures for facilities and
vessels which are involved in the transfer of oil. Only
facilities which transfer oil to or from vessels having
capacities of 250 barrels or more are subject to the regu
lations. Similar to the SPCC regulations, these Coast
Guard rules require that a manual be prepared and submitted
to the Coast Guard at least 60 days prior to the first
transfer for each facility subject to the regulations; how
ever, unlike EPA's rules, the Coast Guard regulations
clearly specify definite equipment and operational require
ments for equipment which are common to most transportation
-related facilities. For example, hoses and loading arms
used in the transfer must meet certain criteria, drip pans
of specified capacities must be fixed beneath hose handling
and manifold areas, spill containment and removal equipment
must be provided, certain records have to be maintained,
and a written declaration that all equipment has been
inspected and found to be in proper condition for transfer
must be signed before beginning a transfer.

The next section of the Act that is of considerable

Importance to the producing Industry is Section 402 which
establishes the discharge permit program known as the NPDES
(National Pollutant Discharge Elimination System) program.
During this discussion of Section 402, provisions of other
sections of the Act will be included because certain of
these requirements are implemented through the issuance of
an NPDES discharge permit under Section 402. Section 402
is EPA's authority for regulating the discharges of pollu
tants by man from point sources. In establishing EPA's
authority, it provides for the removal of the permit pro
gram from the control of the U. S. Corps of Engineers who
had had jurisdiction over discharges since the enactment
of the Refuse Act in 1899. The Act also provides for the
states to assume the responsibility of administering the
NPDES permit program as soon as the state's program is in
compliance with EPA requirements.

The primary provision of Section 402 and of EPA's
implementing regulations is that any person who proposes a
point source discharge of a pollutant to the navigable
waters from a facility must first obtain an NPDES discharge
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permit by submitting an application at least 180 days
before such discharge is to begin. The term, "pollutant,"
has been defined by the Act, and further interpreted by
EPA, and could include virtually any substance discharged
by man, except pure water. The Act excludes from the EPA's
jurisdiction the regulation of sewage discharges from
vessels, giving this responsibility to the Coast Guard.
Nevertheless, there are no provisions for exemptions from
the permit requirements based on the minimal volume or
innocuous nature of a particular discharge.

Using the NPDES permit program as a management tool,
EPA is instituting a program as authorized by the Act to
help clean up the nations water in various steps by even
tual control of major point sources. One of the factors
that EPA considers is the water quality standards that
have been adopted by each state and approved by the EPA,
for waters within each state. The water quality standards
specify limitations on certain chemical, physical or other
factors that must be maintained in the receiving waters to
assure "... the protection and propagation of shellfish,
fish, and wildlife for classes of and categories of re
ceiving waters and to allow recreational activities in and
on the water." Thus, water quality standards are limits
that must not be exceeded in the receiving water, and that
are to be achieved first by uniform national technology
based effluent limitations and second by the imposition of
more stringent limitations on the discharge where required
for water quality needs. Before the EPA will issue a
permit for a discharge the applicant must obtain certifi
cation from the state that the discharge will not violate
the applicable water quality standards.

The next step or goal of the Act's water pollution
control scheme is that all discharges must be using the
so called "best practicable control technology currently
available" by July 1, 1977. This level of control is
different from the water quality consideration in that in
defining best practicable technology for a discharge, the
EPA does not consider the water quality-related environ
mental benefits to be achieved by applying such technology;
rather only the practicability of implementing such
technology at a facility is taken into account, including
"... the total cost of application of technology in rela
tion to the effluent reduction benefits to be achieved

from such application, and shall also take into account
the age of equipment and facilities involved, the process
employed, the engineering aspects of the application of
various types of control techniques, process changes, non-
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water quality environmental impacts (including energy
requirements), and any such other factors as the Adminis
trator (of the EPA) deems appropriate." Thus the EPA
does not consider whether a pollutant,' at the effluent
concentrations existing before implementation of best
practicable technology, is harming the environment or not.
Thus, the agency is taking the approach of reducing the
level of pollutants to the lowest practicable degree by
July 1, 1977. It is not unexpected that major conflict
arises when this concept of practicability is applied to
the costs associated with a specific treatment technology,
especially in those instances where minimal water quality-
related benefits are gained by the application of that
technology.

