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NOTICE

This document is an Annual Report. It has not been formally released
by the U.S. Environmental Protection Agency and should not at this
stage be construed to represent Agency policy.

This volume should be cited as follows:

Middleditch, B. S. and D. West. 1980. Hydrocarbons, biocides,
and sulfur, Vol. VII. In: Jackson, W. B. and E. P.
Wilkens, (eds.). Environmental assessment of Buccaneer gas
and o0il field in the northwestern Gulf of Mexico, 1978-1979.
NOAA Technical Memorandum NMFS-SEFC-41, 112 p. Available
from: NTIS, Springfield, Virginia.
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GUIDE TO USERS OF THE ANNUAL REPORT

Volume I (SYNOPSIS/DATA MANAGEMENT) of the Annual Report is designed
to be used as a briefing document and as a key to more detailed scien-
tific and technical information contained in Volumes II through X.
Objectives, methods and results for each work unit are summarized in
greatly abbreviated form within Volume I to facilitate dissemination
of information. Thus, Volume I can be used alone or as a reference to
companlon Volumes II through X. Complete citations for literature
cited in Volume I can be found in the Volumes II through X in which
the detailed work unit reports are presented.

It is hoped that such an approach to environmental impact information
dissemination will make the Annual Report a more useful and widely
read document.



FOREWORD

Increased petroleum development of the outer continental
shelf (0CS) of the United States is anticipated as the U.S. attempts
to reduce its dependency on foreign petroleum supplies. To obtain
information concerning the environmmental consequences of such develop-
ment, the Federal Government has supported major research efforts on
the OCS to document environmental conditions before, during, and after
0il and gas exploration, production, and transmission. Among these
efforts is the Environmental Assessment of Buccaneer Gas and 0il Field
in the Northwestern Gulf of Mexico, a project funded by the
Environmental Protection Agency (EPA) through interagency agreement
with the National Oceanic and Atomospheric Administration (NOAA) and
managed by the National Marine Fisheries Service (NMFS), Southeast
Fisheries Center (SEFC), Galveston Laboratory, in Galveston, Texas.
Initiated in the autumn of 1975, the study is now in its last
year. Its major products have been annual reports disseminated by the
National Technical Information Service, data files archived and dis-
seminated by NOAA's Environmental Data and Information Service, and
research papers written by participating investigators and published
in scientific or technical journals. Results have also been made
available through EPA/NOAA/NMFS project reviews and workshops attended
by project participants, and various govermmental (Federal and State),
private, and public user groups. The final products will be milestone
reports summarizing the findings of the major investigative components
of the study. '

Objectives of the project are (1) to identify and document
the types and extent of biological, chemical and physical alterations
of the marine ecosystem associated with Buccaneer Gas and 0il Field,
(2) to determine specific pollutants, their quantity and effects, and
(3) to develop the capability to describe and predict fate and effects
of Buccaneer Gas and O0il Field contaminants. The project uses
historical and new data and includes investigations both in the field
and in the laboratory. A brief Pilot Study was conducted in the
autumn  and winter of  1975-76, followed by an extensive
biological/chemical/physical survey in 1976-77 comparing the Buccaneer
Gas and Oil Field area with adjacent undeveloped or control areas. In
1977-78, investigations were intensified within Buccaneer Gas and 0il
Field, comparing conditions around production platforms, which release
various effluents including produced brine, with those around
satellite structures (well jackets) which release no effluents. In
1978-79, studies around Buccaneer Gas and 0il Field structures focused
on (1) concentrations and effects of pollutants in major compoments of
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the marine ecosystem, including seawater, surficial sediments,
suspended particulate matter, fouling community, bacterial community,
and fishes and macro-crustaceans, (2) effects of circulation dynamics
and hydrography on distribution of pollutants, and (3) mathematical
modeling to describe and predict sources, fate and effects of pollu-
tants. The final year, 1979-80, of study is continuing to focus on
items (1) and (2) and on preparation of the milestone reports which
will represent the final products of this study.

This project has provided a unique opportunity for a multi-
year investigation of effects of chronic, low-level contamination of a
marine ecosystem associated with gas and oil production in a long-
established field. In many respects, it represents a pioneering
effort. It has been made possible through the cooporation of govern-
ment agencies, Shell 0il Company (which owns and operates the field)
and various contractors including universities and private companies.
It is anticipated that the results of this project will impact in a
significant way on future decisions regarding operations of gas and
oil fields on the OCS.

Charles W. Caillouet, Project Manager
Chief, Environmental Research Division
and
William B. Jackson and E. Peter Wilkens,

Editors
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INTRODUCTION

Location of Study Area

The area selected for study is the operational Buccaneer Gas
and 0il Field located approximately 49.6 kilometers (26.8 nautical
miles) south southeast of the Galveston Sea Buoy off Galveston, Texas
(Figure 1). This field was selected in 1975 as the study area
because: (a) the field had been in production for about 15 years,
which time had allowed full development of the associated marine
communities; (b) it was isolated from other fields which facilitated
the selection of an unaltered area (for comparison) within a reason-
able distance of the field; (c¢) it produced both gas and oil that
represented sources of pollutants from marine petroleum extraction;
(d) its location simplified logistics and reduced the cost of the
research; and (e) the Texas offshore area had not been fully developed
for gas and oil production but was expected to experience accelerated
exploitation in the future.

