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My name is Guenter M. Conradqs. I am employed by Mathematicé1 S?iences
Northwest of Bellevue, Washington as a Senior Economist. |

In January of 1975, Mathematical Sciences Northwest, Inc. was requested
by the Gulf of Alaska Operators Committee to undertake a study of the economic
and social impacts'which would be felt in Alaska as a whole and specifically
in six coastal communities (Juneau, Yakutat, Cordova, Seward, Whittier, and
Kodiak) as the result of likely exploration, development and production acti-
vities on the outer continental shelf in the Gulf of Alaska. I directed that
study. |

I had earlier directed a number of economic and social impact studies
of, for example, the construction and operation of new or expanded 0il terminal
facilities in the Puget Sound waters of Washington (for the Oceanographic
Institute of Washington) and the construction and operation of'fdur nuclear
power plants in the State of Washington (for the Washington Therma]_Power
Plant Site Evaluation Council).

Prior to returning to the private sector in 1972, 1 taught undergraduate
and graduate economics at Occidental College and San Jose State University. I
also taught at the University of California, Los Angeles and the University
of Southefn California, on a part-time basis.

Over the past twelve years, I have consulted for a number of public
agencies and private corporations in matters relating to the economics of
growth and change and resource taxation.

The study for the Gulf of Alaska Operators Committee was completed in
May of 1975, and in the months of June and July members of the Gulf of Alaska

Operators Committee and 1 briefed officials of the Alaska state government,
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the Mayors and members of the Cities Councils of the cities of Yakuiat gnd
Cordova, the President and members of the Yak-tat Kwaan Native Corporation
in Yakutat, the President of the Eyak Native Corporation, representatives
of the Cordova fishermen's union, Alaska state legislators and their staff,
aﬁd members of the news media. |

Copies of the study have been made available to a large number of
interested public and private bodies, among them the Alaska state government,
state legislators, the Outer Continental Shelf Office of the Bureau of Land
Management, the Federal Energy Administration, the Mayors of the six most
- Tikely impact communities,-environmental groups, and representatives of the
news media.

A summary of our study has been prepared by me and will be submitted
for the record.

After the study was completed, I spent more than three Qeeks in Eng-
land, Scotland, the Shetland Islands, and in Norway. I there talked with
government officials, local and regional planners, academicians, fishermen
and representatives of some of the oil companies which operate in the North
Sea. _

This is obviously not the place nor the time to comment at length on
both my findings and the impressions I gathered.

The one overwhelming impression I brought back is that the locail

authorities, both at the city and county levels, with the active cooperation

of the 0il companies and their contractors, have been able to effectively plan

for the onshore development related to support bases, platform construction
sites, terminals, gas separation plants, pipelines, and tank farms, thereby

minimizing any adverse social and economic effects.
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The Economic and Social Impact Study of 0il1 Related Activitié% iny the
Gulf of Alaska was undertaken by Mathematical Sciences Northwest, Inc. {MSNW)
at the request of the Gulf of Alaska Operators Committee (GoaoC).

The study addresses the likely economic and social impacts of oil and/
or gas exploration, development, and production activities following the first
sale of leases on the outer continental shelf (0CS) in the Gulf of Alaska. The
impact areas are the "Gulf of Alaska” and "Other Alaska". Within the "Gulf of
Alaska" area which includes Anchorage, six coastal communities have been identi-
fied as potential primary impact sites, serving as onshore support bases for
offshore activities or as transshipping points for the expected future hydro-
carbon output of the yet to be discovered fields. The coastal communities are:
Juneau, Yakutat, Cordova, Whittier, Seward and Kodiak. (See attached map). The
study period is 1976 to 1985, .

Since no one knows with any precision what the quantities af proven
and recoverable reserves of o0il and gas in the lease area are, and since the
rate(s) of recovery are also unknown, certain assumptions had to be made. For

the base case, the most important assumptions are:

e Exploration activities commence in 1976, leading to

the discovery of the first field in 1877.
o A total of five fields will be discovered.

® Each field will ultimately support three production

platforms, for a total of fifteen.

¢ The peak average daily production from all fields

will sum to 550,000 barrels/day.
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FIGURE I-1:  IMPACT COMMUNITIES IN THE GULF OF ALASKA AND
: APPROXIMATE FIRST LEASE SALE AREAS .
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® Two pipelines will be constructed to transport the .crude 4

to two onshore transshipping terminals.

® Two permanent onshore bases will support the offshore -
activities during the exploration, development and

production phases.

The economic impacts of the oil and gas related activities all emanate
from the additional employment generated. Based on data supplied by the GOAOC,
the direct employment was estimated to be 291 persons in 1976, the first year
of activities, build up to a peak of 1,486 persons in-1980, and gradually de--
cline to 886 persons in 1985. '

The incremental onshore indirect and induced employment in such sectors
as construction, wholesale and retail trade, finance, insurance, and real
estate, and state and local government, for example, was a)so calculated.

In fact, three calculations were made, using an employment multiplier of 2.0,
1.86, and 1.46 respectively. Given a multiplier of 1.86 (thought to be appli-
cable to the geographic areas under consideration), the indirect and induced
employment generated by the primary hydrocarbon activities will number 541
persons in 1976, 2,764 in 1980, and stabilize at 1,648 in 1985. Thus, the
total employment generated and attributable to the new OCS activities in

1976, 1980, and 1985 sums to 832,‘4,250, and 2,534 persons respectively.

While many of the workers who will be empioyed ih the primary activi-
ties such as exploration and development drilling and the offshore construction
of platforms are likely to be brought to Alaska from other parts of the United

States, significant additional employment opportunities in the secondary
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sectors will be created for Alaskan residents. Persons presently emﬁ]qud in
the construction of the Alyeska pipeline, for example, will be able to trans-
fer their skills to the construction of support bases and transshipping ter-
minals as work on the pipeline winds down. Fishermen can operate supply boats
in addition to or instead of their usua]voccupation (if the Alaskan Limited
Entry Program prevents their continuing as fishermen). The induced onshore
activities will not only offer additional employment opportunities but are also
1ikely to offer jobs at different and higher skill levels.