The third goal envisioned by Congress is the applica
tion of best available technology economically achievable"
to all discharges by July 1, 1983. The main difference
between best available technology and best practical tech
nology is that the 1983 requirement goes one step further.
In defining the best available technology for a discharge,
the EPA considers all of the same factors as for best
practicable technology except that the expected reduction
in effluent pollution concentrations does not have to be
related to the costs. In other words, tremendous expense
might be incurred for treating a discharge so as to reduce
the effluent only a very small degree. Such expenditures
could be required so long as the EPA had determined that
the specified technology was "economically achievable."

The fourth and ultimate goal of the Act is "... that
the discharge of pollutants into the navigable waters be
eliminated by 1985." This goal is impossible for industry
to meet and there is almost general agreement that it
should be changed. The National Commission on Water
Quality recommended that Congress redefine this goal.

There is one more level of treatment that is defined
in the Act and it applies only to new sources, that Is to
discharges from facilities whose construction began after
the EPA had issued guidelines (in proposed form) for such
new sources. For these new sources, the Act requires that
the best available demonstrated technology" be incorpo
rated as part of the facility when it is built. This
technology is defined considering essentially the same
factors as those used in defining best available technology
- a rather sophisticated treatment scheme is usually de
fined .

The mechanics of this multi-phase pollution control
effort were designed to work in the following manner. EPA
publishes water quality criteria, and the states promulgate
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water quality standards for the various water bodies with
in each state. These standards must be approved by EPA.
Information and guidelines are promulgated by the EPA,
defining secondary treatment and best practicable waste
treatment technology for municipalities, and best practi
cable control technology currently available (to be
implemented by July 1, 1977), best available technology
economically achievable (to be implemented by July 1,
1983), and best available demonstrated technology (for new
sources) for industry. All of these treatment technolo
gies are defined such that the EPA regional administrators
can use these guidelines in establishing effluent limita
tions in discharge permits for individual facilities. The
permits are to set out compliance schedules for each
facility in meeting the limitations established as repre
senting the effluent quality achievable through the use
of the designated technologies.

The next section of the Act to discuss is Section 404
which regulates the discharge of dredged or fill material.
The responsibility of issuing permits for such discharges
is left with the U. S. Corps of Engineers which is required
to consider the various esthetic and environmental factors
associated with each proposed disposal operation before
granting a permit. The EPA has published guidelines that
the Corps is to use in evaluating each application. The
Corps is also required to consider the comments of other
federal agencies on each application, including those of
the U. S. Fish & Wildlife Service and the National Marine
Fisheries Service. In addition, after the Corps has
decided to grant a permit for a particular discharge of
dredged material, the EPA then has the authority to pro
hibit the specification of any defined area as a disposal
site whenever it determines that the proposed disposal
will have "... an unacceptable adverse effect on municipal
water supplies, shell fish beds and fishery areas (includ
ing spawning and breeding areas), wildlife, or recre
ational areas."

Until recently, the Corps exercised its authority
granted by Section 404 only over the area of jurisdiction
authorized by the Rivers and Harbors Act of 1§99 - i.e.,
the traditional "navigable waters of the United States."
However, a federal district court ruling (the Callaway
case) in March, 1975, directed the Corps to expand its
jurisdiction with respect to the discharge of dredged ma
terial to correspond to the "navigable waters," as defined
in the Federal Water Pollution Control Act Amendments of
1972 and other court decisions. The Corps' response was
the publication of an interim final regulation in July,
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1975, expanding the area of jurisdiction in a three-phase
program which culminates July 1, 1977*, with the Corps'
Section 4-04 jurisdiction extending to all waters of the
United States. One of the key tests in determining
whether an area is subject to the provisions of Section
Uo4 is whether it supports aquatic vegetation. Essential
ly, if a land area is periodically inundated to the extent
that aquatic vegetation can grow there, then the Corps
will have jurisdiction over dredged material disposal pro
jects in that area. Also, the only disposal projects
within the Corps' jurisdictional area excluded from regu
lation are those involving less than one cubic yard of
dredged material.

Water Pollution - State

Next, we come to a discussion of water pollution con
trol requirements by the State of Louisiana.

With respect to oil spill, both the Louisiana Stream
Control Commission, whose enforcement division is within
the Louisiana Wildlife & Fisheries Commission, and the
Louisiana Department of Conservation exercise regulatory
authority. Both agencies enforce rules which prohibit the
discharge of oily waste, and provide reporting procedures
for oil spills.

