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INTRODUCTION

SCOPE AND OBJECTIVES

The Santa Ynez Unit Area was designated by the
Director, Geological Survey, on September 11, 1970,
and the Unit Agreement became effective on November
12, 1570.

Section 6 provides in part that within twelve
months after the effective date of the Unit Agreement,
the Unit Operator shall submit for the Supervisor's
approval an acceptable Supplemental Plan of Operations
which shall provide for the development of actual pro-
duction from the unitized area, including construction
of the initial production system and such related facil
ities as may be necessary for drilling wells, and for
producing, metering, storing and transporting Unitized
Substances from the Unit Area.

Pursuant to Section 6 of the Unit Agreement, this
Supplemental Plan of Operations has been prepared. De-
tailed designs and specifications for the construction,
installation, and operation of the initial system neces~-
sary for initiation of actual production from the Santa
Ynez Unit are presented.

These detailed plans, specifications, and locations of
wells and facilities are based on data and estimates derived

from 16 exploratory penetrations (13 wells and 3 redrills in
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the vicinity of the Hondo Prospect. These wells have
discovered and partially defined various productive
reservoirs. The complete definition of the extent and
producing characteristics of the reservoirs will depend
on the results of additional drilling, reservoir and
geologic studies, and the initial drilling and production
from the proposed structure.

Platform design and fabrication studies indicate
that at least 24 months will be required to construct and
install the initial platform after all government-approv-
als are obtained. Usual practice would dictate. that many
of the facilities be sized and designed during the time
that approvals are being obtained and the platform is be-
ing constructed to take advantage of additional data
which might become available during this period. Thus
many of the designs presented in this Plan have been devel-
oped more than two years in advance of the normal timing,
and without benefit of data which could become available
before construction commences.

It is Humble's intention to continue research, design,
and planning of the Santa Ynez Unit operations, utilizing
all data available up to the time of construction. This
effort, or changed conditions resulting from additional
data obtained prior to construction, may dictate modifica~-
tions to the systems and equipment described in the Plan.
Approval of modifications to the Plan will be obtained as

the need arises.



The Supplemental Plan provides a specific plan of
operations for initiation of production. Timing over which
this portion of the Plan will be effective is contingent in
part upon the time which will be required (1) to obtain all
necessary Federal, State, County and other governmental per-
mits, approvals, and rights-of-way, and (2) to construct the
necessary facilities and drill the wells. It is estimated
that approximately three years will be required to complete
the initial phase. Long Range Plans for additional facili=-
ties have also been projected as requested and are presented
in more yeneral terms.

The initial phase of the Plan consists of constructing
and installing an 850-foot drilling production platform
with a capacity for 28 well conductors on OCS P-0188, drill-
ing the first 10 producing wells, and installing production
facilities, pipelines, treating and storage facilities, and
marine loading facilities. (Figure 1). The drilling of

additional necessary wells is part of the LONG RANGE PLANS

section of this Plan, and more detailed descriptions of
these will be the subject of future Supplemental Plans.

The individual facilities described in this Plan will
be owned and operated by Humble 0il1 & Refining Company, the
Unit Operator, or by various affiliated corporations such
as Humble Pipe Line Company. The detailed designs for these
proposed facilities have been developed by Humble and affili-

ates and by prominent consulting firms and contractors under
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Humble's direction. Some recognized members of the academic
community have also contributed to the designs and analyses,
particularly the fixed platform. These designs are discussed in
detail in subsequent sections of this Plan and many of the
outside studies are included as Appendices.

The construction and installation of the proposed 850~
foot platform and the drilling of 10 wells represent a
significant step in the development of the Unit, from the
standpoint of both effort and investment. Implementation

of subsequent steps discussed in the LONG RANGE PLANS

section of this Plan is dependent on the geologic and pro-
duction performance information gained from the initial

wells and on future developments of equipment and techniques.
SUMMARY

2.1 Geologic and Reservoir
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Development Drilling

Approximately 1800 acres of the Monterey Chert
reservoir will be developed from the platform. The
initial program consists of drilling 10 wells from
the 28-well 850-foot platform. Wells will be direc-
tionally drilled with conventional platform rigs.
Average measured well depth will be approximately
11,000 feet with an average maximum deviation of about
40° from vertical. Conductors and well courses will
be selected to provide adequate distances between
well bores. Each well will be surveyed while drill-
ing, and well courses will be monitored. Previouslyv

drilled exploratory wells demonstrate that no abnor-

=

al pressures will be encountered. Al1 operating
practices, blowout prevention equipment, and casing
and completion programs will meet or exceed applicable

requlations. A well control training facility has

L9 (Revised)



2,

4

been established on the West Coast. This facility
is being used to provide extensive well control
training for key Company and contract personnel.

Platform Production Facilities

Facilities on the platform have been designed
to initially handle daily production rates of 60,000
barrels of oil, 25,000 barrels of water, and 28
million standard cubic feet of gas. Well fluids
will undergo three-phase separation on the platform
for the removal of entrained gas and free water.
Before final separation the crude will be heated
to remove vapors. Produced water will be cleaned
to USGS standards for ocean disposal. Gas will be
dehydrated, compressed and delivered to shore for
sale. Provision for gas reinjection is provided.
Produced fluids will be kept in closed vessels.
To prevent vapor emissions to the atmosphere,
vessels and tanks will be equipped with vapor re-
covery systems. The platform decks will be equipped
with drains and sumps. Collected fluids from the
sumps will be recycled through the treating system.
A central control room equipped with microwave,
radio, and telephone communication systems will
provide overall surveillance and control of all

platform systems.
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Trained operators with responsibility for
operation of the platform and associated production
equipment will be present on the platform. Electric
power will be provided by submerged cable from shore
or will be generated on the platform. If power is
from shore, standby generators will supply emer-
gency power capable of operating all electrical
equipment necessary for the maintenance of safe
operations. Automatic and manual safety systems
will shut down all or part of the platform in the
event of any one of a variety of alarm conditions.
Pipelines

A 16-inch o0il 1ine and a 12-inch gas Tine will
be installed to transport treated oil and gas to
shore. Nominal capacity is 80,000 barrels of o0il
per day and 90,000 Mcf of gas per day. Pipeline
routes have been surveyed in detail using side scan
sonar, subbottom profiling, jet coring and sea floor
diver investigations. Pipeline stability design is
based upon extensive oceanographic studies of storm
and current characteristics. Both Tines will be
buried through the surf zone out to a water depth
of 200 feet (13,000 feet from shore). Both lines
will be installed through reverse J-tube risers.
Pipe will be pulled from the platform through the

J-tubes into shallow water for connection to a
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section of line Taid from shore. Both pipelines
will be protected against external corrosion by
pipe coatings and cathodic protection systems.

The 0il and gas pipelines will be operated
and regularly inspected in compliance with USGS
and Department of 0il Transportation regulations.
Relief valves and high-low pressure shutdowns are
provided. The o0il pipeline safety system includes
volumetric comparison of fluid-in versus fluid-out.
Instantaneous data communication is provided by a
specially designed microwave system. Operating
parameters will be displayed to controllers in a
control room onshore. Displays will include tele-
metered pressure at each end of each line, com-
pressor and shipping pump operations on the off-
shore platform, and valve lineup information.
Controllers can shut down either Tine and stop
the offshore compressors and pumps in the event
of any out-of-1imit condition.

Onshore Facilities

Onshore treating and storage facilities will
be Tocated on a 15-acre site in Corral Canyon.
This site is near the existing Capitan 0il1 Field,
approximately 20 miles west of the city of Santa
Barbara. The natural terrain, assisted by land-

scaping, will screen the site from view from
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Highway 101. The site is designed to be compatible
with the surrounding area and to provide an area
sufficient for future expansion to the capacity
of the inlet pipelines. Facilities have been de-
signed to handle an initial daily throughput of
40,000 barrels of oil, 28,000 Mcf of gas, and
10,000 barrels of water. Provisions have been
made for expansion to pipeline capacity of 80,000
barrels of oil, 90,000 Mcf of gas, and 20,000
barrels of water.

0i1 facilities will separate water from the
inlet crude stream and direct the oil to two 110,000~
barrel storage tanks. The o0il will be Tloaded on
marine barges or tankers through an existing marine
terminal, which will be modified. Treating will be
accomplished in a system totally closed to prevent
vapor emissions. Special cone-roofed tanks with
internal floating roofs and a vapor recovery system
will minimize vapor evolution from the stored crude.
A11 vessels and tanks will be equipped with vent,
relief or blow-down lines routed to a vapor in-
cinerator. Water will be cleaned and injected into
subsurface formations.

Gas handling facilities will separate a butane-
plus product from the inlet gas stream. Hydrogen

sulfide will be reduced to marketable sulfur through
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a Claus unit with an IFP tail-gas cleanup unit,.
The removal process will have an efficiency of
99%. The remaining 1% will be incinerated so
that no hydrogen sulfide is vented. Sulfur and
the butane-plus product will be temporarily
stored and then trucked from the site. Residue
gas will be sold to a natural gas pipeline cus-
tomer at the site.

Marine Terminal

The marine terminal now serving the Capitan
0i1 Field will be modified for the loading of
Santa Ynez crude into tug/barges or tankers
approximately 3/4 of a mile offshore. The pump
stqﬁipp_and qgigtal_contro1 room will be located
in Corral Canyon adjacent tﬁ the ]1glggg;b§rre]
storage tanks. The system is designed to load

e ——

25,000 barrels of oil per hour into vessels as

large as ZS?QOQﬁQWt. The vessels will be moored
to a Sing1é A;Eﬂdr Leg Mooring System (SALM) in
80 feet of“water. The SALM is designed to per-
ﬁfﬁ loading operations in seas of up to 10 feet
and winds of up to 40 mph., Onshore and offshore
portions of the loading Tine will be buried and
will be protected against external corrosion by
a sacrificial anode system and external coatings.
An integrated system of flow control, monitor-

ing, and automatic shutdown is provided. Flow
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rates and pressures, cumulative volume pumped,
and barge tank levels will be monitored continu-
ously during loading. Barge and terminal per-
sonnel will be in direct communication. Safety
valves are located at the SALM, at the shoreline,
and at the pump stations, enabling segmental
system block-off. Automatic shutdown is trig-
gered by excessive total flow or by high pressure.
The shutdown system can be manually activated at
any time by the control room operator, and will
be activated if communication with the barge is
lost during loading operations.