In addition to using an economic base model to estimate the future
employment (and population) effects, an input-output (1/0) model was construc-
ted. The implementation of the I/0 model on a computer permitted the cal-
culating of the direct and indirect employment, income (wage), and output effects
of a number of alternative oil development schemes, which differed from the
basic assumption of a peak production of 550,000 barrels/day from five offshore
fields. The nine basic alternatives which were considered ranged from unsuccess- -
ful exploration ending in 1980 without any further activities in the lease sale
area, to the discovery of ten fields producing 1.5 million barrels/day and the
construction and operation of 10 pipelines to shore and three onshore facilities.
Using the I/0 model also made it possible to make assumptions about the ability
of the Alaskan economy to expand in real terms (15, 30, and 100 percent per
year respectively), and to calculate the resulting employment, income, and ocut-
put effects. Thus, in all, 28 separate 0il development and real growth combina-
tions were considered and their economic impacts calculated.

Assuming that from five offshore fields the peak production reaches

600,000 barrels/day, for example, the total (direct and indirect) additional
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wage earned in the impact areas amounts to $9.6 million in 1926, peakiﬁg}at
$44.3 million in 1981, and stabilizes at $29.5 million in 1985. If tﬁe wage
and salary incomes earned in the rest of Alaska are added {$5.0, $14.8, and
$16.7 million in 1976, 1981, and 1985 respectively) the total direct and in-.
direct incremental wage and salary paymeﬁts to persons working in Alaska due
to the oil and gas activities would amount to $14.6 miilion in 1976, $59.1
million in 1981, and would stabfiize at $46.2 million in 1985.

The state's production of goods and services will, of course, also in-
crease. Abstracting from the direct values of the 0il related facilities and
the 0il1 itself, which are enormous, the value of the output of goods and ser-
vices induced by the primary activities also increases significantly. It is
estimated to be $22.9 million in 1976, $79.8 million in 1981, and $87.1 million
in 1985.

The additional personal and corporate incomes earned, the value of the
additional output of goods and services, and new plants and facilities will pro-
vide new state and local tax bases. Several factors made it impossible to esti-
mate the tax revenues accruing to state and local governments. It was not clear .
what the effective rate of taxation of incomes earned by a temporary workforce
would be. The definition of taxable corporate income earned from offshore
activities and the effective rate of taxation applied to it were also unknown,
as was the value of the onshore plant and equipment subject to state and local
property taxation.

The additional economic activity induced by the hydrocarbon develop-
ment and production not only creates additional employment but also causes the

temporary and permanent populations of the impact communities and the rest of



"~ Alaska to grow. A larger population requires an absolutely larger anntﬁty of
goods and services. Some of these will be supplied by the private sector.
Others, however, require public investment. It is not only important to deter-
mine what the absolute quantities of goods and services (public and private)’
demanded will be, but the points in timerwhen they must be available must also
be known, in order to assure that the quantities and qualities of services
available to the present population in the impact areas are not diminished by

a sudden surge in the demand for them by an immigrant population.

Using the base casé of peak petroleum production of 550,000 barrels/day

once more, the maximum total population changes in Alaska (assuming all hgw
jobs are filled by inmigrants), are 1,396 persons in 1976, peaking at 7,232 in
1980, and leveling off at 4,426 in 1985. This additional population will be
distributed throughout Alaska hdwever.' The permanent OCS induced population
increases in one or more coastal impact communities (most likely Yakutat and
Cordova, because of their proximities to the lease areas), are estimated to be
59 persons in 1976, 700 in 1980, finally reaching 1,302 in 1985.

The assumptions underlying the estimates of the permanent population

increases in the coastal communities are:

¢ 15 percent of the Alaskan component of the workforce employed

during the exploration and development phases will live in

the coastal communities.

e 30 percent of the workforce employed during the production

phase will live in the coastal communities.



o The employment multiplier is 1.86. . Y
o The dependency ratio is 2.04.

Additional public services must be supplied to this population. Some
public services will also have to he supplied to at least a percentage of the
new temporary population which will reside in the impact areas during the ex-
ploration and development and construction phases. 1In addition, public ser-
vices will have to be available to those new inmigrants who are drawn to the
areas by the expectation of obtaining employment.

A major issue is housing. Assuming that 0.81 housing units are re-
quired per member of the permanent labor force (the 1970 Alaskan state-wide
average), 23 additional housing units must be available in 1976, a total of 277
units in 1980, and 516 units in 1985. Since none of the coastaf communities do
at present have any appreciable number of vacancies, these housing units must
be newly constructed, or that segment of the workforce which was assumed to
take up permanent residence in the coastal communities will have to be trans-
ported to the sites from other Alaskan or lower 48 cities.

| Other issues addressed are:

The permanent school population in the impact areas will also grow, from
8 students in 1976, 91 in 1980, to 160 in 1985. Depending upon the communities
in which this school population finally settles, some, or possibly a significant
amount of additional investment will have to be made in fixed facilities.

Because tine communities have virtually no excess capacities, invest-
ments in a number of other public sectors will also be required. Additional
water and sewage treatment as well as solid waste disposal facilities must be

provided.
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Since none of the communities are presently equipped to handle major
medical problems of the existing population, medical facilities and staff
must be added.

In order to assure the public safety, more peace officers and fire-
fighters will be required and more equibment and facilities are likely to
be demanded.

Additional social capital and professional manpower attracted to the
impact sites are likely to benefit both the present resident as well as the
newly attracted population. |

In 311 of these public employment categories, wage rates may have to
be increased above current levels if the public sector is to compete effec-
tively in labor markets stimulated by the OCS induced activities.

The quantity and range of indoor recreational opportunit%es must be
enlarged. |

Finally, given the significant projected increases in the population
of the likely coastal impact communities relative to their present sites, and
assuming reliance on the automobile, the surface transportation, e.g. roads,
parking lots, etc. must be expanded.

It is unlikely that the coastal impact communities, individually or
collectively, have the fiscal resources to make the necessary public invest-
ments (well in advance of the time their output is actually demanded) to
assure that no bottlenecks develop.