The control of waste water discharges in Louisiana is
the responsibility of the Louisiana Stream Control Commis
sion. Discharge permit applications must be submitted
early enough so that they can be acted upon by the Commis
sion before the discharge begins. The Stream Control
Commission does not exercise direct authority on the regu
lation of sewage discharges. The Health and Human
Resources Administration's Division of Health regulates
those discharges. All private sewage disposal systems
must have the Division of Health's approval before instal
lation. Generally, sewage treatment devices must provide
secondary treatment.

Summary
Probably the best way to conclude this paper is to

summarize, by way of example, the environmental aspects
associated with a typical producing operation in the
coastal marshes of Louisiana. For instance, let's look
at the steps that must be taken for a successful wildcat
well to be drilled and tank battery to be installed to
handle the production.

Six months before drilling begins, a discharge permit
application must be submitted to the EPA so that the drill
cuttings and other pollutants such as sewage and deck
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drainage may be discharged during the drilling operation.
On this same application, the produced water and deck
drainage discharges from the possible future production
facility should also be described to insure that EPA gets
six months in which to process all discharge permit appli
cations. A six-month lead time can give the operator very
real difficulties. Such factors as rig availability and
lease expiration dates interfere with the providing of
such an early advanced notice.

Next, at least two months (preferably three) before
drilling is to begin, a permit application must be sub
mitted to the Corps of Engineers to dredge an access
canal to the proposed location. The application is circu
lated for environmental review by federal and state
agencies, including the U. S. Fish and Wildlife Service,
the National Marine Fisheries Service, the Environmental
Protection Agency, the Louisiana Wildlife and Fisheries
Commission, the Louisiana Stream Control Commission, and
the Louisiana Department of Public Works. In addition,
approval may be required from local government bodies such
as police juries, levee boards, or port authorities. Pro
vided any objections by these agencies, or by way of the
public notice that is required, are resolved, a permit will
be granted by the Corps to dredge the canal and move in a
drilling rig. If the well is successful, it will be com
pleted and plans will be made to construct a production
facility.

Since production for this facility is from a wildcat
well, there are probably no pipelines immediately avail
able for transporting the oil. Therefore, the crude will
have to be barged out. At least 60 days before any oil
transfers to a barge are to begin, a letter of Intent to
conduct such transfers and an operations manual must be
submitted to the U. S. Coast Guard. The Coast Guard will
inspect the facility to determine whether all requirements
have been complied with.

At this point, if all of the above requirements have
been met, the facility is fully operational with respect
to satisfying all environmental regulations. However,
though the facility may be started up, certain other
requirements will need to be addressed. An SPCC plan must
be prepared within six months of commencement of facility
operation and all provisions described in the plan must be
fully implemented by the end of the next six-month period,
i.e., by one year after commencement of operations. Re
maining obligations, would then be those recurring require
ments such as discharge monitoring and reviews of the SPCC
plan and operations manual. In addition, there are other
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permit requirements by the State of Louisiana such as (1)
permit to drill, (2) reports on casing setting, cementing,
perforating, and completion, (3) authority to produce, and
(4) authority to transport production off lease (to barse
pipeline, or truck). v '

As this example illustrates, the environmental regu
lations affecting the producing industry are complex. As
the government continues to expand its jurisdictions, as
authorized by various laws - for example into underground
injection control, drinking water regulation, and solid
waste disposal — the whole problem will become still more
complicated and will demand increasingly larger amounts of
negotiations with regulatory agencies, processing of paper
work, administrative personnel, and corporate expenses
financed by increased costs to consumers for products.

There is no doubt that industry is under a mandate
to do its part in environmental protection. It certainly
must fulfill its reponsibility for protection of human
health, welfare, and the natural environment. It must
comply with all of the laws and regulations which are in
effect. Government also has its own responsibility to be
certain that its rules and regulations do not become so
complex that they generate unnecessary expenses to industry
and consumers or interfere with the nation's ability to
meet its energy requirements. Government and industry
must work more closely together to be sure that this does
not happen.
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PETROLEUM OPERATIONS IN THE LOUISIANA MARSH *

Lyle St. Amant
Louisiana Wildlife and Fisheries

New Orleans, Louisiana

Abstract
A review of petroleum operations in the Louisiana marsh and the

role played by the Louisiana Wildlife and Fisheries will be discussed by
Dr. Lyle St. Amant. Dr. St. Amant has been involved in the development
of the oil industry in the Louisiana coastal area for many years, and is
most familiar with all the problems relative to past and present opera
tions.