Offshore Storage and Terminal

Included as part of this Supplemental Plan
is a floating treating and storage facility which
Humble will install and use if required to expe-
dite the commencement of production or to test
producing wells prior to constructing onshore
facilities.

A floating vessel of approximately 28,000
dwt and a Single Anchor Leg Mooring System (SALM)
would be installed adjacent to the proposed pipe-
line route to shore. Production facilities in-
stalled on the vessel would separate emulsified
water from the crude, direct the crude oil to the
vessel storage tanks, and clean the water to USGS

standards for ocean disposal. Treated crude would

Y



Zs

9

be offloaded to shuttle barges or tankers for
transport to market. Produced gas would be re-
injected at the production platform and/or
delivered to sales through onshore facilities.
The mooring system is designed to safely
moor the storage vessel in seas of up to 20 feet
and winds of up to 75 mph. If it appeared that
the mooring design 1imit would be exceeded, pro-
duction operations would be shut down and the
vessel released from the mooring and taken to a
sheltered port. Offloading operations would be
limited to 8 to 10 foot significant wave-height
seas. Operational weather can be anticipated 90
to 96% of the time on an annual basis. Produc-
tion facilities have been designed to handle an
initial production rate of 40,000 barrels of oil
and 10,000 barrels of water per day. A safety
shutdown system includes fire and gas detection
devices and four safety valves on the SALM.

Product Transportation

The primary vessel used to transport Santa
Ynez Unit crude will be a linked tug/barge unit
of 25,000 dwt or less, or tankers of similar size.
A Tinked tug/barge is comprised of a barge notched
in the stern with a tug fitted into the notch.

The two vessels are securely linked together and

-16-
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operate as a single unit. These units will incor-
porate totally segregated ballast systems. Clean
ballast water will be picked up in the discharge
port and discharged at the loading terminal. There
will be no internal cross-connection of cargo and
ballast compartments. Cargo tanks will be equipped
with remote-reading tank gauges and high-level
alarms. Remote shutdown of cargo pumps will be
provided. Biological wastes will be retained in

a shipboard holding tank and discharged into treat-
ment facilities at the discharge ports.

Crude demand and marketing patterns indicate
that while there will be some local demand, the
primary market will be in the Los Angeles-Long Beach
Harbor area. The units will transit between the
loading and discharge points using the recommended
traffic Tanes while entering and leaving the Santa
Barbara Channel. The units will be equipped with
loran, high resolution radar, bridge-to-bridge
radio, and a gyro compass. Humble's deck officers
will have pilotage for the Los Angeles-Long Beach
Harbor area. Loading, transit, and discharge opera-
tions will follow regulations established by the
Coast Guard and by state authorities.

Operating and Contingency Plans

Equipment and systems have been designed to

provide maximum protection of the environment

T



through the use of the best available technology,
stringent design criteria, and local fail-safe
monitoring and shutdown devices. Guidelines for
operating practices have been defined with the
specific goals of maximizing personnel and equip-
ment safety and eliminating environmental pollution.
The operating and surveillance plans provide an
integrated procedure for monitoring and surveil-
lance of all components of the production system,
from the wellbore to the point of delivery to the
refiner. This system is intended to clearly de-
fine responsibilities and to provide contingency
plans which can be readily implemented in the
event of abnormal conditions.

In the event of an oil spill involving Humble-
operated facilities or vessels, Humble has developed
a plan of action aimed at immediately remedying the
cause of the spill and initiating cleanup operations.
Humble has established an emergency organization
and communications network. General procedures for
emergency operations have also been established.
Humble's personnel will maintain responsibility and
coordination of the cleanup effort and will be as-
sisted by personnel and equipment of Clean Seas, Inc.
Clean Seas, Inc. is a nonprofit corporation funded
by fifteen member 0il companies operating in the

Santa Barbara Channel.
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Humble is also a member of industry organiza-
tions having response capability for spills at the
Los Angeles and San Francisco discharge points for
Santa Ynez Unit crude. These organizations include
the Petroleum Industry Coastal Emergency Cooperative
(PICE) in the Los Angeles-Long Beach area and Clean
Bays, Inc. in the San Francisco area. In the event
of a spill involving Humble-operated facilities,
these organizations would be available to assist
with the cleanup.

Submerged Production System

A Submerged Production System is currently under
development. This system will provide for drilling
and operation of well clusters at locations compat-
ible with development requirements. Well operations
and monitoring, through-flowline well servicing, and
well fluid processing will be accomplished with the
aid of a nearby platform. Drilling and major work-
overs will be accomplished by a floating drill ship.
A system for manned and/or remotely controlled main-
tenance of the installation will be provided. A
three-well prototype system has been constructed,.
This unit is currently undergoing land testing under
atmospheric conditions and will then be tested in a
water-filled pit. When development and final Tand

testing are complete, the unit will be evaluated by
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means of a simulated production test on land, or

b

installation offshore in an existing producing area.
The evaluation program selected will depend on the
results of current land testing as well as the
timing of the initial platform installation.
Following successful testing of the Submerged
Production System, it will be used in conjunction
with fixed platforms to develop additional areas of
the Santa Ynez Unit.

Long Range Plans

Location and timing of future Unit development
will be influenced by the results of the initial
development program. Studies based on wells drilled
in the Hondo Area indicate there are three to five
billion barrels of o0il in place in the Monterey with
an API gravity of 10° and above. The percentage
volume which can be recovered will become more
definitive as additional data are gathered and
production history is obtained. In addition to the
10° API crude, there are substantial volumes of oil
in the Monterey with gravities of less than 10° API
and significant volumes of both oil and gas in the
Miocene, Oligocene, and Eocene sandstone reservoirs.

Future operations will consist of drilling
18 additional wells from the 850-foot platform for

further development of the Monterey Zone and the
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means of a simulated production test on land, in%ta]—
lation offshore in an existing producing area”*and/or
1nsfaJTation under the initial Santa Barbara %hannel
platform. The evaluation program selected will depend
on the results of current land testing as well as

the timiné:of the initial platform installation.
Following successful testing of the Submerged
Production sttem, it will be used in conjunction

with fixed platforms to develop additional areas of
the Santa Ynez Unit.

Long Range Plans

Location and ﬁiming of future Unit development
will be influenced Ey the results of the initial
development program. *Studies based on wells drilled
in the Hondo Area indiéﬁte there are three to five
billion barrels of o0il fn place in the Monterey with
an API gravity of 10° and{above. The percentage
volume which can be recové%ed will become more
definitive as additional data are gathered and
production history is obtainéd. In addition to the
10° API crude, there are subsfhntia] volumes of o0il
in the Monterey with gravities ﬁf less than 10° API
and significant volumes of both ﬁil and gas in the
Miocene, 0Oligocene, and Eocene sanﬁ§tone reservoirs.

Future operations will consist:bf drilling

18 additional wells from the 850-f00tap1atf0rm for

further development of the Monterey Zonéaand the
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sandstone reservoirs. Following completion of the
drilling program from the first platfrom, which
serves approximately 1800 acres, two additional fa-
cilities will be required on OCS P-190 to complete
development of the remaining 3300 acre western end
of the Hondo reservoir. These facilities will be

a fixed platform located in 900-1000 feet of water
to develop the northern flank of the structure plus
a Submerged Production System located in up to 1500
feet of water to develop the southern structural
flank. A Submerged Production System may be used in
place of the 900 to 1000 foot platform, making the
total Hondo Field development the 850 foot platform
and two Submerged Production Systems. Production
from Submerged Production Systems would be pipelined
to the initial 850 foot platform.

Other exploration within the Santa Ynez Unit
but outside the Hondo Field area indicate other sig-
nificant accumulations of oil and gas. The Pescado
Area discovery, located about eight miles south-
southwest of the Hondo Field, was announced after
drilling 0CS P-0182-1 well which tested gas with a
high Tiquid content from 250 feet of Eocene sandstone.
The well produced 800 barrels per day from Miocene
and Oligocene sandstone reservoirs plus over 1000
barrels per day combined rate from 1400 feet of
Monterey siliceous zone. Flank well OCS P-0183-1
also tested oil from the Monterey siliceous zone.

Although additional drilling will be necessary prior

=21~ (Revised)



to finalizing development plans, a fixed platform in
1000-1200 feet of water or a Submerged Production
System in conjunction with a surface support struc-
ture will be given consideration.

Another high potential for production is the
Sacate Area, nine miles west of Hondo Field. Well
0CS P-0193-1 tested oil from Oligocene sandstone
reservoirs that totaled over 2200 barrels per day.
Also, well 0CS P-N195-2 directly to the west and on
the same trend tested over 1000 barrels per day
from Eocene and Monterey reservoirs. These potential
hydrocarbon reserves are in water depths of 700-900
feet. This water depth indicates probable platform
development; however, the Submerged Production

System will also be considered.
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ONSHORE FACILITIES

ABSTRACT

This section describes the onshore treating and processing
site to be located in Canada del Corral (Corral Canyon) approx-
imately 20 miles west of the city of Santa Barbara and adjacent
to the existing Capitan 0il Field and Marine Terminal. The
approximately 15-acre site will contain facilities to treat the
produced oil in order to remove the emulsified water, storage
facilities for the oil, disposal facilities for the water, and

facilities designed to process the produced gas for sale.

