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SECTION 1 

EXECUTIVE SUMMARY 

1.1 Developrnent and Production Clverview 

This Development and Production Plan for Pla t forv  Gail, on OCS Leasc- 

P 0 2 0 5 ,  is accompanied by an Environmental Report and has been prepared to 

comply with  30 C F R  Section 2 5 0 . 3 4 - 2 .  It is a supplement to the Santa Clara 

Unit Development and Production Plan, (Chevron IJ.S.,\. Inc., 1979). 

Chevron U . S A  Inc. (hereinafter called chevron) is to be the operator for 
de.rcloprnent of the Santa Clara U n i t  c r u d e  oil rc:scr.tes located in  OCS Lesse- 

P OZC15 Lease. Exxon has a 59% interest only in the south half of the south 

half of the lease and and has no ownership interest in Platfor-n Gail. 

The Santa Clara Unit Plan of Development calls for thc installation of threc 

production platforms. Two of these, Che.~ron's Platiorrn "Grace" on OCS 

Lease-P 0217 and Union's Platform "Gilda" OCS Lease-P 11216 have already 

been installed. The third platform, Chevron's proposed platform "Gail," is the 

suSject of this Devclo?rnent and Production Plan. It is expected that Platforrn 
Ga i l  will bc installed in 1936. OCS Leascs-P 9216, P 0217 and P 0 2 Q 5  are 

depicted i n  Figure 1.1. 

,4 cornplcte schedule for the installstion of PlatIorrn Gail is shown in Figure 

1.2. It is expected that the first oil will be produced in the second quarter of 

1957. Production from the platform is expected to peak in 1999 a t  13,390 

barrels per day (BOPD). Gas production is projected to peak in 1998 a t  2 0 . 2  

million standard cubic feet per day (VMSCFD). The project is briefly 

summarized below. 

l . I .L  Platforrn Gail 

Platforrn Gail will be a three deck, eight leg drilling/production 

facility installed by conventional methods in 739' ( 2 2 5  m) of water. 

Thc platform will contain 36 well slots; 25 of these slots will be used 

for production wells during the f i r s t  development phase. During the 

sccond development phase an additional nine wells m a y  be dri l led.  



Thc drilling schtdu1c for thc f i r s t  developornent phase calls for  16 

Sespellower Topanga wells to be follawed by 9 XlontercyfUpper 

Topanga wells. Developmental drilling (50th phases) wil l  be handled by 

a single electric rig over an six year period. hiti31 SespelLower 

Topanga production is scheduled for 1937, wit!\ a planned peak oil 

proddction 13,390 BOPD i n  1999 and peak gas production of 20.2 

M MSCFjday in 1997 and 1993. 

During production, water wil l  . be  separated frorn thc oil on the  

platform. Oil with less than 1 %  wa t e r  content will be delivered to the 

oil pipeline after metering. Water wil l  also be removed from the gas 

before delivery to the pipeline to minimize pipeline deterioration or 

corrosion and other operational problcrns. Hydrocarbon condensate 

separated on the pliitform will be commingled with the oil and sent to 

shore. 

A circulating heating medium systein wil l  be usttd to provide heat for 

production processes. Cogeneration will be used on the platform. Thc 

heat source for the heating medium will be the exhaust gases from the 

gas turbine driven electric generators. The gas turbines wi l l  be 

equipped with water injection to reduce YOx ernissions. To further 

reduce ernissions, a fugitive emission inspection and maintenance 

program will  be instiwted. 

Platform Gai l  has incorporated design features to !nini:nize flaring and 

venting of gas. Two major sp te lns  to accomplish this are as follows: 

a) Vapor Recovery Systern 

This system recovers several sources of fuel and off gas (which 

would normally be released to the atmosphere) and compresses 

them into the first stage suction scrubbers of the main gas 



compressors. Typical recovered gas would be hydrocarbon 

blanket vapors frorn tanks or off gas from the glycol 

regenerator. The recovered gas is cornpressed and sent with the 

main produced gas strearn for processing on Platform Grace. 

b) hcid G a s  Cornprcssion Facilities 

Fuel gas for the platform operations wil l  be processed to remove 

Hydrogen Sulfide (H2S) and Carbon Dioxide (C02). The 1425 and 

CO2 off gas vapors w i l l  be shipped with the main production gas 

for processing on Platform Grace. 

Drily sweet file1 gas, leading to the flare pilot and header purge, 

will be burned on a continual basis. This sweet gas burns with 

very low emissions and is required for safety considerations. 