♦Paper not available for publication.
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FIELD STUDIES OH MARINE LIFE INHABITING
AREAS OF CHRONIC LOW LEVEL EXPOSURE

TO PETROLEUM

Edward W. Mertens
Chevron Research Company
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ABSTRACT

EXTENSIVE FIELD STUDIES ON THE EFFECTS OF
CHRONIC LOW LEVEL EXPOSURE OF OIL TO MARINE
LIFE HAVE PF.F?,' CONDUCTED AT SANTA BARBARA;
LAKE MARACAILw, VENEZUELA; BERMUDA; AND
TTMBALTER BAY, LOUISIANA, IN THE GULF
OK MEXICO. HO MEASURABLE EFFECTS HAVE BEEN
OBSERVED OH SUCH INDICATORS OF THE HEALTH OF
MARINE COMMUNITIES AS POPULATION LEVELS OF
VARIOUS ORGANISMS; SPECIES DIVERSITY; AND
SIZE, GROWTH RATE, OR REPRODUCIBILITY OF
VARIOUS ORGANISMS. MOREOVER, THERE IS NO
EVIDENCE OF ADVERSE EFFECTS SUCH AS ABNORMAL
GROWTHS AND BIOMAGNIFICATION OF PETROLEUM
FRACTIONS IN THE FOOD CHAIN.

11NTRODUCTION

Surprisingly, the volume of literature con
cerning the effects of oil on marine life is extensive.
Several comprehensive summaries of the literature have
been published.''2 '- »"• Whether one reviews the literature
directly or the summaries that are available, it is
apparent that most of the published work concerns labora
tory work. Only a few field studies have been conducted.

Laboratory work has proven generally unsatis
factory because its results correlate poorly with field
observations. Fortunately, In recent years, some work
has been directed toward investigating the effects of
chronic exposure of oil on marine life under field
conditions. The results of five such field studies are
summarized below.
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NATURAL OIL SEEPS
AT COAL OIL POINT,
SANTA BARBARA

Straughan and her associates at the University
of Southern California recently concluded a three-year
study concerning the sublethal effects of natural chronic
exposure of oil to marine life. Her laboratory was the
marine waters at Coal Oil Point near Santa Barbara,
California, where natural oil seeps have been known to
exist for centuries. The natural seepage there is
50-100 barrels per day.5 Extensive control data were
obtained from studies conducted at Plsmo Beach (north of
Santa Barbara), Gull Island (near Santa Barbara), and
Santa Catalina Island (near Los Angeles).

The major conclusions of this study are:
1. All organisms are present that would be

expected to be in that environment if oil seepage was
not there.

2. Exposure to the natural oil seepage has no
effect on either the growth rate or reproductivity of
the resident organisms.

3. No abnormal growths in organisms were
observable either by external examination or by dissection.

4. There is no evidence of bioaccumulation
(increase in concentration) of hydrocarbons by transfer
up the food chain.

CHRONIC EXPOSURE OF MARINE
ORGANISMS TO TAR BALLS, BERMUDA

A relatively recent phenomenon is the influx
of tar balls washing ashore along the Bermuda coastline.
The Bermuda Biological Station for Research has Just
concluded a two-year study to determine whether the
influx of tar balls was having any effect upon the local
intertidal life.

Control data were obtained by studying beaches
that were slightly impacted. Also used were the exten
sive baseline data developed by annual studies extending
back to the l890's.

The major conclusions concerning marine life
inhabiting the intertidal zone are:9

1. There is no measurable effect of tar
influx on the number of organisms of any species at any
locality.

2. All species identified as native to Bermuda
shores prior to the tar ball influx still remain.
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3. Exposure to the tar influx has no effect
upon the reproductivity of the organisms.

4. Size of organisms is not affected by the
exposure to tar Influx.

These results provide an insight into the
potential threat of offshore spills washing ashore to
intertidal life. This Is especially valid for spills,
if they should occur, from platforms in areas 50 or more
miles offshore in outercontinental shelf waters. Such
potential production areas exist along the Atlantic
Coast. The weathered oil that would wash ashore would
be similar in composition and properties to the tar
balls appearing on the Bermuda beaches.