INTRODUCTION

Facilities for the final treatment and storage of Santa Ynez
Unit crude, and for processing the gas for sale are required.

The proposed location for these facilities is in Las Flores Canyon,
a small tributary of Corral Canyon about one mile north of the
existing Capitan 0il1 Field. It is more than one mile inland from
the coastline. Use of this particular site is contingent upon
Humble's ability to acquire the surface acreage. In the event

that the acreage cannot be acquired, the treating facility will

be located on another suitable site in Corral Canyon.

Produced oil and gas will be delivered to the site by separate
pipelines from the offshore platform. Facilities will provide o1l
treating and storage and gas treating, including recovery of sulfur
and other products from the gas stream. Production rates used in

the design of the oil facilities are 40 Mb/d initially, with



expansion capability to 80 Mb/d. Design gas rates are 28 MMcf/d
initially, with expansion capability to 90 MMcf/d. Pipelines in-
stalled initially will be capable of handling the higher production
rates; however, site facilities will be installed in two or more
phases.

The treated oil will be loaded onto barges or tankers through
an existing marine terminal now serving the Capitan 0il Field.
The barges or tankers will transport the 0il to California refineries.
The treated gas will be delivered to a natural gas pipeline customer
at the site.
1. SITE DEVELOPMENT PLAN

j | Design Criteria and Objectives

Major objectives in the development plan for the
onshore site are:

(1) Locate, construct and maintain an aestheti-
cally pleasing site in a manner that will minimize its
impact on the environment and on the surrounding area,
and provide for maximum safety and pollution control.

(2) Develop a site area of sufficient size to
accomodate expansion of the oil and gas facilities
with minimum additional disruption of the surroundings.

Some of the criteria used in selecting the site
location and in planning its development include:

(1) Locate the site near existing oil facilities
and use an existing marine terminal, as favored by the
Santa Barbara 0il1 Facility Policy.

(2) Locate the site in an area remote from large

population concentrations.
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(3) Provide a site area of approximately 15
acres.
(4) Design major drainage facilities to accom-
modate a 100-year flood.
(5) Design stable cut and fill slopes, considering
potential landslides, earthquakes and rainfall.
(6) Provide erosion control and fire protection
measures by means of grading, drainage and landscape
plantings.

Location of the Site

The proposed site is located within the drainage
area of Canada del Corral, 10 miles west of Elwood and
10 miles east of Gaviota. Corral Canyon is on the
southerly flank of the Santa Ynez Mountains and extends
approximately five miles in a north-south direction
from the mountain ridge to the Santa Barbara Channel.
It is almost perpendicular to Highway 101, which tra-
verses its seaward end. A small, normally dry canyon
called Las Flores branches into Corral Canyon about one
mile north of the shoreline.

As shown on the aerial photographs (Figures 1 & 2),

the Tower portion of Corral Canyon includes a Tlemon
grove cultivated on 9.2 acres of the bottomlands north
of U.S. Highway 101. The westerly portion of the
Capitan 0i1 Field is situated within, and to the north
of, this grove. The remainder of Corral Canyon is pri-

marily used for cattle grazing.



Several different areas within Corral Canyon were
investigated as possible sites for the o0il and gas
facilities. After investigating the advantages and dis-
advantages of each site, the one referred to as Site D
in various reports, and in this Plan, was selected.

This site is discussed in a report (coordinated by
Humble) by Penfield & Smith entitled "Site Improvement
Report, Onshore Facilities-Corral Canyon, Site D"
(Appendix 4.4).

Site D is located within Las Flores Canyon several
hundred feet upstream from its confluence with Corral
Canyon (Figure 3). The high ridges and tall trees in
the Tower reaches of Corral Canyon tend to screen this
site from view along Highway 101. The Los Padres
National Forest occupies most of the Santa Ynez Mountains
to the north of the site.

Geologic conditions in the lower two miles of
Canada del Corral are discussed in an independent study
by Geotechnical Consultants, Inc., entitled “Geotechnical
Feasibility Investigation, Proposed Petroleum Treating
and Storage Facility, Corral Canyon Site D, County of
Santa Barbara, California" (Appendix 4.3). Site D was
found to be a good location with respect to geological
conditions. Two faults were noted in the canyon, but
they are located a considerable distance from the site.
These faults appear not only to be inactive at the pre-

sent time, but probably have not been active for a span
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of millions of years (Appendix 4.3). Potential land-
slides in the vicinity of the site do not pose a serious
hazard.

Layout of the Site

Earthwork

In general, the site will be constructed by ex-
cavating the Vaqueros and Rincon formations at the
northerly end of the location to create a relatively
level surface for the facilities. A site with an area
of approximately 15 acres will be constructed. Some
500,000 cubic yards of excavated material will be used
to fil1ll and build up a Tevel area within Las Flores
Canyon. The fill will buttress the natural slopes on
both sides of the canyon.

Drainage

Drainage will be conducted through most of the
site in a closed conduit. The contributory drainage
area for this culvert is approximately 680 acres. Using
rainfall data from the County Flood Control Department,
either a 96-inch concrete pipe culvert or a 7 x 8 foot
concrete box culvert would accomodate a 100 -year storm.
Drainage from the slopes immediately adjacent to the
site will be intercepted, conducted around the site
and directed into Las Flores Creek by ditches and con-
ventional storm drains.

Slopes
The south facing cut slope in the Vaqueros formation

will have a maximum height of approximately 100 feet
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with an inclination of 2 horizontal to 1 vertical.

The east facing cut slope in the Rincon formation will
have a maximum height of approximately 130 feet with

an inclination of 3 horizontal to 1 vertical. Maximum
height of the compact fill will be approximately 50 feet,
with side slope inclinations of 2 and 3 horizontal to

1 vertical. Benches and berms in the cut and fill
slopes and keyways for the fill slopes will be provided
as needed. Subdrains will be installed to collect and
discharge water wherever it is encountered and wherever
it is anticipated.

Fills

The compacted fill will be placed in accordance
with the Tlocal grading ordinance. A minimum fill com-
paction of 90 percent, relative to the maximum dry
density determined by standard testing methods, will
be obtained. Cut materials will be excavated, placed
in layers and compacted. No blasting will be required.
Expansive soils will not be used in the top several
feet of the fill. Instead, fills will be topped off
with sandstone from the Vaqueros formation.

Roads and Pipelines

An access road with a sound structural roadbed, a
minimum width of 20 feet, surfacing, and adequate drainage
facilities will be constructed. Double 12' x 10' rein-
forced concrete box culverts will be provided if the

road crosses Corral Creek.



Pipelines from the offshore production facilities
will come to shore at the southerly end of an existing
easement across the narrow coastal strip of land south
of the Southern Pacific Railroad. The pipelines will
extend north through a boring made under the railroad
and U.S. Highway 101 and then follow the access road
to the site. Other pipelines will carry treated oil
and gas back down the canyon for transportation to
market.

+3:6 Water Supply and Utilities

Ground water will be used as the water supply for
processing facilities, domestic needs, landscaping and
fire fighting. The additional withdrawal of about 20
acre-feet per year from the water table will not ad-
versely affect existing water uses or natural vegetation
in Corral Canyon.

Electrical power and telephone lines exist in the
area of the Capitan 0il Field, and service lines to
the site will be installed underground along the same
route as the pipelines.

Sewage will be disposed of by means of septic tanks
and subsurface leaching. Percolation tests will be con-
ducted in the area prior to final design of the dis-
posal system. Approval of the County Health Department
will be obtained.

wBad Landscaping and Fire Protection

Landscape development will consist of an irrigation

system, screen planting of large trees to conceal the

s



facilities, erosion control planting, and naturalistic
groupings of native shrubs and trees to blend in with
the surrounding natural slope cover.

AT1 native brush will be removed from within 50
feet of the road surrounding the facilities and will
be replaced with fire resistant ground cover, trees
and shrubs and watered by a sprinkler system. To allow
the wetting down of an additional buffer zone in case
of emergency, an additional water sprinkling system
will be installed on the periphery of the planted area
surrounding the site.

Screen planting at the narrow entrance to the
facilities and intermediate screen planting at the
storage tanks will consist of 25-foot tall Monterey
and Aleppo pines, backed up by 5-gallon eucalyptus
globules. Native shrubs will provide a lower, fill-in
screen to augment the trees. A1l slopes will be
stabilized by hydromulching with a slurry of water,
mulch, and stabilizer, plus some seeds of drought-
tolerant native flowering plants. The Uniform Fire Code
and local codes have been used in the design of the
site. Earth dikes, restricted to an average height of
six feet above the interior grade, will surround the
storage tanks. Layout of the facilities and roads will
provide convenient access to the site in case of
emergency. The main fire fighting system itself is dis-

cussed in Section 4.



1+ 38 Air Quality Studies

To establish a baseline for certain environmental
factors, an independent preliminary field survey of
Corral Canyon was made by Metronics Associates, Inc.
Their report entitled "Preliminary Environmental Base
Line Survey of Corral Canyon Site, Santa Barbara County,
California" discusses the results of the study (Ap-
pendix 4.1).

A second Metronics study utilized air tracers to
define the depth and trajectories of the canyon and
coastline air flows. The report of this study, entit]ed.
"Airflow Tests at Santa Barbara, California," is found
in Appendix 4.2.

The studies conducted by Metronics demonstrate that
operations of the kind contemplated for this site will
meet all applicable California air quality standards.

2. OIL FACILITIES

2.1 Design Criteria and Objectives

Objectives considered in design of the oil treating
and storage facilities are as follows:

(1) Remove the water from the produced crude oil
before transporting to market.