After the lease sale has taken place and the impact éommunities re-
quiring additional public and private investment have been identified,

federal, state, and private investment funds must become available. The
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magnitudes of the necessary social and private investment programs are &
function of the level of exploration activities and ultimately depends

upon the discoveries made and the rate of production of o0il and/or gas.
Equally, if not more important than theravai1ability of financial resources
for public and private investment, will be the existence of local and state
planning processes which allocate the investment resources. At present,
neither the likely impact communities nor the state or federal agencies

(in Alaska) appear to have any or adequate staff to effectively deal with
the OCS related issues. Therefore, state and local planning agencies should
be established to permit the rational planning of offshore and onshore
developments and in advance of making the necessary public and private
investments.

The OCS induced activities will bring about economic an& social
changes in Alaska. These changes will be more noticeable in the smaller
coastal communities than, for example, in Anchorage or Juneau. Because
some major activities, such as the construction of platforms, will not take
place in Alaska (in the foreseeable future), the aggregate impacts in Alaska
will be fe]ative]y smaller when compared with impacts observed in North Sea
coastal communities of the United Kingdom or Norway.

Nevertheless, some individuals or firms may incur economic and social
costs. It is likely, for example, that competition for labor among employers
will push up wage rates, increasing the cost of production of'pub1ic and
private goods and services. Those individuals who, at present, have adequate
incomes in the form of money and tranquility which affords them a certain

"Lifesty1e" may consider the reduction of the latter as both an economic
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and a social cost, even if their money incomes increase. 0On the otLer hand,
the 1ikely economic benefits, both for Alaska and the U.S. as a whole, are
significant. The expected value of the hydrocarbon output is enormous. The
national importance of its physical availability is obvious. The macro-
economic benefits for Alaska will take the form of increased long-run employ-
ment opportunities, increased wage and salary incomes, and an increased tax
base., At the micro level, an increase in the size of local markets may in-
crease both the quantity and quality of public and private goods available

to all segments of the population.



U. S. DEPARTMENT QF THE INTERIOR

BUREAU OF LAND MANAGEMENT

HEARING ON PROFOSED LEASING IN THE GULF OF ALASKA

Ladies and Gentlemen:

I ari Joe W. Tyson, Senior Scientist for the Gulf Uni-
versities Research Consortium (GURC), now Houston, Texas. I am
éppearing today on behalf of GURCVat the request of the
Gulf of Alaska Operators Committee.

As some of you may knoﬁ, GURC is a research oriented
‘organization which counts in its membership 20 universities
with interests in the Gulf of Mexico.

During 1972-1974, GURC, at the request of a number of SLIDE #1
companies, initiated its Offshore Ecology Investigation to
answér the deceptively simple guestion; "what 1is the mea-
sureable impact of drilling for cil, and later producing it
on the estuarine and marine environment of the Louisiana
outer continental shelf, the nation's greatest offshore oil
producing ‘region?" After an intensive study costing more
than 1% miilion dollars, the conclusion reached by GURC is
that the drilling and subseguent production of petroleun
products off of Louisiana has had no major lasting adverse
affects on the marine environment and may even have besan
beneficial to some life forms.

In appearing here today, I fully realize that the Gulf



of Mexico is not the Gulf of Alaska, and that there are‘
significant differencesrbetween the two areas. Nonetheless,
we believe that the results of our studies must be given
serious consideration whenever offshore leasing is proposed.
This is because the GURC offshore oil investigation is by
all odds the most thorough and co%prehensive study of the
environmental effects of offshore drilling and production
yet undertaken. |

Based upon the data analyses'thus far, several general

conclusions can be reached from this comprehensive Cffshore
.Ecology Investigation:

1. It quéstions the universal necessity for conducting
a "before-the~fact” baseline study to subsegquently
determine the environmental impact of this type
of man's activity.

2. Natural éhenomena such as seasonality, floods,
upwellings, and turbid layers have much greater
impact upon the ecosystem than do petroleum dril-
ling and production activities.

3. Concentrations of all compounds of OEI interest
which are in any way related to drilling or pro-
duction are sufficiently low to present no known
persistent biological hazards.

4. Every indication of good ecological health is

present. The region of the sampling sites is



a highly productive one from the biological sﬁénd-
point, more so than other regions thus far studied
~in the eastern and open Gulf of Mexico. -

5. Timbalier Bay has not undergone significant eco-
logical change as a result of petroleum drilling
and produdtion since ju§£ prior to. 1952 when
other more limited data was generated.

The accuracy of the conclusions reached on any such
scientific study are, of course, dependent upon the validity
of the procedures and the accuracy of various tests and
measurements. Therefore, the procedures and equipment used
in this study will be discussed in some detail in this pre-
sentation along with the most important of the factual data
and results.

The biological, chemical and physical experiments to
be performed were designated and sites were selected in Tim-
balier Bay, Louisiana, and in the offshore area to depths SLIDE $#6
of about one hupdred feet of water {shaded in red). Sampling
stations adjacent to drilling or production platforms and
control sample stations in areas where there has never been
0il drilling or production are within the same region, thus

making possible valid comparative studies. All sampling SLIDE #7

stations are located far enough from the Mississippi River
mouth to uniformly minimize, but not eliminate, its impact.

A low elevation aerial cblique view of the region shows
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the natural relationships between the Continental Shelf, 'SLIDE #8

.the narrow beach, and the inner bay.

Platforms, both for drilling and production,; are quite

dense in this region between Timbalier Island and Casse-tete SLIDE #9

Island.

This~platform just west of Philo Brice Island in Tim-

balier. Bay was one of the intensive sampling sites with sam~ SLIDE #1

ple stations being located in a radial pattern outward from

the platform.
The density of platforms and wells offshore is some-

what less, than in the bay, although recent figures indi- SLIDE #11

cate there are some 2,650 platforms in the northern Gulf

of Mexico. Because of the intensity of petroleum presence
and production, there has been and is o©il in this environ-
ment -- whether as a result of natural seeps, spills, or
whether as a résult ot ovefboard discharge of brine contain-
ing a few parts per million of petroleum hydrocarbons or
from other sohrces as city wastes, seagoing ships, sports
boats, and the plants and animals living in the environment.