LAKE MARACAIBO,
VENEZUELA

A three-year study was completed in 1974 by
Battelle-Northwest Laboratories (Richland, Washington)
on the Impact of offshore production in Lake Maracaibo,
Venezuela. Approximately 6500 wells have been drilled
in this lake over a period spanning four decades. Sites
in those sections of the lake where oil production does
not occur were also studied to obtain control data.

The major conclusions from this study are:
1. Despite significant discharges of oil into

Lake Maracaibo from production of oil and from natural
seeps, both laboratory and field data show that the
presence of oil has caused no discernible damage to the
local ecosystem.

2. Although low concentrations of oil exist
in the lake water, there is no evidence of a buildup of
hydrocarbons in selected commercial species of fiBh or
shrimp. „, .. .

3. Although fisheries data are limited, no
evidence exists that suggests this important renewable
resource has yet been diminished.

4. However, discharge of nonpetroleum wastes,
both domestic and industrial, are approaching such
levels as to impair water quality. The biological
resources of the lake may decline in future years.

TIMBALIER BAY,
GULF OF MEXICO

The Gulf Universities Research Consortium
(GURC) studied the impact of offshore drilling and
production of oil on the estuarlne and marine environment
in the coastal waters of Louisiana, specifically, in
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Timbalier Bay. The study involved 23 principal scientists
from the 20 Gulf Coast universities that comprise GURC.
Conducted over a period of two years, 1972-1974, and at
a cost of 1.5 million dollars, this study is undoubtedly
the most comprehensive study concerning the effects of
chronic exposure of oil to marine life ever attempted.

Timbalier Bay contains about 400 oil and gas
wells. The first well was drilled in 1937. Several
stations within this area were studied. Stations were
also studied in adjoining areas where there never had
been oil drilling or production in order to obtain con
trol data.

Many observations and conclusions may be
derived from this work, namely:12'13'lk

1. Seasonal changes, especially in temperature
and salinity, have a far more significant effect on
species diversity of marine life and on the population
of a given species than does the presence of low-level
concentrations of oil.

2. Even the effects of other less important
natural phenomena, such as floods, upwellings, and tur
bidity, affect the ecosystem markedly. Their influences
completely obliterate whatever effect, if any, results
from exposure to oil.

3. No known biological hazard could be
related to any compound or material used in drilling and
production.

4. Timbalier Bay has not undergone signifi
cant ecological change. Every indication of good
ecological health is present.

5. Evidently, the platforms have increased the
total quantity of marine life. These structures provide
surfaces where planktonic larvae of organisms such as
barnacles, mussels, sea anemones, and other forms of
sessile marine life may settle and flourish to become
high productive, complex communities.

SURVEY OF MARINE LIFE UNDER
OFFSHORE PLATFORMS IN
SANTA BARBARA CHANNEL

Platforms Hilda and Hazel were constructed in
the Santa Barbara Channel in 1959 and I960. During
their construction, a survey revealed that the surfaces
of these structures quickly became encrusted and a
complex marine community including sessile, benthic and
pelagic forms developed.15

A year's survey was initiated early in 1975
to assess the extent and complexity of the marine
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community under the two platforms constructed in the
Santa Barbara Chennel in 1959 and I960. This study was
conducted by the Southern California Coastal Water
Research Project under the direction of the Scripps
Institution of Oceanography near San Diego.

The major observations resulting from this
survey are:!6

1. A highly complex community has developed
under each platform. Communities on either the soft or
hard bottom control areas are far less complex and far
less abundant.

2. The pelagic fish population inhabiting
the area under the platforms is estimated to be 20,000-
30,000 per platform.

3. Positively identified are at least 50
species of fish, 110 species of intertebrates living on
or near the structures, and 77 species of worms inhabit
ing the nearby sediments.

4. All sea life appears to be extremely
healthy. Mussels 8-10 inches in length are numerous;
larger ones have been observed.

5. Every available underwater surface of the
platforms is heavily encrusted with mussels, barnacles,
aggregate anemones, or other types of sessile sea life.

6. Drill cuttings were deposited at the base
of the platform. Being sterile, they did not support
marine life for two to three years after the platforms
were constructed. Today this pile is covered by a depth
of 37 inches of shells and now supports a teeming
community of seastars, anemones, nudibranches, and other
benthic organisms.

CONCLUSIONS

The major conclusions that may be derived from
the field studies conducted to date are:

1. Low-level chronic exposure to crude oil
has, at most, negligible effect on marine life.

2. Platforms provide a structure whereby a
thriving, highly complex community of marine life can
develop.
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