The production gas will be routed to the flare only in  the event 

of a platform upset or an emergency. 

To mini~nize diswrbance to the marine environ*nent, any drilling mud 

or cuttings that have become contaminated with oil f r a n  a subsurface 

formation wi l l  bc transported ashore arid disposed of i n  a governrrlent 

approved disposal site. Yon-oily cuttings will  be disposed of a t  the 

drill site. A l l  discharges will be in  strict co~npliance with the Yational 

Pollution Discharge Elimination Systein ((NPDES) Perrnit issued by the 

EP.9. 

Extensive geophysical, biological, and archaeological surveys have 

been carried out to assure that the platform and pipelines (discussed 

below) will result in a rninirnurn impact to the environment. Results of 

t h e  surveys shoiv that all significant occan fcaturcs wil l  be avoided, 

including rocky outcrops and cultural resources. 



1.1.2 Pipelines 

Three submarine pipelines each nominally 3.6 inches (22 ern) in 

diarneter will be installed between Platforms Gail and Grace. One will 

take oil to Platform Grace, one wil l  transport gas to or from Grace 

and one will  be a spare designed to transport oil or gas. The length 

of each of these lines from Platforrn Gail to Platform Grace is 

approxirnately s ix  miles. At Grace the oil and gas will enter the 

pipelines that currently transport the Grace production via Platform 

Hope to onshore facilities a t  Carpinteria. The pipeline route frorn 

Gail to Grace has been chosen to avoid sub-surface features that 

rnight impact the line. It is shown i n  Figure 1.1. 

The pipelines will be designed to  ensure that they can be safely 
installed and operated in an environmentally acceptable manner and  i n  

compliance w i t h  ?hlS OCS Order No. 9. The lines wil l  also be 

protected frorn corrosion and will be equipped with high and low 

pressure shutdowns to prevent any leakage in the e.Jent of an 

emergency. 

Environmental and geophysical surveys were carried out in the area of 

the pipeline routes to establish that the pipelines would not impact 

sensitive biological habitats or significant cultirral resources and would 

not bc affrcted by any geological hazards or fault zones. 

l .Z Oil and Gas Processing 

1.2.1 Project Description 

Dehydrated oil and naturaI gas produced a t  Platform Gail will be 

transported to Platform Grace. Any ii2S in  the produced gas will be 

removed on Grace w i t h  the existing Stretford plant. This processed 
gas wil l  thcn be comingled w i t h  Grace's prodl~ction and transported to  

shore via Platforln Hopc. 



The crude oil wil l  not require any additional processing a t  Carpinteria. 
The existing facilities a t  Carpinteria wil l  bc used for the final 

processing of the produced gas. 

The Carpinteria plant site encompasses approximately 26 acres and 

contains facilities for oil and gas processing and distribution. The 

existing plant has processed gas from several fields in the area. 

The Summerland field was the f i rs t  to  be developed and was located 

within state waters. This is a Chevron joint  venture, called Standard- 

l iumble -Summer land-S ta te  or SHSS which began development circa 

1959. Wet gas and oi! are separated offshore and shi?ped separately to 

Carpinteria where liquids are extracted from the gas and the oil 

dehydrated. 

The Carpinteria field was the second to be developed and was also on a 

state lease. This was the second Chevron joint venture, known as 

Standard-,4RCO-Carpinteria-State or SACS and was started circa 

1966. Wet gas and oil production follows the same process steps ss 

4:-IS5 gas and oil. 

The most recent oil and gas to be handled in the plant is from the 

Sann Clara unit, located in Federal waters. The producing platform, 

Platform Grace, (installed in 1979) sends dehydrated oil and wet gas 

ashore via separate pipelines. The wet gas is commingled with SACS 

gas production a t  Platforn Hope before going ashore. Platform Grace 

oil flows to Platform Hope where it goes ashore via a converted gas 
l i f t  pipeline. 

Gas production from both state leases is sweet and Platform Grace 

currently removes 1325 prior tcl shipping its gas ashore. At the gas 



plant, wet gas is compressed, cornrningled, dehydrated and cooled to 

remove hydrocarbon liquids in a low temperature separator (LTS) 

plant. The dry gas leaving the LTS plant is ilsed for plant fuel or sold 

to Southern California Gas (SCG). The gas sales meter is located in 

the northeast corner of the Carpinteria Plant. Recovered liquids are 

fractionated into propane, mixed butanes, and natural gasoline. The 

natural gasoline is blended and sold with the crude. Propane is sold to 

Van Gas Distributors and butane to Chevron Liquids and  G a s  group for 

distribution. 