A working platform makes many contributions to the en- SLIDE #14
vironment in addition to its physical presence. You will note
that among the potential contributions from the platform are
nutrient (food) materials from treated sewage, garbage, brine
containing small amounts of petroleum hydrocarbons, trace

elements from corrosion protection devices, and other kinds of



compounds as well as a habitat for plants and animals. Tﬁe
sampling program was designed to determine which of those
are present and, if present, their locations and concentra-
tions.
GURC ;cientists visited the platform and control sta- SLIDE #15

tions as-indicated by this sample station map. Tinbalier Bay

had 224 stations, enough to allow any existing gradients to

be established. There were llErstations 5ffshore and along
transects or lines drawn from the platform and control sites
to shore-based stations. All field equipment was regularly
calibrated against available appropriate standards (both ex-
ternal and internal)'to allow comparative correlations to
be made from one field trip to the next. There were four
seasonal 8-to-1l0-day trips each year for the two years by
the group plus many other shorter trips by individual scien-
tists. All of the sampling stations were occupied on each
seasonal trip, as well as at other times by either the 23
scientists. or some of the more than 30 graduate students
involved in the program -- many of whom were diving scientists.
The largest number and volumes of samples collected SLIDE #18
were water samples taken at the surface, at mid-depths and
very near bottom to determine oceanographic information
such as salinity, temperature and nutrient and trace element
chemistry. Fractions were analyzed for total carbon and

oxrganic carbon. For these kinds of analyses, relatively



small volumes of water are required; allowing utilization
of the Sampling Bottle'shown.

Large volume samples were reguired for the determina— SLIDE %19
tion of-the speéific classes of hydrocafbons in the water
mass. Thegefore, this large volume sampler was used so
enough water would be acguired to permit the detection and
characterization of hydrocarbons.

Plankton nets were used inﬁorder tha% the mainly micro- SLIﬁE #2
scopic floating plant and animal life could be caught and
studied. From samples captured by the Plankton nets the
scientists were able to determine, as a function of carefully
measured volume, the nature of the living things floating
in the water, their diversity, their effective weight by
species, and their hydrocarbon types and amounts.

The bottom grab sampler takes approximately 1/3 of a SLIDE $#22

cubic yard of sediment each time it is lowered. These sedi-
ment samples were required for sediment analysis and to
catch the bottom dwelling plants and animals (benthos). Some
bottom grab samples as well as short sediment cores were SLIDE #23
collected by divers.
Evidences of drill cuttings and muds were sought at SLIDE #24
every sampling =station and were found by divers only once and
in very small guantities near a platform leg. These cuttings
could not be associated with an adverse impact.

It was mentioned earlier that water samples were taken SLIDE #25




to allow for the determination of dissolved mineral nutrients.

‘Nutrients enter the living processes in plants and animals and

are, therefore, often early affected by materials introduced
into the environment. The extent of dissolved mineral

nutrients then is an indicator of environmental impact: .

Here, onboard scientists at the sampling station are splitting

the water samples for chemical analysis.

Crude oil will float temporarily at the surface, form-_SLIDE #26

ing a filmy sheen. To determine the quantities and fate of
these petroleum hydrocarbons, it was necessary to sample the
thin floating £ilm. Project scientists developed this sampler
that would allow them to take a reproducible standard sample
and relate the results of chemical analyses to the volume
and area that had been. sampled.
‘The sampler was lifted aboard the research vessel where SLIDE $#2°
the adsorbed o0il and other materials were carefully washed
into previously cleaned containers. Scrupulous care was taken
to insure that no contaminants (such as lubricating oils)get
into the sample during the transfer process.
In university laboratories, the biological samples were
positively identified, counted and weighed so that compari- SLIDE #28
sons were possible from place to place on a seasonal basis.

Some of the laboratory activities required highly so- SLIDE #29

phisticated and massive equipment such as these views of hy-

drocarbon chemistry laboratories and gas chromatograph and



mass spectrometer equipment linked to computers. Such é
link makes comparisons bossible between samples collected
during the project and calibrated standards and permits
identification of separate compounds present. Furthermore,
selected animals and some uppermost sediment samples were
analyzed to determine their hydrécarbon content.
That active 0il drilling and production operations do _SLIDE # 3
sometimeé result in release of hydrocarbogs is demonstrated .
by this infrared image showing drilling platforms and a
temporary hydrocarbon sheen resulting from their activities.
In the center of the view, a one molecule-thick layer‘of
crude oil shows as a lighter blue area stretching between
the two rigs. The reddish areas that you see below are
marsh grasses onshore nearby as they appear on infrared film.
The occurrence of other fresh crude oil on the surface SLIDE #32
of the water gave the scientists an opportunity to conduct
field studies on its behavior and fate in the marine environ-
ment, so this small floating patch was observed for several
days.
After twenty-four hours, the appearance of the same oil
had changed. Evaporation of some less complex hydrocarbons SLIDE #33
and microbial and chemical degradation of the oil was rela-
tively advanced. It will be noted that the oil has begun to
emulsify and clump.
In orxder to follow the process and rate of breakdown of

the oil under more controlled conditions, experiments were SLIDE 434



conducted in the laboratory. Flasks were inoculated with
"both locally produced oil and bacteria found in the area.
Here on the left, you will note that initially the oil is
floating on the surface of the seawater with very few glo-
bules and very little clumping. _On the right, 24 hours
later, bacterial and chemical action has substantially de-
graded the crude o©il; clumping is wvery far advanced; and
much of the material has been converted by bacteria into
foodstuffs and byproducts.

In order to better identify and count these bacteria, SLIDE #35
seawater was glaced on suitable materials in shallow plastic
dishes using standard microbiological techndques. Here,
particularly under the number 14, yéu see several small,
white, glistening colonies of individual kinds of hydrocarbon-
degrading bacteria isolated from the study area, and, in the
same numbers, from other control areas in the Gulf of Mexico.