(2) Provide centralized control of facilities and
automatic alarms and shutdowns on critical equipment and
systems.

(3) Provide a vapor-free operation.



Criteria used in the design of the facilities in-

clude the following:

(1) Initial design crude oil rate: 40,000 b/d
With expansion capability to: 80,000 b/d
(2) Initial design water rate: 10,000 b/d
With expansion capability to: 20,000 b/d

(3) Produced crude oil properties:

Composition Mo1%
Methane .08
Carbon Dioxide .06
Ethane .38
Hydrogen Sulfide .08
Propane 1.67
i-Butane w33
n-Butane 3.61
i-Pentane .67
n-Pentane .84
Hexanes 3.98
Heptanes 4.08
Octanes 4.59
Nonanes 3.61
Decanes 5.03
171 MWT Fraction 12::97
238 MWT Fraction 8.25
303 MWT Fraction 49.63

Total 100.00
Sulfur Content, maximum 4 percent
(including Tight mercaptans) by weight
Specific Gravity @ 60°F 0,920 -~ 0.945

(4) Producted Water Properties:

Specific Gravity @ 60°F 1.019
Salinity 19,800 mg/liter
(NaC1)

(5) Storage capacity for 5 day's production of

treated oil and for 10,000 barrels of waste water.
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Description of Major Equipment and Systems

Layout

Details of the o0il facility are described in a
report (coordinated by Humble) prepared by Stearns-
Roger entitled "Engineering Study for Crude 011l
Treating and Storage Facility, Santa Barbara Channel"
and dated August, 1971 (Appendix 4.5).

The general Tlayout of the o0il treating and storage
facilities is shown in Appendix 4.5 on Stearns-Roger
Sheet No. 00-2-01 and on Figure 4. A block flow dia-
gram of the facilities (Figure 5 and Sheet No. 00-1-01
in Appendix 4.5) shows the various major items of equip-
ment, which are identified by letters and numbers. The
use of this equipment is explained in following dis~
cussions of various subsystems.

0il Handling and Storage

A mixture of emulsified crude oil and free brine
is delivered from the offshore platform to the 10,000
barrel inlet crude surge tank (T-1) at the onshore site.
After exchange of heat with the treated crude in the
crude oil exchangers (E-1), the crude oil emulsion is
fed to the electric treaters (S-1).

Each treater is operated at a pressure of 75 psia
in order to prevent the formation of a vapor phase.
The crude o0il is degassed at atmospheric pressure prior
to onshore treating at a temperature of 105-120°F to
produce a crude oil vapor pressure of approximately

20 psia at 180°F. Therefore, at the treater operating
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pressure of approximately 75 psia, there will be no
vapor evolution.

Crude 0il leaving the treater is cooled by heat
exchange with the crude feed in the crude o0il ex-
changer (E-1). The crude is further cooled to 95°F
storage temperature by the air cooler (A-2). The treated
crude is then stored in the 110,000-barrel tanks (T-2)
at atmospheric ﬁressure. These storage tanks have a
cone roof and an internal floating roof. Each tank is
equipped with an atmospheric air breathing valve with
vent vapors directed to the gas disposal system. In
this system, no tank breathing vapors are emitted with-
out passing through the incinerator (H-1)

The treater blow-off flows from the blow-off cooler
(A-1) to the blow-off drum (V-1). Crude oil from the
blow-off drum is then pumped to a rerun tank (T-3).

The entire blow-off handling system is designed to
prevent any release of vapors to the atmosphere in an
emergency situation. Any vapors generated during
blowoff will enter the crude treating vent gas disposal
system.

Metering of the o0il for sale is discussed in the

MARINE TERMINAL Section.

Water Handling and Storage

Separated brine from the crude storage tank (T-1)
and the electric treaters (S-1) flows to the 10,000

barrel dirty brine storage tank (T-4). Periodic drawoff
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of any accumulated free oil from this tank 1is accom-
plished by manipulation of oil skimming lines within
the tank. The brine phase, having 200-300 ppm of total
0il, is then pumped to the filter-coalescer (S-2).

The coalesced oil flows to a settling basin (S-3) and
the brine phase flows to the 1,000-barrel injection
brine storage tank (T-6). Injection pumps (P-5) take
suction from this tank and discharge into the injection
line at 1,500 psig. The brine is then disposed of by
subsurface injection.

Provision is made for high rate backwashing of the
filter-coalescer with water from the dirty brine storage
tank. Backwash brine pumps (P-8) and the 1,500-barrel
backwash brine holding tank (T-5) are used for disposal
of the backwash water. Backwash brine, coalesced oil,
skimmed oil from the dirty brine storage tank and all
streams which enter the closed drain system are fed
to the settling basin (S-3). This is a covered basin
operating under a gas blanket. Brine is pumped out
of this basin to the dirty brine storage tank for re-
processing. Accumulated oil overflows an internal weir
into an oil sump and is pumped to the rerun tank (T-3).
Solids which accumulate at the bottom of the basin are
periodically removed by a vacuum truck and trucked to
solids disposal.

A11 tanks and vessels are closed and operated

under a natural gas blanket. Vapors displaced during

-13-



treating are released to a closed vent system and
eventually pass through the vent vapor incinerator (H-1).
A11 drains from tanks, vessels and pumps are piped to

a closed drain system which discharges into the brine
settling basin (S-3). This closed system eliminates

the discharge of brines and sour crude oil into the
surface storm drain system.

3. GAS FACILITIES

3] Design Criteria and Objectives

Objectives considered in the design of the gas
treating facilities are as follows:

(1) Process the produced gas for sale by ex-
tracting butane and removing carbon dioxide and hydrogen
sulfide.

(2) Provide centralized control of facilities
and automatic alarms and shutdowns on critical equip-
ment and systems.

(3) Provide for minimum vapor emission.

Criteria used in the design of the facilities
include the following:

(1) Initial design gas volume: 28 MMscf/d

Expansion capability up to: 90 MMscf/d

Tl



(2) Inlet conditions:

Initial Gas

Component Mo 1%
Nitrogen 0.09
Hydrogen Sulfide 0.80
Carbon Dioxide 7.30
Methane 68.95
Ethane 9.19
Propane 8.17
i-Butane 0.94
n-Butane 3.66
i-Pentane Q22
n-Pentane 0.28
Hexane 0.25
Heptane-plus 0.15

100.00

Pressure: 915 psia

Temperature: 60°F

Mercaptan content: 500 ppm Initial
200 ppm Future

Heptane-plus characteristics:

Molecular weight: 100

Specific gravity: 0.732

(3) Residue gas specifications:

Delivery pressure, minimum
Carbon dioxide, maximum:
Hydrogen sulfide, maximum:
Total sulfide, maximum:

Heating value, minimum:

Future Gas
Mo1%

02
35

COOODOMNOGIO WO O
- - - -

(o)}

~

100.00

850 psia

3% by volume

1 grain/100 scf
20 grains/100 scf

1,000 btu/cf
(gross saturated)

(4) Minimum of 3-days product storage and 5-days

sulfur storage.
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(5) Recover 99% of the inlet hydrogen sulfide
as sulfur.

Description of Major Equipment and Systems

Layout

Details of the gas facility are described in a
report (coordinated by Humble) prepared by Stearns-
Roger entitled "Engineering Study for Gas Processing
Facility, Santa Barbara Channel" and dated August, 1971
(Appendix 4.6).

The general layout of the gas facilities is shown
on Stearns-Roger Sheet No. X00-2-01 in Appendix 4.6.

Gas Facilities Description

Block flow diagrams on Figure 6 and in Appendix 4.6
show the interconnection of the principal process units
and their product rates, both for the initial and future
phases of production. The hydrocarbon recovery and
fractionation facilities are considerably expanded for
the future plan along with their support systems, such
as refrigeration. A brief summary of the specific
process units follows, with volumes referenced to the
initial design volume.

The inlet gas facilities are designed to provide
stable flow of a single phase vapor to the gas treating
plant. Major equipment includes an inlet separator
(slug catcher), a low-pressure condensate separator and
a heat exchange system to revaporize liquids condensed

in the offshore gas line.
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The initial gas treating facility is a single-
train diethanolamine (DEA) plant designed to remove
hydrogen sulfide and carbon dioxide from the inlet gas.

DEA removes HZS and 002

these acid gases in a water solution. The HZS and CO2

absorbed chemically in the DEA solution are driven out

by reacting reversibly with

of the solution by heating the DEA to a high temperature
at low pressure. The exit streams from the DEA plant
are sweet gas at high pressure and acid gas at Tow
pressure. The circulation rate of the aqueous DEA
solution is 412 gallons per minute when treating 28 MMcf/d
of inlet gas. The acid gas rate to the sulfur plant is
3.4 MMcf/d. Major items of equipment required in this
process are the high-pressure amine contactor, amine
still, amine high pressure and booster pumps, and amine
reboiler.