In order to develop the Sockeye field, Chevron plans to install 

Platform Gail during 1956. Produced crude wi l l  be degassed and 

dehydrated on the platform before shipment to shore via a new 

pi?elinc to Platform Grace. Platform Gail's crude wi l l  be comingled 

with crude f ran  Platforrn Grace. 

Platforrn Gail's production forecasts and econo!nics are based on 

developing the reserve with sweet gas first. A moderate amount of 

sour gas reserves can be p rod i~ed  on Platforrn Gail and  swectcned on 

Platform Grace with thc Stretford process. The unit is designed to 

prodclce up to 3.2 tons of sulfur per day by rernovin6 112s fro~n the 

produced gas. 

1.3 Crude Oi l  Transportation 

Chevron intends to transport Platforrn Gail's crude oil production from the 

Carpinteria processing facility to Chevron's El Segundo Refinery by means of 

the existing pipeline from Santa Barbara County to the Los Rngeles Basin. 
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SECTION 2 

GEOLOGY 

The area planned for development from Platforrn Gail is called the Sockeye 

Field. This oil and gas field is located in the eastern Santa Barbara Channel on 

the southern portion of the Santa Clara Unit. The field covers portions of 

leases OCS P 0204, P 0235, P 0203, and P 0209; Platform Gail's location is in 

the northeast portion of lease OCS P 9205 (Figure 2.1). Port ijueneine is 
located approxirnately I I statute miles (18 krn) east of thc proposed platform. 

Geologic discussions for this project have been subdivided into three major 

categories: Regional Geology, Near-siir face 2eo tog y,  and Subsurface Geology. 

References a r t  listed in Section 2.5. Geological information presented in this 

report is based on pilhlicly available scientific and technical reports, 

information and data supplied by Chevron, and special studies performed by 

retained consi~lting firms. These latter reports are referenced and referred to  

t!\roughoilt the body of  this report. 

2.2 Regional Geologv 

2.2.1 Phy sio~rap5y 

The Santa Barbara Channel is a submerged, east-west trending, 

topographic and structural depression in the westernrnost part of the 

Trdnsverse Range Province (Figure 2.2). It is considered to be an 

extension of the onshore Ventura Basin, which lies to the east. The 
Transverse Range is characterized by dominant east-west trending 

physiographic an3 structural features. The Channel is bounded on t h e  

north by the east-west-trending Santa Ynez Range and on the south by 

the east-west-trending Channel Islands. Maximum water depths within 

this basin are about 2050'. 

The Sockeye area physiographically consists of the continental 

axnard-Santa Barbara shelf dipping ge:~tly to  the southwest, a steep 



slai)t i ~ l 5 . r  .dipping to the southwest, and the prcsent sedimentary basin. 

The shelf break locally occurs a t  water depths of 34.3' to 44C)' (!OOrn to 

133m), and  the basin edge occurs a t  water depths of 700' to 770' (2ll)rn 

to  233mj  (Figure 2.1 ). 

2.2.2 Structure 

The regional geology of the  Santa B a r h r a  Channcl has been described 

in considerable detail by Vedder and others (1969) and the U.S. 

Geological Survey (1 976) (References 2.5.1 and 2.5.2) .  These reports 

provide a comprehensive geologic summary of the stratigraphy and 

structgre in  t h e  channel. On Figure 2.3, the relationship of the Sockeye 

Fielrl to thc  sign~ficant srructural features within the k n t a  Barbara 

,Channel has been shown. The dominant structural features generally 

trend nearly east-west, as does the channcl area.  Thc Sants Clara Unit 

lies over two of thew features, the Iiontalro or I ? - " - ' -  trend (on the 

north, crossing leases OCS P 921 5, P 0216, and P 0217) and the 

Hucncme trcnd to the south (prirnarily in leases OCS P 0204 and 

P 0295). 

'Thc riorthcrly strclc~ursl f e 3 t u r c  is part o f  an  ~ n t i l : l i n a l  trend t h a t  

?.utends westward frarri the offshore part of t h e  West .\lontalvo oil field 

fi)r 350ilt 22 milts. Offshore, this broad antislinal trend is bounded a t  

depth on the north by a reverse f a ~ l t  that is referred to in numerous 

reports a s  the 3ak Ridge fault. On thc south, this trend is bounded a t  

depth 5y  the Mid-Channel fault, whic!~ is not considered active. While 

both of thew faults are  probably associated with the sarne basement 

break, only t h e  Oak Ridge fault  breaks through locally to the ocean 

Iluor a n d  t h u s  js considered active. The  his tory  of tectonic activity 

along this trend a s  well as within the Santa Barbara Channel has been 

discussed in reports by Greene (1976j, Vedder and others (1969), and 

three repsrts by Dames and Moore (References 2.5.3, 2.5.1, and 2.5.4 - 
2.5.6). 