These experiments indicate that physical and bacterial
processes rapidly degrade oil films with the result that there
are extreﬁely low amounts of hydrocarbons (average: 5 parts
per billion) found in the water.

There was a definite lack of concentration or build-up
of any specific hydrocarbon molecule. Similar results were
shown by mass spectrometer analysis of the oil on the surface of
the water and samples taken deeper in the water.

The major components of the Gulf of Mexico ecosystem  SLIDE #16

are the phytoplankton, the mainly microscopic floating plants.



These are the primary producers of the sea that converﬁ carbon
dioxide, minerals, and.water to starches and sugars, proto-
plasm and other chemical compounds by photosynthesis. They are
eaten by the next level in the food web, the zooplankton

which include numerous types éf mainly microscopic animals

The nekton are those free—swimmiﬁg animals fonnd in the en-
viromment such as fish and sguid. The benthos are the bhottom
dwellers, some attached and some capable ;f burrowing in

the sediments.

Several aspects of the food cycle and ecosystem were
studied in the Offshore Ecology Investigation. Some of the
aspects studied were the total mass and diversity of living
material present and the distributions of living plants and
animals. The results of these investigations showed that
there are no differences solely attributable to geographical
location except for populationé living on platform legs.

In other words, except for increase in the populations of
certain life forms, the presence of man and petroleum produc-
tion has had no major effect on the total mass and diversity
of living material. Because all life forms.are sensitive to
their environment, the seasonal changes in both temperature
and chemical nature were studied in detail. By the end of

the study, the project biologists were able to show that these
seasonal variations were far more significant than any other

variations, including proximity to oil producing areas.

~10-



One sensitive.measure of the gross productivity of‘the SLIDE #37
phytoplankton community-is the presence and amount of chloro-
phyll, the green substance of plants which allows. conversion
of simple compounds into complex food materials. It can
be seen on the slide that there were significant seasonal
changes in chlorophyll content réflecting the total popula-
tions of floating microscopic plants.
Associated with changes in this floaéing plant commu- SLIDE.#38
nity were seasonal changes in the floating animal community,
the zooplankton. It can be seen that these seasonal changes
follow the seasonal change in chlorophyll.
The bottom dwelling community is of great import in SLIDE #3959
the ecosystem. It is this community that receives the "rain"
of food that sinks down from above. Many of the benthos are
filter feeders that therefore take surrounding water through
their bodies and remove particulate matter and phytoplankton
from the water as food. Others obtain nutrients from sedi-
ment passed through the digestive tract. It will be noted
that the seasonal changes in this community greatly exceeded
the differences between a site of man's activity and a con-
trol site where there was no such activity.
Because the._reef effect of platforms is so important, SLIDE #42
the study of the living things found on their legs deserves
further attention. Every solid surface is colonized and be-

comes a reef. Platform legs here supported about 6% pounds

-11-



of living things pér square yard of surface area, more than
any natural "surface" in the study area.
As one begins at the surface of the water and goes SLIDE #43
downward to the bottom of a platform leg, the simplest of
plants, the-algae, which are also near the bottom of the
food web, grow only in shallower“depths where light can
penetrate. The net effect of the growth on platform legs is
to increase the available food supply for\animals higher
in the food web because these plant materials are graced
by smaller fiéh, snails and other animals which are fed
upon, in turn, by the species sought by man.
To investigate growth rates, the platform leg on the SLIDE #44
left, had been scraped to the bare metal some 45 days bhefore
the photograph was made. It is easily seen that recoloniza- -
tion is rapid. On the right, the large white patch is a
colonial animal form called Bryzoa.
Here, both barnacles and hydroids ({(other animal forms) SLIDE #45
are seen growing together. As colonization develops with
time, there is both an increase in and a complexity of living
things as well as an increasing competition for the avail-
able space. The hydroids are overgrowing the barnacles.
From the fish catch, shrimp catch, and oyster harvest SLIDE 748
data shown plotted here with o0il production through the years
in this region of Louisiana, it can be seen that these catches

of commercial importance have not decreased as oil production

~-12-



has increased; they have indeed increased. This is not to
say that increase in cétch is the result of industrial
activity; however, it is certain that catches have not Suf-
fered while_oil drilling and production have increased
greatly during the same years.

"In conclusion, ladies and géntlemen, let me state that SLIDE
I appreciate the opportunity to appear before you today to
report on the results of our Offshore Ecdiogy Investigation.
Based on this study and other less inclusive with which I
am familiar, it appears that there are no significant long-
term advsrse effects resulting from offshore petroleum opera-
tion. In light of this evidence, and considering the critical
need for the ehergy resources of the Gulf of Alaska, all
factors appear to argue in favor of the holding of the pro-

posed sale.

Joe W. Tyson
SENIOR SCIENTIST

&

GULF UNIVERSITIES RESEARCH CONSORTIUM

-13-



STATEMENT OF
WILLIAM F. GUSEY
COORDINATOR, ENVIRONMENT AND BIOLOGY
STANDING COMMITTEE
GULF OF ALASKA OPERATORS COMMITTEE
BEFORE THE HEARING OF
THE U.S. DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT
ON
ENVIRONMENTAL IMPACT OF PROPOSED OIL AND GAS
LEASING-OUTER CONTINENTAL SHELF, GULF OF ALASKA
(OCS SALE NO. 39)
AUGUST 12-13, 1975
AT ANCHORAGE, ALASKA



Gentlemen:

My name is William F. Gusey. I am the Senior Staff Wildlife
Specialist in the Environmental Affairs organization, Shell 0il Company,
but am appearing here today as the Coordinator, Environment and Biology
Standing Committee, Gulf of Alaska Operators Committee. A copy of my
curriculum vitae is attached to my statement.

Within the Gulf of Alaska region, fish and wildlife resources

are essential to the overall recreational program of the state and contribute
substantially to the economy of the state. Time does not permit an adequate
discussion of these resources at this point. However, we are submitting a
detailed statement entitled, "Fish, Wild1ife and Petroleum Production -

The Gulf of Alaska," dated August, 1975. We ask that this statement and the
following appendices be made a part of the record of this hearing.