The sulfur recovery facilities are designed to
convert 99% of the inlet HZS in the DEA plant acid
gas stream to liquid sulfur. Sulfur recovery will be
8.4 long tons per day containing 0.80 volume percent
HZS‘ The sulfur stream consists of a split flow, three
converter Claus units and an IFP tail gas clean-up unit.
The Claus unit converts HZS to sulfur by a gas phase
reaction over a dry bed catalyst. The IFP process is
a proprietary method utilizing a liquid organic solvent

and a catalyst to dissolve H_S and SO, remaining in the

2 2

Claus unit tail gas and to continue the reaction of HZS
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and SO0, to sulfur. Gas from the IFP contactor flows
to a forced-draft incinerator. There the remaining
sulfur compounds are incinerated at 1000°F with 25 to
30% excess air prior to venting through a 100-foot high
stack. Major items of equipment in the sulfur process
are the S0, generator and waste heat boiler, the three
section sulfur converter, sulfur condensers, sulfur pit,
IFP contactor, and tail gas incinerator. The recovereq
molten sulfur will be transported from the site by truck.
The hydrocarbon recovery facilities are designed
to remove butane from the treated inlet gas prior to
final metering and delivery of residue gas to a gas
transmission company. It is necessary to remove these
liquids from the gas to prevent condensation in trans-
mission and distribution Tines. The facilities are
desigﬁed to recover 960 b/d of a butane mix from 25.6
MMcf/d of treated gas. Residue gas from the hydrocarbon
recovery unit will be 23.4 MMcf/d of completely con-
ditioned gas meeting sale gas specifications. Liquids
are removed through mechanical refrigeration of the
inlet gas to 0°F followed by depropanization of the raw
liquids. Principal items of equipment in the hydro-
carbon recovery area include gas chilling heat exchangers,
a depropanizer fractionator, a propane refrigeration
unit, a glycol injection unit, a chiller separator,

and a low pressure gas recompressor.
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The butane product from the hydrocarbon recovery
area will be stored in two 90,000~-gallon pressurized
storage vessels. Approximately four-days storage will
be provided by the two vessels. Product will be shipped
by trucks, and a loading rack, metering facilities and
shipping pumps are provided.

The plant fuel gas system is designed to provide
sweet fuel gas from in-plant sources. For start-up
and emergency make-up, fuel gas will be taken from the
sales gas pipeline.

Two flare headers, one high pressure and one low
pressure, terminate at a vessel designed to remove any
entrained liquids prior to burning the gas in a smoke-
less flare tip. Normal operation will require no
flaring of gas and the smokeless flare tip is for upset
safety release of pressurized vapors. Plant equipment
operating near atmospheric pressure, including all drain
sumps, will vent gas into the sulfur plant tail gas
incinerator. Other plant systems described by Stearns-
Roger include steam and water, drains, electric power,
general plant utilities, fire protection, and emergency
shutdown.

Environmental Quality Control

Disposition of the separated hydrogen sulfide is
the major plant design specification for pollution
control. By using both the Claus and IFP units, 99%
of the hydrogen sulfide removed from the inlet gas will

be recovered as liquid sulfur. The remaining 1% of
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unrecovered sulfur compounds will be incinerated to
sulfur dioxide before being vented from a stack. No
hydrogen sulfide will be vented. The normal emission
of sulfur dioxide from the incinerator stack will be
less than 12 1bs. per hour at an exit concentration of
370 ppm.

Additional design features include closed drain
systems for blow-down of such items as liquid Tevel
control and incineration of resultant vapors, incineration
of all acid streams released by safety relief valves,

a smokeless emergency flare stack, exclusive use of
sweet gas for process fuel, and vapor return for pro-
duct loading.

Other aspects of the overall gas handling system
will also serve to reduce the possibility of air pol-
lutant emissions. The plant is provided with inlet
block valves that may be activated by the plant operator
to completely shut off flow of produced gas to the plant.
The butane product is stored under pressure at a tem-
perature of 105°F, eliminating the need for refrigeration
to maintain a liquified product. Loss of the plant
refrigeration system will not result in product flaring.

A11 waste waters from the plant process units will
be collected in drain systems and delivered to the water
injection unit at the crude oil facilities. The quantity
of water used in the plant has been reduced to a very
low level (1.5 gallons per minute) through the use of air

cooling and direct-fired heaters.
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FIRE PROTECTION SYSTEM

Separate, but interconnected, firewater Toops will be
provided for the oil facilities and the gas facilities.

Both loops will draw water from a single 20,000 barrel fresh
water storage tank Tocated in the northeast corner of the

gas facilities area. Two centrifugal pumps will provide
pressure for the gas facilities and oil facilities areas.

Both pumps will provide 125 psi discharge pressure, and either
pump will be able to supply water to either loop. The
locations of fire mains, hydrants, and other fire system
elements are shown on Drawing No. 22070, Sheet No. 00-2-02

in Appendix 4.6, and Drawing No. 22071, Sheet No. 00-2-02

in Appendix 4.5,

The firewater loops are supplemented by foam generation
facilities located to allow foam blanketing of the diked
crude storage area. Numerous hand and wheeled dry chemical
fire extinguishers will also be Tocated throughout the site.

CENTRAL CONTROL AND EMERGENCY SYSTEMS

A central control room is provided to control the oil
and gas facilities. Operating variables, such as pressures,
temperatures, flow rates and levels from various units will
be transmitted to the control room for display. The oper-
ator will have a complete current status picture before him
and will be able to make necessary adjustments.

Alarms will call operator attention to abnormal conditions
The alarm units are set to allow sufficient time to determine
the proper action necessary to either diagnose the abnormality
or to order the facility shut down. Emergency power in the

event of a primary power failure is provided by a diesel

generator and battery-inverter systems.

= B



The system is designed to provide local equipment shutdowns
while allowing as much as possible of the facility to remain in
service. Although emergency shutdown can be initiated by the
operator, certain units and individual pieces of equipment will
also have their own safety shutdown systems. These will include
flame failure shutdown systems on fired equipment, vibration
shutdowns on fans for aerial coolers and low level pump shutdowns
in suction vessels.

The emergency shutdown function is detailed on Stearns-
Roger Drawing No. 22070, Sheet No. 00-1-25 in Appendix 4.6
(Figure 8) and on Drawing No. 22071, Sheet No. 00-1-15 in
Appendix 4.5 (Figure 6). Listed on these sheets are the alarm
units, the events causing shutdown and the actions taken during
an emergency.

CONSTRUCTION OF FACILITIES

Construction of the 0il and gas facilities is discussed in
the previously referenced Stearns-Roger reports (Appendices 4.5
and 4.6). Preliminary project schedules indicate that approx-
imately 7 months of field work with an average labor force of
85 men will be required for construction of the oil facilities,
and that approximately 8 months of field work with an average
labor force of 65 men will be required for the gas facilities.
Efforts to minimize the environmental impact of construction
work will include trash disposal in accordance with County rules,
dust control measures, and procedures to minimize noise levels at

surrounding property boundaries.
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OPERATION OF FACILITIES

After construction of the facilities has been completed,
all equipment will be subjected to comprehensive testing pro-
cedures. A carefully planned start-up procedure will be used
to minimize plant upsets experienced during start-up operations.
A11 significant process variables will be transmitted to the
central control room where operating personnel will evaluate
the plant performance, make necessary adjustments, and shutdown
and bypass various units, or completely shutdown the entire
plant through use of the emergency shutdown system.

Loading of Tliquid butane product will be required only
during the day shift for five days per week. Sulfur loading
should be required only one day per week. Emissions to the air
will be limited to the products of combustion of 970 Mcf/d of
sweet natural gas burned as plant fuel and 12 pounds per hour
of sulfur dioxide from the incinerator. Except for normal rain-
fall or incidental landscape water, no water will be discharged
to surface drainage.

Operating and contingency plans for the onshore site and

facilities are discussed in detain in the OPERATING AND CON=-

TINGENCY PLANS Section of this Report.
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SUBMERGED PRODUCTION SYSTEM

ABSTRACT

A Submerged Production System (SPS) is being developed
by Humble to augment the capabilities of fixed platforms
for the production of oil and gas in the Santa Ynez Unit.

The SPS consists of clustered subsea wells, a drilling tem-
plate and a production gathering manifold. The wells will

be drilled with a floating rig and connected to the manifold
with a subsea wellhead assembly. Main production control
valves will be located on the manifold, accessible for replace-
ment maintenance by a special purpose manipulator. The manipu-
lator will also have the ability to replace modules containing
control equipment.

The SPS will be Tinked to a surface control station on
a fixed platform with a pipeline and electric power and communi-
cation cables.

A full-scale 3-well prototype of the SPS has been fabri-
cated and is currently undergoing dry Tand testing at Ventura,
California. Following successful Tand testing, the SPS will
be tested in a water-filled pit. The need for further testing
will depend on the results of land and pit testing.

1. GENERAL DESCRIPTION

The SPS is flexible and provides a wide range of
capabilities. Drilling and completion are carried out
with the subsea template and manifold in place. Pro-

duction gathering is accomplished by the subsea manifold,



which includes remote monitoring and safety control
features. In conjunction with a surface support facility,
the SPS provides for o0il and gas production, gas lifting,
individual well flow tests, and chemical injection.

Stringent design criteria have been adhered to through-
out the development of the SPS. All materials and equip-
ment used in the system have been carefully selected for
pressure and depth ratings. Metal-to-metal seals have
been used throughout. Local fail-safe controls are util-
ized, and all subsystems have been designed to eliminate
environmental pollution.

A working, full-scale Submerged Production System
has been completely fabricated. This "prototype" utilizes
subsystems, components, and materials that would be used
in actual field production. The prototype was designed
and built for tubingless well completions; however, the
basic concept and most subsystems would be applicable to
casing-tubing completions.

SUBSYSTEMS AND MAJOR EQUIPMENT

The Submerged Production System in its present con-
figuration has been under development for three and one-
half years; however, many of the basic concepts &nd tech-
niques used originated in the late 1950's and were used
in actual underwater completions as early as the mid-1960's.
Prominent designers and vendors of subsea systems and
equipment have served as consultants to Humble in the

development of the SPS, and the system incorporates a



substantial amount of e1ectr9pjcs, reliability and

systems technology developed for aerospace operations
by government and private contractors.

2l Template and Manifold

The template consists of a heavy tubular
framing network containing the production mani-
fold and manipulator track sections. The tem-
Qlate is installed prior to drilling, and the
wells are drilled through it. A heavy, anchor-
deflecting support devfce surrounds the template,
which is supported by pilings set in the sea
floor. Figure 1 is a photo of the 3-well proto-
type model.