The southerly trend, called Hueneme in this report, lies just south of n 

structurally low area which separates the two trends by approximately 

3 miles. The anticlines which have been identified along the Hucnerne 

trend f o r m  the closurc for the Huenc:nc Field . T h e  Sockeye Field is 

associated with the Hueneme trend, but lies 2 miles (3 kin) north of it. 

Further discussion of the Sockeye Field follows in Section 2.4. 

2.2.3 Stratigraphy and Hydrocarbon Potential 

Sedimentary strata in the Sockeye area range in age frov Cretaceous 

(65-!35 million years old) to Holocene (younger than about 11,000 

Drilling of d e e p  exploratory w e l l s  in  this offshore area indicates 
tfmt the sedimentary section is over 12,000' thick. A stratigraphic 

column of the rocks present at  Sockeye is shown in  Figure 2.4. 

Regional onshore geology is shown in Figure 2.3. Thicknesses of some 

of these forrnations have considerable variation across the area because 

of depositional patterns or unconformities. There are four major 

unconforrnities in the area: at thc base of the Paleocene, a t  the base of 

the Miocene (the ''Sespe unconforrnity"), a t  the base of the Pliocene, 

and 3 t  the base of the Holocene. 

2.2.3.1 Precretaceous Sasernent Rocks 

Two distinct Sasernent assemblages occur in the Santa BarSara 

Channel region: J. Franciscan assemblage that underlies the 

Santa Ynez Range, and a crystalline basement complex that 

underlies the Channel lslands (Reference 2.5.1). None of the 

nearby wel l s  have penetrated the basement complex, therefore 
i t  is uncertain which basernent cocnplex type under l i e s  the 

Sockeyc Field.  

2.2.3.2 Cretaceous Strata 

The deepest stratigraphic penetration on the Santa Clara Unit 

is in the E x w n  well OCS P 9205 111, which bottorned in Uppe: 



Cretaceous-age interbeddcd marine sandstones, siltstones, and 

shales. Similar Crctaccous sediments crop out around the 

margins of the Santa Barbara Basin. Total thickness of the 

Cretaceous strata is unknown. 

2.2.3.3 Tertiary Strata 

Paleocene rocks appear  to b e  rnissing in  the Sockeye Field; 

they have not been encountered in any of the wells drilled in 

the area. On San Miguel and Santa Cruz Islands, exposed 

Paleocene units consist of about 1633' (493:n) of interlayered 

cliiystone, sandstone, and conglomerate (Reference 2.5.1). 

Locally, Eocene rocks are rnarint. sedi~nents that crop out 

extensively in a continuous belt along the crest and southern 

flank of  the western Santa Ynez Mountains. Eocene rocks 
were penetrated a t  a d e p t h  of about 9495' (2900rn) i n  

OCS P 0205 1111, in the Sockeye field. They consisted of 

marine sands and siltstones of the Juncal Fsrrnation. 

Oligocene rocks in the Sockcyt area cmsist  of 

characteristically red and green-colored nonrnarine sands, 

shales, and cong1o;nerates of the Sespe Formation. This 

forma tion is about 431)g1 (1  200rn) thick in the Sockeye area and 

constitutes one of the rnajor reservoirs of the field. 

Above the Sespe Formation, Lower Miocene rocks are  absent. 

Overlying this "Sespe unconformity" are the Middle Viocene 
Topanga Sands and the Middlc to Upper Miocene Montercy 

Formation. These rocks constitute the other rnajor reservoirs 

in the Sockeye Field, in addition to the Sespe Formation. In 

the Oxnard area the Middle Miocene Conejo volcariics crop out 

and interfinger with the Topanga sands, but they have not yet 

been found in wells in thc Sockeye area. 



The Monterey Forrnation locally consists of siliceous shales 

with considerable amounts of dolomite. It also contains lesser 

m o u n t s  of sandstone and streaks of limestone and chert. The 

!Aonterey crops out nearby on Santa Cruz and Santa Rosa 
Islands, as well as onshore along the northern Santa Barbara 

Channel coastline. 