Appendices 1 to 5, a 524 page document (2 volumes) describing the
fish and wildlife resources of the Gulf of Alaska.

Appendices 6 to 8, a 227 page document of suppiementary fish and
wildlife data, which discusses existing petroleum industry experience
and the resources of the Gulf of Mexico, Santa Barbara Channel and
Cook Inlet; the National fishery situation from 1939 to 1974, as
applicable to fishery trends where the petroleum industry currently
is and is not operating; and Gulf of Alaska demersal fish and shellfish
distribution and abundance data for the period 1950 to 1971.

On behalf of the Environment and Biology Committee of the Guif of

Alaska Operators Committee I want to express our appreciation for the generous
responses we received to our many requests for data from many individuals in

the Alaska Department of Fish and Game; National Marine Fisheries Service;



surfaces provided by oil platforms. Encrusting organism also thrive on
these surfaces.(1)

Thus, the reef effect of offshore platforms, 1ike other artificial
reefs, is an ecological asset. The abundant fish around such structures is
well known in the Santa Barbara Channel and in the Gulf of Mexico. These
platforms serve as artificial reefs where major fish populations are con-
centrated. In the Gulf of Mexico this feature of platforms has been instru-
mental in the development of a substantial sport fishery off the Louisiana
coast.(z) Whether or not this will be a measurable value in the Gulf of Alaska
will be determined only on the basis of sport fishing demand.

In the Gulf of Alaska, we believe that mid- and upper-water pelagic
fish will orient to platforms, some strongly, with numbers dictated by seasons
and available food. Studies by the National Marine Fisheries Service (Klima
1970),(3) revealed that certain Gulf of Mexico open water species such as
sardines, menhaden, and jacks were attracted in great numbers to small structures
positioned about 50 feet below the surface. In excess of 10,000 fish were
attracted in one day and upwards to 100,000 after only seven days.

Diver observations in the Guif of Mexico indicate that commercial
quantities estimated at up to 25 metric tons of fish were attracted to an
artificial structure on one occasion, and, on six others, at least 5 metric

(3)

tons were attracted during a 20-day study. It is questionable that this
will occur with strongly migratory fish such as salmon.

3. The effect of offshore platforms in reducing the fishable sea
floor is yet to be examined, but in terms of fishery harvests, is probably

statistically insignificant.



by the Bureau of Land Management for this Gulf of Alaska lease-sale. In

addition, seal populations exist near several coastal locations which may

be considered as potential crude 0il terminal sites. These include populations

at Yakutat Bay, Icy Bay, southern end of Kayak Island, and the northern end

of Montague Is1and.(6)
Abandonment of harbor seal pups by their mothers is a common

occurrence, particularly if they are disturbed by hunting or other activities

of man, including aircraft and boat traffic. The seriousness of this reaction

as a function of seal populations in the immediate vicinity of terminal sites

cannot be fully evaluated at this time. Seals will vacate any shoreline area

which is greatly modified by construction and followed by intense industrial

activity. Measures to mitigate these effects will have to be determined on

a site-by-site basis. On the other hand, seals may continue to occupy

previously utilized beaches or rocks some distance removed but in the general

area of a shore facility, i.e., one mile,

Steller Sea Lions

Significant sea lion concentrations have been identified at
seven points along the perimeter of the area offered for an 0CS lease sa]e.(s)
Five of these concentrations are in the vicinity of sites which could be used
as crude o0il terminal sites. These inciude populations at Sitkagi Biuffs
at Yakutat Bay, Kayak Island, Seal Rocks and Porpoise Rocks off Montague
Island, and at Fountain Rock off Middleton Is]and.(s)

The existence of substantial sea lion populations along the
California coast where there is extensive boat traffic supports our opinion

that, in general, boat traffic will have little adverse effect on sea lions

in the Gulf of Alaska. On the other Hand, helicopter or other aircraft



that a hich degree of curiosity will exist, following some initial avoidance
of areas of human activity or machinery noise. We expect that these

animails will find the water column beneath platforms excellent fishing grounds.

Influences on Birds

Twelve areas with major concentrations occur on the mainland or
on offshore islands adjacent to the broad area offered for this 0OCS 1ease-sa1e.(
In general, seabird populations will remain largely uninfiuenced by offshore
structures and oeprations. Canadian studies indicate minimal disturbance of
several species of birds by helicopters; however, aircraft activity can be
programmed to avoid nestin¢ and colonial roosting in day-to-day traffic.

It is not anticipated that boat activity accompanying 0CS activities will
pose any stress on seabird colonies.

Any production, storage or processing facilities constructed
onshore should involve consideration of bird breeding and roosting and
foraging sites in order to reduce the disturbance of such areas to a minimum.
In some instances the conflicts may be obvious, such as a construction site
in the immediate vicinity of a large breeding colony or eel grass bed, or
tess obvious, such as the filling of intertidal mud flats which may serve
as a foraging areas for shorebirds.

Those species which tend to be most vulnerable to human distur-
bances are the colonial nesting species which nest in exposed sites. Adults
frightened off nests leave their young vulnerable to exposure and predation.
Knowledge of the sensitivity of these birds to such factors will lead to
operational plans designed to Timit or avoid any adverse effects on their

populations.

5,8)
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GULF OF ALASKA OPERATORS COMMITTEE

Statement of Clayton D. McAuliffe,
Chevron 0il Field Research Company

OFFSHORE SALE ENVIRONMENTAL HEARING

Anchorage, Alaska

I am Clayton McAuliffe, Senior Research Associate, with
Chevron 0il1 Field Research Company, La Habra, California. I
received my doctorate in Soil Science with minors in Physical
Chemistry and Plant Physiology from Cornell University, and was
a professor at Cornell University and North Carolina State University
for 8 years before joining Chevron 0il Field Research Company 19
years ago.

I am a member of the American Chemical Society, The Soil
Science Society of America, the American Society of Agronomy, a
member and Fellow of the American Association for the Advancement
of Science, the Society of Petroleum Engineers and several honorary
societies. I have published over 40 papers covering a variety of
subjects in scientific journals and I have a number of Y. S. and
foreign patents.