Figure 2 illustrates the prototype manifold
used to gather produced fluid. The manifold is
made up of separate 8-1/2 foot module sections
for each well. Besides providing connection
points for production tubing, the manifold allows
pumpdown tool circulation for wellbore work on
tubingless completions.

The replaceable manifold sections are inter-
connected with Targe damage control bulkheads.
The bulkheads are designed to reduce the extent
of any manifold damage that might occur. Mani-
fold sections can be replaced and reconnected

by a rig or derrick barge.



Manifold Tines include two 3000 psi w.p.
lines for production and injection, a 1500 psi w.p.
line for gas 1ift, and for tubingless comple-
tions, two 5000 psi w.p. lines for well tests,
well killing, chemical injection, and pumpdown
tool work.

Each completion string contains a hydrauli-
cally operated subsurface safety valve below the
mudline, a hydraulically operated master valve
in the wellhead, and a hydraulically operated
wing valve in the manifold. The valves are held
open by hydraulic pressure and close automati-
cally by spring action whenever hydraulic pressure
is lost or removed. The manifold valves, com-
plete with metal seals and a hydraulic operator,
are in a single replaceable unit. The wing
valves, located in the manifold to facilitate
maintenance, are the principal operating valves
for control of production, gas 1ift, and pumpdown
tools. A1l connections in the manifold are by
metal-to-metal seals or are welded.

Drilling and Completion System

Submerged Production System drilling is
carried out in the same manner as typical float-
ing drilling. Figure 3 is a photo of a special,
unitized Christmas tree for tubing]ess comple-

tions. The wellhead Christmas tree assembly is



.

connected to both the casing and manifold with
metal-to-metal seals using the special, retriev-
able, rig-operated hydraulic tool shown in
Figure 4. Provision has been made for both
vertical reentry and through-flowline pumpdown
tool access into the wellbore.

Well completion, using either a rig or pump-
down tools for a tubingless well, is made with
the wellhead assembly in place. Through-flowline
pumpdown tools for perforating, cementing,
paraffin removal, choke change outs and gas Tift
valve replacements have been designed and tested.

The downhole assembly for a typical tubing-
less well consists of a slip type tubing hanger-
connector and a set of hydraulically operated
fail-safe ball valves. The subsurface valves
are operated by the template hydraulic system.

Electro-Hydraulic Controls

The electro-hydraulic controls provide for
remote control of manifold and wellhead product-
ion functions. A control command originates at
a surface station, is transmitted by a subsea
cable, and is decoded by a subsea electronic
logic unit. A command can either interrogate
pressure and temperature sensors or operate

solenoids on hydraulic pilot valves.



For purposes of reliability and ease of main-
tenance, the controls have been designed to

operate through the use of a number of individual

modules. The well control module, located at
\\_—-

each well, houses the pilot valves and the elec-
tronic controls used for activating the manifold
valves and operating the sensors associated with
each well. Another module is used to control
equipment for launching pigs and valves for
isolating the hydraulic distribution sections.
The subtemplate control module distributes
hydraulic fluid and contains the safety system
electronics which activate shutdown devices.

The pump module contains the hydraulic pump

used for pressurizing the hydraulic fluid accum-
ulator.
The principal reason for using the individual

—————— i

TEQHTBS is to improve SPS reliability. To enhance
the performance of this control and monitoring
equipment, strict quality control was maintained,
and extensive test screenings and test operations
were carried out during fabrication. Clean, con-
trolled atmosphere work areas were used for
assembly. The result of the above precautions

is a relatively high calculated mean time between

failures of two years for the electro-hydraulic

equipment on a cluster of up to 20 wells.



Manipulator Maintenance System

The manipu1atoﬁ maintenance system performs
two /operations. It provides for the replace-
mént of production valves and makes and breaks
two-bolt clamp flange connections. This permits
the replacement of manifold hardware, supporting
equipment skids, and the manifold itself. Figure 5
shows the manipulator located on the three-well
model track. Two work tools (end effectors) are
provided for the manipulator. One is used to
remove and install valves. The other is used
to make and break two-bolt clamp connections.

The manipulator can be remotely controlled through
the use of television cameras, or can be operated
by a man inside the atmospheric pressure bell.

A typical maintenance operation begins by
taking the manipulator to the work location with
a surface vessel equipped with a gantry crane
handling system. The remote controls are
utilized to order a pop-up buoy with a guide
line to the surface. The guide line is threaded
through a winch on the maniﬁyﬁator. The manipu-
lator, which floats, is lowered into the water,
and winches itself down to the template track.
Once on the track, an anchor is picked up by

the manipulator, making it negatively buoyant.



A hydraulic drive system providés locomotion

for the manipulator as it moves to the location
of a part to be replaced. Manual isolation
valves on either side of a problem valve are
closed by the manipulator before the valve is
replaced. The valve is removed from the
manifold and stored on a rack on the manipulator
carriage. A new part is removed from the rack,
installed in the manifold, and preésure tested.
The manipulator then returns to the Tanding
area, installs a new pop-up buoy, releases the
anchor, and winches itself to the surface, whevre
it is picked up. The guide Tine is then released
and the system returned to its ready state.

Safety and Pollution Control

Sensors on the SPS continuously monitor mani-
fold pressure, hydrocarbon accumulation in the
inverted spill pans, and the status of the safety
system batteries. Shudeyn occurs automatically
if an out-of-limits ggndition is found.

Any hydrocarbons trapped by the inverted spill
pans, forming an umbrella over the SPS, cause
shutdown of sections of the SPS. Continued

accumulations of hydrocarbons will shut down

the entire SPS.



Proven equipment with good performance
history is used throughout. Humble has made
every effort to minimize the use of new equip-
ment, and has utilized off-the-shelf material
wherever possible. New developments in metal-
to-metal seals and special underwater electrical
cable connectors were incorporated to improve
reliability of the SPS. The major engineering
effort has been directed at system configuration,
equipment selection and packaging, and system
reliability.

3. PROTOTYPE TESTING AND QUALIFICATION PROGRAM

3.1 Land Test

Fabrication of a full-scale, working proto-
type SPS has been completed. The assembly has
been placed in a concrete test pit in Ventura,
California, and is currently undergoing dry
land testing (Figure 6). Functional tests of
the wellhead assembly have been completed and
the automatic alignment system for installing
the assembly has proven successful. Other dry
tests will include checking for interchange-
ability of parts, proper tolerances, and physi-
cal strength. The electronic controls have been
tested separately and are being integrated with
the hydraulic system for further testing. Full-
scale flow tests will be performed and all oper-
ational sequences and troubleshooting procedures

will be tested.



At the successful completion of the dry
tests, the pit will be flooded, and all oper-
ational tests will be repeated underwater.

3.2 Offshore Test

A11 SPS subsystems except the manipulator
deployment will be tested onshore. Depending
upon test results, it may be desirable to test
the SPS in actual offshore production operations.
This could be accomplished by installing the
system in an area of existing offshore production,
or by installing it in the structure of the pro-
posed 850 foot platform. The preferred test
method will be determined upon completion of the
onshore tests, when timing of the proposed plat-
form installation is better defined.

SYSTEM INSTALLATION AND OPERATION FOR FULL-SCALE USE

The SPS would be completely tested in the fabrication
yard and debugged before being barged offshore. It would
be launched from the barge in a manner similar to the way
jacket platforms are launched. The SPS would float until
it is lowered to the ocean floor by controlled flooding.

In the normal mode of production operation, all
remote control electrical units are in a passive "listening"
state, with electronic components powered down. He]lihffe

maintained on stream with hydraulic pressure holding the

valves open. Normal operations such as pressure build-up

- 10 -



testing, hydraulic distribution line purging and select-
ion of hydraulic fluid filters are instituted by sur-
face commands.

As an example of a normal operation, consider shutting
in a well for a pressure build-up test. First, a command
is entered into a surface controller to close the production
wing valve on the particular well. This command is then
transmitted down the cable and received by the subsea tem-
plate control module, which recognizes the well address and
turns on the Tine containing the desired well control
module, thus ending the passive listening state. Upon
receipt of the command, the well control module's elec-
tronics decode it and energize the solenoid operated
hydraulic pilot valve of the production wing valve. The
pilot valve closes, releasing hydraulic pressure from the
wing valve operator, shutting in the well. Next, the well-
head pressure transducer is activated by a surface command.
An analog signal from the well transducer can be monitored
by the surface controls, and a pressure build-up recorded.

Safety shut-in operations occur when some part of
the system malfunctions. The shut-ins are automatic and
require no manual initiation from the surface.

Maintenance operations consist of wellbore mainten-
ance and manifold equipment maintenance. For tubingless
completions, wellbore work is performed with pumpdown tools.
The work can also be performed with a floating rig, using

the vertical access provided by the wellhead assembly.



Wellbore work on conventional completions would be
performed with a fleating rig. The manipulator is
employed for manifold equipment maintenance. No

repair work is performed subsea and only equipment

replacement is carried out by the manipulator.
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PROTOTYPE CHRISTMAS TREE
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TREE RUNNING
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PLATFORM

ABSTRACT

This section discusses the design, construction, and

insta11a}jon of the initial platform proposed for installa-
tio& in 850 feet of water on OCS P-0188. This platform will
provide a foundation for the drilling of the development wells
and for the offshore production facilities.

The platform will be Tocated at (coordinates) x=832,517,
y=830,859 in Lease OCS P-0188. A map showing the location of

the structure is given in Figure 1.

INTRODUCTION

This section describes design, construction, and instal-
lation of the bottom-founded fixed platform that forms the
foundation for the drilling rig and production equipment re-
quired for development of the reservoir. The structure is
designed (1) to withstand safely the most severe loads that
might occur during the transport to location and during in-
stallation, (2) to withstand safely the loads that might be
caused by severe storm waves or maximum earthquakes antici-
pated in the area, and (3) to perform the functions of a
drilling and production facility.