Operation History of Buccaneer Field

Buccaneer Field was developed by Shell 0il Company in four
offshore blocks leased in 1960 and 1968 as follows:

Year Lease Number Block Number Acreage Hectares
1960 G0709 288 2,790 1,129
1960 G0713 295 4,770 1,930
1960 G0714 296 4,501 1,821
1968 G1783 289 2,610 1,056

In development of the field, 17 structures were built; two
are production platforms, two are quarters platforms, and 13 are
satellite structures surrounding well jackets. Initial exploratory
drilling began about mid-summer of 1960 with mobile drilling rigs.
When (as the result of the exploratory drilling) proper locatioms for
platforms were selected, the permanent production platforms were
constructed.

There have been no reports of major oil spills from this
field. There have been some reported losses of oil due to occasional
mechanical failure of various pieces of equipment. The largest
reported spill was three barrels in 1973. The reported oil spill
chronology and quantity for Buccaneer Field is as follows:.
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Amount

Date Source Barrels Liters
September 1973 Platform 296-B 0.5 79
November 1973 Unknown 3.0 477
July 1974 Platform 296-B 0.5 79
August 1974 Platform 296-B 1.7 265
September 1975 Platform 288-A 0.2-0.4 38-56

Totals 5.9-6.1 938-956

Buccaneer Field first began operations with the production of
0oil. Later, when significant quantities of gas were found, the field
began producing both oil and gas and has continued to do so to date.

The production platforms and satellites (well jackets) are
connected by a number of pipelines with a 50.8 centimeters (20-inch)
diameter main pipeline connecting the field to shore. All of the
pipelines that are 25.4 centimeters (10 inches) or greater in diameter
are buried. The Blue Dolphin Pipeline Company was granted a pipeline
permit (No. G1381, Blocks 288 and 296) in 1965 and has operated the
pipeline since its comstruction.

Buccaneer Field occupies a limited area (about 59.3 km?; 22.9
sq. statute miles) leased in the northwestern Gulf of Mexico. Four
types of structures are located in Buccaneer Field: production plat-
forms, quarters platforms, satellites (well jackets), and flare
stacks. These are shown in Figure 2, which is an oblique aerial pho-
tograph of production platform 288~A and vicinity within Buccaneer
Field. A map of Buccaneer Field, (Figure 3) depicts the locations of
platforms and satellites within the field.
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EXECUTIVE SUMMARY

Additional data are reported for platform discharges in the Buccaneer
Field and for the distribution of their components in the surrounding area.
Produced water discharge from platform 288-A is now only sporadic, with
routine discharge taking place only from platform 296-B. Acrolein is now
used as a biocide in place of the previously employed formulations. No
acrolein is detected in the formation water at a concentration greater than 1
ppm. Sulfur continues to be the major oil-field contaminant: its specific
gravity is sufficiently high that it moves through the water column to the
sediments.

Fouling mat on the platform legs contains a low concentration of oil near
the air/sea interface (where periodic exposure to sunlight and air apparently
promotes evaporation and degradation), but there are high concentrations of
fresh oil at a depth of three meters.

The barnacles contain weathered oil. This implies that, in contrast to
the fouling mat, the barnacles' major exposure to oil is indirect: possibly by
filter-feeding on particulates in the water column (which would include
resuspended contaminated sediments).

All blennies contain fresh oil, whereas the sheepshead contain weathered
oil. This difference is not unexpected since the blennies feed on the small
organisms of the fouling mat and the sheepshead eat barnacles.

Spadefish contain lower concentrations of weathered oil than the blennies
and sheepshead. This is probably because the spadefish feed mainly in the
water column and are not constantly exposed to any major pool of petroleum
constituents.

The longspine porgy contains weathered oil in concentrations intermediate
between those of the sheepshead and spadefish. We have no reliable
information on the feeding habits of the longspine porgy.
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There is a wide dispersion of oil concentrations in the red snapper.
Some specimens contain no oil, while the mean concentration of oil for all
specimens examined is higher than that of the spadefish. One possible
explanation for this observation relates to the fact that the red snapper are
recruited to the Buccaneer Field from a wide area of the Gulf. Those
containing no oil are probably recent arrivals in the region of the field,
whereas those which have resided longer in the area have ingested sufficient
quantities of contaminated prey to accumulate high concentrations of oil.

For all of the fish species which are large enough for separate analysis
of liver and muscle tissues (sheepshead, spadefish, and red snapper), oil
concentrations are higher in the livers.

The major pool of hydrocarbon contaminants is in the surficial sediments.
Concentration gradients around platform 296-B are always observed, but there
is considerable day-to-day flux in these concentrations. This is attributable
to periodic resuspension and deposition of surficial sediments.

More than 100 individual compounds have now been detected in formation
water. Almost all are of petroleum origin, but 2-butanone and 2-pentanone
apparently derive from a solvent used in large quantities by painters on the
platform. Butylated hydroxytoluene (an antioxidant food additive) found in a

spadefish may be accumulated from food scraps thrown overboard.
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