For over five years I have devoted my time almost exclusively
to a study of petroleum in the marine environment. I assisted in
the planning and coordinated the extensive chemical and biological
studies conducted during and following the 1970 Chevron o0il spill
in the Gulf of Mexico. I performed a similar function following
the collision of the tankers in San Francisco Bay in 1971. I

served on the Steering Committee of the National Academy of
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Sciences Panel on Inputs, Fates, and Effects of Petroleum in the
Marine Environment which resulted in the recent NAS publication
"Petroleum in the Marine Environment". For the past four years I
have been associated with the American Petroleum Institute's
Committee on Fate and Effects of 0il in the Environment. 1 have
also served on various other environmental and science advisory

committees.

INTRODUCTON

Today I will review what happened to crude oil during a
major oil spill as revealed by studies during and following the
Chevron Gulf Coast spill and relate these results to the northern
Gulf of Alaska to predict what would happen to the 0il in the
unlikely event that a major spill should occur. Before undertaking
this I'd like to review some general observations concerning
offshore crude oil spills.

As shown in Slide 1, the probability of a major oil spill is
low. There have been only three major spills from offshore
production platforms in the drilling of approximately 19,000
wells in the U.S. offshore.

Based upon the amount of oil discharged during these three
major spills, it is predicted that if a major spill occurs in the
Gulf of Alaska, it probably will range from 20,000 to 100,000
barrels.

Based upon past experience, a major o0il discharge from an
offshore platform may last for several weeks and possibly for a

month or two.
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During the period of oil discharge, it is obvious that the
highest concentrations of 01l will always be at the point of
discharge.

To date the amount of 0il discharged to the marine environment
from offshore spills has been less than 2% that of the total
petroleum input (National Academy of Sciences, 1975}. As offshore
production increases, the amount of 0il discharged may increase,
but probably will remain a small fraction compared with total
input to the oceans. It may even become less because of improved
dri]11ng practices, and the employment of fail-safe valves in the
0il wells.

As will be discussed in other testimony, the only documented
adverse effects from major crude oil spills have been to some
species of intertidal organisms when o0il stranded on the shore
(Straughan, 1971), and to sea birds if they were present. Therefore,
efforts should be made to reduce the stranding of oil to an
absolute minimum. T will later in my testimony make comments
concerning a method for minimizing possible impacts of oil,

Some publications which have treated the issue of movement
of 0il spills have not given adequate recognition to the numerous
changes which 0il undergoes when discharged to the marine environment,
Indeed, some studies on the subject have as a major assumption,
the proposition that once o011 is spilled, it will continue to
drift around the ocean essentially unchanged for 50 or even 100
days. This assumption is clearly a false one, and it leads to
unrealistic oil spill trajectories and hypothesezed adverse

impacts of the o0il,



-4-

I wish to devote the major portion of my testimony to the
numerous changes o0il undergoes before discussing possible o0il
spills and oil spill trajectories in the proposed lease areas of
the northern Gulf of Alaska.

Although laboratory studies, visual observation of small oil
spills at sea, and oil spill models provide some information, the
extrapolation of the results of these studies to a major spill
situation is largely speculatioh. I believe that the best prediction
of what might happen in the event of a major spill in the Gulf of
Alaska is to extrapolate observed results from a major crude oil
spill {McAuliffe et al, 1975} with proper modifications for the
different environment in the northern Gulf of Alaska.

When o0il is discharged to the marine environment, it undergoes
a number of rapid physical changes including spreading, dispersion,
evaporation, solution, sedimentation, and emulsification. Beginning
immediately, but proceeding at slower rates, are other crude o0il
alterations including biodegradation, photo-oxidation, and incorpora-
tion by marine organisms other than bacteria.

0f the three major offshore platform spilils, chemical and
biolegical studies were conducted only for the Santa Barbara and
Chevron Gulf of Mexico spills. The Chevron study was one of the
most comprehensive and diagnostic investigations ever made of an
offshore crude o0il spill. We believe that reference to this
investigation and to the summary paper published in the Proceedings
of the 1975 Conference on Prevention and Control of 0il Pollution
held in San Francisco in March would be useful to the BLM in
connection with the preparation of the final environmental impact

statement.



MAIN PASS BLOCK 41 OIL SPILL

Chevron production platform C, Main Pass Block 41 0il Field,
located 11 miles east of the Mississippi River Delta in 40 ft of
water, caught fire February 10, 1970. On March 10 the fire was
successfully extinguished and o0il was discharged until March 31
when the last wells were brought under control. During this
three-week period, an estimated 35,000 to 65,000 bbls of crude
0il was discharged. Assuming the higher value, the initial rate
of dischargé was approximately 6,000 B/D, decreasing to 1,500 B/D
during the final week. As a safety precaution during the fire
and oil spill, 2,006 bbls of chemical dispersants were mixed in
water and sprayed on the platform and surrounding water surface.
The addition of chemical dispersants (surfactants) breaks the oil
into small droplets which do not stick to each other, but mix
into water. An everyday example of an emulsion is cream. It is
an emulsion of butterfat in water and it disperses when added to
coffee.

Slide 2 shows the Mississippi River Delta region and the
tocation of the Main Pass Block 41 C Platform. Shown on the
slide is a composite of the surface oil slick during the three-
week period of 0il discharge. On most days the slick was about
six to nine miles in length and 1.0 to 1.5 miles wide. On two
days, with relatively calm weather, the surface slick was observed
40 miles to the south and on another day it extended a similar

distance to the east.
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Appreciable amounts of oil were emulsified by the dispersants.
This emulisified plume extended no more than 1.0 to 1.5 miles from
the platform which would be within the small circle drawn around
the platform on the map.

During the last five days of the spill, water samples were
collected in the immediate vicinity of the platform and outward
at distances up to 30 miles. Water samples were collected from
near-surface, mid-depth, and near-bottom. On three days, water
samples were collected in the emulsified oil plume in areas which
visually had the highest concentrations of oil-in-water emuision
in the near-surface waters,

Following the spill a large number of bottom sediment
samples were collected for hydrocarbon and benthic organism
analysis throughout the study area extending north as far as
northern Chandeleur Sound and south arcund the Mississippi River
Delta.