Elevation views of the platform are given in Figures 2 and 3,
and drawing series HQE215 - 1 through 13 in Appendix 1.4 which
gives details of the structure. Eight main legs framed with
X and diagonal bracing and appropriate geometric bracing com-
prise the basic structure. This bracing system provides a

oY
(Revised)



high Tevel of redundancy and adds substantially to the safety

of the platform under severe earthquake or wave loads. The
structure is secured to the bottom with 20 piles. These piles
are securely attached to the legs and the pile guide sleeves

by welding and grouting. Piling extend into the ocean floor

340 feet to provide a secure foundation for the platform. The
deck of the platform provides sufficient space and load carrying
capacity for drilling equipment, attendant production facili-
ties, and has a capacity of up to 28 well conductors.

The following paragraphs (1) describe the design criteria
and/or conditions for earthquake, wave, gravity, and operating
loads; (2) describe analyses and results of analyses used to
show that the platform meets these criteria, and (3) describe
construction, installation, and related analyses of the plat-
form. The design earthquake and storm conditions used herein
are conservative. The conservative approach is considered
justified and appropriate for the initial platform in this
water depth and in this location; however, these design con-

ditions are not proposed as design standards for general use.

1. DESIGN CRITERIA AND OBJECTIVES - EARTHQUAKE, WAVE, AND

GRAVITY LOADS

To insure that the platform has adequate resistance
to environmental forces and can fulfill its functional
requirements, the structure and its foundation are designed
to carry normal gravity and operating loads in conjunction

with appropriate earthquake or storm induced forces.

(Revised)



Sections 1.1 through 2.4, following, describe design cri-
teria, design conditions, gravity and operating loads,
analysis procedures, and results.

] Earthquake-Induced Loads

[ [ (- Earthquake Design Criteria

The location of the Santa Ynez Unit requires
that the structure be designed for an earthquake
environment appropriate for that seismic region.
The following design requirements and criteria
have been satisfied in the design.

(1) Structural damage must be avoided in the
event of ground shaking for which there is

a significant probability of occurrence

during the 1ife of the structure.

(2) Safety against collapse must be provided

in the event of the strongest potential

ground shaking (or ground shaking having

an extremely small probability of occur-

rence); plastic straining and moderate

yielding are permitted.
(3) The structure must have sufficient duc-
tility to undergo plastic straining

without loss of structural integrity.

(This condition insures ductile behavior

well into the yielding range).



Earthquake Design Conditions

For criteria 1 and 2 above, the "design spec-
tra", which describe the response of a structure
to earthquakes, are those recommended by Dr. G.W.
Housner and Dr. P.C. Jennings of the California
Institute of Technology. Their report "Earthquake-
Resistant Design of Drilling Tower in the Santa
Barbara Channel" (Appendix 1.1), describes in de-
tail the response spectra and the general approach
to earthquake-resistant design used in the design
of the structure.

For criterion 1, which requires design to
avoid structural damage, a design spectrum scaled
to reflect a ground acceleration of 0.25 g (Figure
4) is used. This level of acceleration has a
recurrence interval of about 250 years at a typical
site in Southern California (recurrence interval
derived from Table III Appendix 1.1).

For criterion 2, which requires design for
safety against collapse, a design spectrum scaled
to reflect a ground acceleration of 0.5 g is used
(Figure 5). This level of acceleration approximates
the maximum potential ground shaking that can occur

near a causative fault (Appendix 1.1).
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To insure fulfillment of criterion 3 the
structure is designed to accommodate without
collapse deformations 2.0 times those resulting
from the application of criterion 1, or 1.25 times
the deformation resulting from the application of
criterion 2, whichever is the larger.

To account for the three-dimensional character
of earthquake motion, the vertical component and
the two horizontal components are considered to
act simultaneously.

For design purposes, the horizontal ground
motion in a secondary direction is taken to be
0.8 times that in a primary direction. This
value of 0.8 was developed from transient analyses
of platform models in which the input ground
motion consisted of two non-identical horizontal

components of ground motion of equal spectral

intensity. The effect of non-synchronization
in time of the peak responses demonstrated by
the transient analyses is accounted for in the
modal design analyses by the 0.8 factor applied
to the spectral intensity for the secondary
direction.

The vertical component of earthquake ground
motion is assumed to act simultaneously with the
horizontal motion described above. For criterion

1 the vertical design spectrum is scaled to one-half
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of the horizontal spectrum for the primary direc-
tion, (Figure 4), and for criterion 2 a factor of
one-third is used on the design spectrum for
strongest potential shaking (Figure 5).

The structure's design is adequate to meet all
of the above criteria.

After design for the conditions described
above, the response of the structure to appropriate
transient ground shaking is calculated to give addi-
tional measures of expected performance. For this
particular case, ground shaking measured at Pacoima
Dam during the San Fernando Valley earthquake of
February 9, 1971 was used.

1.2 Wave Loads

14241 Wave Load Design Criteria

(1) Member stresses must remain within AISC
allowables for severe storms that have signi-
ficant probability of occurrence during the
life of the structure. For this criterion,
AISC allowables are derived from Specifi-

cations for the Desian, Fabrication and

Erection of Structural Steel for Buildings,

Seventh Edition, 1970.

(2) Repetitive stresses arising from all storms
occurring in the 1ife of the structure must
be sufficiently small as to preclude un-

desirable effects on the structure.
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Wave Load Design Conditions

Severe Storm:

Standard engineering practices have led to
platform designs for severe storms that have a
probability of exceedance of 1 percent per year
(a 100-year storm). For the prbposed platform,

a severe storm crest elevation having a proba-
bility of exceedance of one-fourth of 1 percent
per year (400-year storm) is used for analysis
purposes.

The severe analysis crest elevation (400
year event) is derived from oceanographic analyses
of historical meteorological data and statistical
treatment of these data. The resulting severe
analysis conditions are as follows:

Crest elevation above storm mean water level,

28 ft (wave height, crest to trough, 44 ft)

Storm tide, 8 feet

Storm wind velocity, 100 MPH

Oceanographic studies of meteorological data
were performed by Oceanographic Services, Inc.
(0SI). A copy of their report, "Storm Wave Study,
Santa Barbara Channel", is attached (Appendix 6.2).
This study includes a hindcast of the ten storms
generating the most severe seastates at each of
five Tocations in the Santa Barbara Channel for a
historical period covering the years 1899 to 1968.
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The proposed platform location is nearest to
their Site 2 as indicated on the map shown in
Figure 6. Accordingly, selection of the severe
storm wave is based primarily on their report
for this location.

Standard statistical procedures are employed
to derive the extreme crest elevation from the
0SI hindcast. A root-mean-square (rms) combina-
tion of sea and swell is made for cases in which
the seastate at the proposed location included
both locally generated seas and swell. (Because
these components do not necessarily arrive from
the same direction, the rms combination over-
estimates appropriate design waves). Severe
storms hindcasted by 0SI are fitted to a log
normal probability distribution for additional
analysis. Likelihood of occurrence of storms
from this 1og normal distribution in a given
year is considered to follow a Poisson distri-
bution. Likelihood of occurrence for given wave
crest elevations for a specific seastate is
calculated with procedures described by Longuet-

Higgins ("On the Statistical Distribution of the
Heights of Sea Waves", M. S. Longuet-Higgins,

Sears Foundation for Marine Research, Volume IX,
1952, No. 3). The resulting log normal distribu-
tion of severe storms, Poisson distribution for

annual occurrence, and crest statistics referenced
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above, permit calculation of the crest elevation
that has the very rare one-fourth of 1 percent
per year.

Analyses of dynamic response of the platform
require specification of the distribution of en-
ergy in the seastate as well as the size of the
design wave. For purposes of analysis, the spec-
tral shape reported by Robinson, Brannon, and
Kattawar ("Storm Wave Characteristics", R. J.
Robinson, H. R. Brannon, Jr., and G. W. Kattawar,

Society of Petroleum Engineers Journal, March,

1967, pp 87-98) is used in the dynamic calcula-
tions. This power spectrum contains relatively

more energy in the shorter period ranges than do
commonly used analytic forms. Accordingly, stresses
are somewhat Targer than those expected to occur

at the specific location.

1.2.2.2 High-Cycle Repetitive Storm Stresses

Calculation of repetitive stresses from all

storms to which the platform may be exposed during

its Tifetime requires integration of storm effects
continuously with time. To make this integration
practical, all seastates expected at the platform
location, either frequently or as an extremely rare
event, are classified into eight conditions of sea
amplitude and dominant period. The seastates are
derived from the 0SI Severe Storm Study (Appendix 6.2)

and the National Marine Consultants report on
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"Wave Statistics for Seven Deepwater Stations
Along the California Coast" (Appendix 6.1).
National Marine Consultants' Station 6 is con-
sidered to be most appropriate in establishing
expected seastates at the platform location.
Because this station has a greater exposure than
the proposed platform location, the seastates
used for repetitive stress analyses are more
severe than those Tikely to be encountered.

1.3 Gravity Loads

Gravity loads for design include all deck
loads developed by the drilling and producing
operations conducted on the platform and the
dead weight of the platform itself. These Tloads

are listed in Tables I and II.

ANALYSIS OF WAVE AND EARTHQUAKE DYNAMIC RESPONSE

Satisfaction of the earthquake and wave design criteria
requires use of dynamic response analyses in design of the
platform. Sections 2.1, 2.2, and 2.3, following, describe
the mathematical models and methods used for these analyses.
Results of analyses are given in Section 2.4,

21 Model for Analysis

A three-dimensional, 42 degree-of-freedom (two
translational and one rotational degrees of free-
dom at each level) mathematical model is developed

using the lumped mass idealization illustrated

e
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schematically in Figure 7 (W. C. Hurty and Moshe

F. Rubenstein, Dynamics of Structures, Prentice Hall,

Inc., 1965). Masses are lumped at the framing
levels and the stiffness characteristics are
defined in terms of deflections of the framing
levels,

An equivalent Tlinear representation of the
nonlinear behavior of the pile foundation is used.
Linear springs are selected after an extensive
study of the nonlinear load deformation characteris-
tics of the foundation (Matlock, Hudson, "Correla-
tions for Design of Laterally Loaded Piles in Soft

Clay", Paper 4T02, Journal of the Soil Mechanics

and Foundation Division, Proceedings, ASCE, March,

1966).

The dynamic mass of the structure used includes
the steel mass, the mass of the contained water,
and the added hydrodynamic or virtual mass which
must be considered when a body accelerates through
a fluid. The amount of virtual mass is developed
using classical hydrodynamic theory (Lamb, H.,

Hydrodynamics, The University Press, 1932) and

is in all cases equal to or slightly greater than
the mass of the displaced water.

Response to Earthquakes

Two analysis methods are utilized in develop-

ing and analyzing the proposed design. They are
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the transient method, that utilizes earthquake
ground motion records, and the spectral modal
analysis method, that utilizes earthquake response
spectra.

Spectral modal analyses are used in imple-
mentation of the earthquake criteria 1 and 2 given
in Section 1.1.1. These analyses give the pre-
diction of the earthquake response of the struc-
ture in each of its several bending and torsional
modes. The total response is obtained by combining
the contributions from the several modes in accor-
dance with the Naval Research Laboratory (NRL)
method (NRL Report 6002, November 15, 1967). The
NRL method, in the judgment of Humble, results in
more consistent and accurate predictions of the
actual transient response that other commonly used
modal combination methods.

Transient analyses of the response of several
platforms to measured and artificially generated
ground motion records have been made to verify
adequacy of the modal analysis procedure. Other
transient analyses which consider nonlinear effects
have been used to verify adequacy of the pile-
foundation model used in the design analysis.

Piecewise Tinear calculations are carried
out to assure that the structure has sufficient

ductility to meet earthquake criterion 3 given in
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Section 1.1.1. By replacing yielding structural
elements with the proper reactions as the Tloads
are increased, the nonlinear elastoplastic be-
havior of the structure is approximated.

Damping is assumed to be uniform in all modes
of vibration. For elastic response (criterion 1)
a value of 3.5 percent of critical damping is used
and for elastoplastic response (criterion 2), a
value of 6.5 percent of critical damping is used.
These values differ slightly from those suggested
in Housner and Jennings' report (Appendix 1.1) and
are derived for the specific structure, foundation
conditions, and anticipated level of response.

Response to Waves

Dynamic analyses of the structure are per-
formed for both the severe storm waves and those
for the frequent storms to demonstrate structural
adequacy. For severe storms, transient analyses
are used in which the time response of the struc-
ture to a wave profile containing the specific
design wave is calculated. For the frequent,
operational storm causing repetitive stresses,
structural response spectra are computed in the
frequency domain. These response spectra are
analyzed with statistical procedures that account

for some nonlinearity in response to waves in
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2.4
2.4.1

order to obtain the expected repetitive stresses.
Damping for all analyses is taken to be 2 percent.

Results of Analyses

Earthquake Loading

The proposed platform is designed and analyzed
using three-dimensional models and analysis methods.
For comparison purposes only, typical shears and
moments related to the principal direction are
shown in Figure 8. Dominance of the earthquake
criteria over wave criteria is apparent in results
shown in Figure 8. The earthquake criteria are
even more dominant when the three-dimensional
loading is considered.

Quasi-static loading patterns consistent with
the results of the dynamic response analyses are
imposed on the three-dimensional space frame struc-
tural model, along with gravity loads, and a struc-
tural analysis is performed. The axial and bending
stresses are calculated for each member, and these
are compared to the allowable stresses calculated

in accordance with AISC Specifications for the

Design, Fabrication, and Erection of Structural

Steel for Buildings, Seventh Edition, 1970, with

a factor of safety of 1.0.
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The results of the analysis are shown in Figure 9,
The combined stress proportionality factors range
from a value of 0.05 to 0.70 which indicates the ac-
tual stress is well within the allowable stress.

Maximum deflections calculated for ground shak-
ing appropriate for criteria 1 and 2 (cf. 1.1.2) occur
parallel to the short platform dimension and are shown
in Figure 10. For deflections shown, the structure
remains elastic for criterion 1 and elastopTastic for
criterion 2, thus fulfilling each.

The results of piecewise linear analyses, plotted
in Figure 11, show that the elastoplastic behavior of
the structure fulfills criterion 3. Deformations
plotted are differential deflections between deck and
base of the platform in the long platform dimension;
this is the most severe loading direction for criter-
ion 3. In fact, the structure remains ductile sub-
stantially beyond the minimum requirements of criteria
S

A transient analysis was made for the ground
shaking measured at Pacojmgrpgm during the February 9,
1971 earthquake in the San Fernando Valley. This
record was selected, not because it is representative
of a design condition, but because it contains the

largest measured earthquake induced ground accelerations.

In this analysis the structure remains ductile and thus

would not collapse under this severe condition.
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2.8,2 Wave Loading

Stress in the most highly stressed mem-
ber under the loads from the severe design
is within AISC allowable. For repetitive load-
ing from frequent storms, maximum stress for
over one million cycles was less than 2 ksi.
These stresses are well below allowable

lTevels.

PILING DESIGN AND SOIL CONDITIONS

Foundation borings and detailed geological-geophysical
studies were made (1) to assure choice of a location where
sediments in which the piling is founded will be stable
under the largest earthquake ground shaking expected in
the Santa Barbara Channel during the lTifetime of the
structure and (2) to provide data for design of adequate
piling for the platform. A description of soil condi-
tions shown by the geological-geophysical studies, and
of piling design, follows in Sections 3.1 and 3.2,

respectively.

3:1 Soil Conditions from Geological-Geophysical Study

The Santa Ynez Unit has been surveyed in
detail using modern continuous seismic profiling
(3000 joule arcer), high-frequency echosounding
(3.5kHz sub-bottom profiler), and side scan sonar

techniques (Appendix 1.2). The survey included
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1590 1ine miles of arcer and echosounder data

and 577 line miles of side scan sonar data. In
addition to core holes drilled for soil engineer-
ing tests, 19 core holes were drilled for supple-
mentary lithologic and paleontologic control.
Spacing of north-south profiles in the proposed
platform site area is 500 feet, with 2000-feet
spacing of east-west tie lines. Positioning of
profiles was performed with a precision, high-
frequency radio-positioning system.

A detailed description of the near-surface
geology of the Santa Ynez Unit is contained in
Appendix 1.3, along with maps showing profile
locations, bathymetry, percent slope, structural
geology, and thicknesses of major stratigraphic
units. Methods of interpretation are also sum-
marized.

The proposed platform site area in Federa

Lease Tract 0CS P-0188, at a nominal water depth

of 850 fget, is situated approximately halfway
dowﬁ_éhe smooth basin slope from the edge of the
mainland shelf. It Ties on a gently sloping
(approximately 7% slope or 4°) portion of the
sea floor where there are no small-scale topo-
graphic irregularities or channels. In the un-

consolidated surface sediment, there is no
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evidence of surface faulting, fracturing or
failure.

Predominantly fine-grained sediments (silty
clay and clayey silt) have been accumulating at
this locality with 1ittle or no interruption in
deposition for at least the past 80,000 years.
Although rates of sedimentation have varied with
changes in sea level during Pleistocene periods
of high and Tow sea Tevel, there is no evidence
that sea level changes or tectonic activity have
produced conditions of submarine erosion or sub-
aerial exposure. This portion of the margin of
the Santa Barbara Basin has not experienced recent,
local tectonic uplift and has been the site of
passive accumulation of sediments during the Tate
Pleistocene, and probably since the end of the
major mid-Pleistocene orogenic activity that pro-
duced the present basin topography,

Sediments encountered in borings at or near
the platform site comprise the upper portion of a
late Pleistocene-Holocene wedge that thickens to
at least 1000 feet near the southern boundary of
Federal Lease Tract OCS P-0188 and thins to a few
feet near the outer edge of the mainland shelf.
The minimum thickness of the wedge at the pro-

posed platform site is 450 feet.
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The proposed platform site lies in an area of
uniformly southward-dipping sediments in which
dips are no greater than 6° (10.5% slope) in the
upper 1000 feet. The nearest subsurface faulting
recognized in the upper 1000 feet of sediment lies
3500 feet to the southeast of the site. This fault-
ing, near the base of the basin slope, is part of
an east-west trending zone of reverse and normal
faults with small vertical displacement of the sea
floor. On the margin of the Santa Barbara Channel
there are numerous folds and faults. None of the
problems associated with such structures are anti-
cipated in the homoclinal area of the proposed
platform site where such structures are not present.

Submarine slides involving unconsolidated sedi-
ments and rotational slumps of semi-consolidated
blocks are absent in the Santa Ynez Unit except for
a shallow submarine slide in water depths greater
than 1200 feet near the boundary between Federal
Lease Tracts OCS P-0180 and P-0188. Although a
submarine slide mass 1is present in Federal Lease
Tract 0CS P-0180 and slides and rotational slump
blocks exist to the east outside the Santa Ynez
Unit, conditions near the proposed site in 0OCS
P-0188 are not conducive to near-surface slope
failure. In contrast to those conditions in 0CS

P-0188, the submarine slide in 0CS P-0180 o