For a year following the spill, a large number of trawls
collected fish, shrimp, and crabs. The trawls were made principally
between the platform and the delta in order to intercept shrimp
that would have migrated through the oil spill area.

Water, sediment, benthic, and trawl samples were appropriately
analyzed and the next slides show what happened to the oil. Based
upon the crude 0il composition and verified by gas chromatographic
analysis of oil samples collected from the water surface (Slide 3),
between 25 and 30% of the oil evaporated into the atmosphere

during the first 24 hours. Between 10 and 20% of the o0il was
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skimmed from the water surface even though the recovery devices
were far less efficient than those which are available now, more
than 5 years later,

Hydrocarbons dissolved in the water column were found only
in the platform vicinity in the emulsified oil plume. All other
waters contained dissolved hydrocarbons in concentrations of less
than one part per billion (ppb). The dissolved hydrocarbons were
Tow-molecular weight (less than 10 carbon atoms in the molecule)
with about one-half the dissolved constituents being low-molecular
weight aromatic hydrocarbons--benzene, toluene, xylenes, and
trimethylbenzenes. These low-molecular weight aromatic hydrocarbons
are considered to be toxic to biological life. Note, (Slide 3) that
the dissolved hydrocarbon concentrations at the platform ranged
from .02 to 0.2 ppm decreasing to 0.002 ppm (2 ppb) at approximately
one mile. On one day, dissolved hydrocarbons were observed in
mid-depth and near-bottom waters near the platform in the 2 to 5
ppb range. From the dimensions of the emulsified o0il plume, the
dissolved hydrocarbon concentrations in the water, the rate of
0il discharge, and water current, it was possible to calculate
the amount of oil that dissolved in water. The amount dissolved
averaged 0.15% during the first two hours. Because the emulsion
droplets were small, the rate of solution would have been rapid
initially and than decreased with time. Therefore, it is estimated

that less than 1% of the oil dissolved the first day.
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S1ide 4 summarizes what happened to portions of the o0il.

The concentrations of o0il in the emulsion plume ranged from 2 to
60 ppm at the platform and decreased to 1 ppm at one mile. The
0il was not found in mid-depth (20 ft) samples under the emulsion
plume, showing that emulsified oil was only in the near-surface
waters. Again, knowing the dimensions of the emulsion plume,
concentrations, and flow rates, it was possible to calculate that
from 10 to 50% of the o0il was emulsified.

Analysis of numerous sediment samples by gas chromatography
documented that crude 0il settled to the bottom only within a
five-mile radius of the platform. The concentrations for the
C12-C33 hydrocarbon fraction measured by gas chromatography and
for total oil are shown ranging from 125 to 62% mg/1 for the
highest values with mean values of 31 and 151 mg/1 of sediment.

To obtain an adequate amount of sediment for 01l analysis,
the top 1.5 inch interval of 2.0 inch diameter cores was extracted.
The next lower 1.5 inch core interval analyzed did not contain
Méin Pass Block 41 crude o0il, thereby showing that the sedimented
0il was found only in upper 1.5 inches of sediment.

The remaining oil, not accounted for, is thought to have
dispersed throughout the water column and possibly sedimented.

It was diluted to such low concentrations as to be immeasurable.

In addition to these weathering processes, biodegradation
was occuring. .

Slide 5 compares the gas chromatogram for o0il collected from
the water's surface about 0.5 mile from the platform with chromato-

grams of o0il in sediment samples located near the platform. The top
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chromatogram of the partially weathered 0il (loss of hydrocarbons
below normal C]3) has marked normal alkane peaks sticking up like
fingers and numbered from 13 through 35. Hydrocarbon oxidizing
bacteria, found in all marine waters, apparently started to
biodegrade the oil immediately as shown in the bottom 2 chromatograms,
The normal alkane peaks are much reduced in the oil extracted
from a sediment sample collected 2 miles south of the platform
one week after the spill, and they are essentially gone from the
01l in the sediment sample taken one month after the spill 3
miles south of the platform. The small normal alkane peaks
visible in the bottom chromatogram in the C27—C35 region are of
biogenic origin.

Additional evidence of weathering is shown in Slide 6. 011}
from Main Pass Block 41 identified by gas chromatography was
méasured at three locations after the spill and ranged from 50 to
125 ppm. Samples collected at these same locations {within 10 to
15 ft by accurate Raydist navigation) 11 months later had oil
contents from 3 to 6 mg/1 (ppm). These concentrations are
approximately equal to background values for sediments from this
part of the Mississippi Delta.

Although my testimony is principally to document what
happened to the oil discharged during the Chevron spill, I do
wish to make a few comments about the observed effects of the
0oil discharge on marine 1ife.

We have just shown that the concentrations of dissolved
hydrocarbons and oil emulsified in the water column were relatively

Tow and diluted very rapidly. With a current of 0.5 knot, the
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concentrations became less than 1 ppb at the end of a two-hour
period one mile from the platform. Thus, even planktonic organisms
moving with the water containing emulsified 0il were subjected to
low hydrocarbon concentrations for a very short period of time -
short compared with bioassay tests which are normally conducted
for 4 days. Bioassay data cited by the draft EIS and in Marine
Bioassays Workshop Proceedings, 1974, show that much higher
concentrations of o0il and dispersed o0il are required to cause
half-kill of test organisms, including eggs, larvae, and juvenile
stages.
Bioassay tests using six different species of organisms
were conducted with Main Pass Block 41 crude o0il and the two
dispersants used during the o0il discharge period. The concentrations
of 011 and emulsified 0il required to cause one half-kill were
much higher than the concentrations measured in the sea water at
the time of the spill, and the exposure time was 4 days. These
data would predict no measurable effect from the 0il and emulsified
0il on marine 1ife. This conclusion was confirmed because no
déad or distressed organisms were observed during the spill.
Divers were under the platform on 