The Upper Miocene Santa Margarita Forrnation is exposed 

along the Santa Barbara County coastline and in the Channel 

Islands. .4long the coast as well as in the Sockeye area, this 

formation consists of siltstones and diatomaceous shales. 

However, the Santa Margarita is volcanoclastic in the Channel 

Islands (Reference 2.5.1 ). 

Pliocene rocks in the Santa Barbara Channel unconformably 

overlie the .Miocene rocks. T h e y  consist of two lithologically 

si~nilar units. The lower unit is informally named the 

"Repetto" and the upper unit is the "Pico". 80th units consist 

of intcrbedded sandstone, siltstone, and rnudstone (Reference 

2.5.1). Together they are usuiilly referred to as the Pico 

Forrnation. Pliocene rocks are exposed on the outer 

continental shelf from Carpinteria north to Point Arguello. 

Onshore exposures of these forrnstions are thickest i n  the 

Ventura Basin. 

2.2.3.4 Quaternary Strata 

Sediments of Pleistocene age extend throughout the Santa 

Barbara Channel region. These strata are generally separated 

into several units as follows (from oldest to  youngest): Santa 

Barbara Formation (late Pliocene and early Pleistocene), 5an 

Pedro Formation (early Pleistocene), and an unnamed 

formation of late Pleistocene age. The Santa Barbara and San 

Pedro formations consist of mudstones, siltstones, and 

congloinerates, Near Santa Barbara, these formations crop 



out only offshore along the outer edge of the mainland shelf. 
Dnshorc, they are either co..rered 5 y  younger strata or have 

been rcinoved by erosion. Thc unnamed Uppcr Pleistocene 

depasits are widespread, generally discontinuous, and occur in 

varying thicknesses throughout the Channel region. Over most 

of the region, they a r e  absent or only appear as a thin mantle 

n elevated marine terraces and on the sea floor. These Upper 

Pleistocene sediments consist of clays and silts which blanket 

the north Channel slope, They range in thickness from about 

103 feet (31) in) at  the top of the slope to about 1100 feet (303 

rn) at  the base of the slope (Reiercnce 2.5.1). 

ilolocenc sedi~nents cover the sea floor through~ut much of 

the Santa Barbara Basin. However, they are absent or very 

thin on large psrts of the mainland shell. West of Ventura in 

the Santa Barbara Channel, the Holocenc shelf deposits are 

locally as much as 153' (45 m) thick (Reference 2.5.7) and vary 

in grain size from fine sands to silt to clay silts and clays. 

2.3.3.5 Hydrocarbon - Bearing Strata 

A l l  of the sedimentary scction betwecri the top of the Pico 

forrnstion and the basement complex is c~nsidered to b c  

potentially hydrocarbon-Searing. To date, productive 

hydrocarbon reservoirs in the Sockeye Field have been found 

within the Oligocene Sespe Formation, the Lower Miocene 

Topanga Sands, and the Viocene Monterep Formation. These 

formations where productive are  encounte'red a t  subsea depths 

from 5453' to 5803' (1600 to 1800m) (Sespe and Lower Topanga 
Sands) and  4430 '  to 4530' (1 309 to 1500rn) (Upper  Topanga 

Sands and Vonterey Forrnationl. 

Only minor hydrocarbon shows have Seen encountered in the 

Upper Manterey Formation and the overlying Santa Margarita 

Formation. Additional testing will be required to determine 



whether or not productive hydrocarbons exist within these 

formations. 

2.3 Year Surface Geology 

Local and site-specific geological and geophysical surveys were 

conducted over and in the vicinity of OCS Leases P 9205 and P 0209 to 

assess gc?ological conditions for the constrlrction of Platform Ga i l  and a 

pipeline to Platform Grace. They consisted of two geophysical surveys, 

a soil sampling cruise, and a soil boring cruise. 

In 1974. hquatronics, Inc. (Reference 3.5.3) performed a high resolution 

gelsphysical survey over the eastern Santa Barbara Channel for the 

Standard Oil Co. of California (Chevron). High resolution seismic data 

were gathered. 

Gencral Oceanographics, Inc. (Reference 2.5.9)  ran a soil sampling 

cruise over por;ions of OCS Leases P 9234, P 0295, P 9203, and P 0299 

in 1973 for Chevron. 

Between January 7 and January 19, 195 1 ,  Woodward-Clyde Consultants 

(Reference 2.5.19) ran 221 nautical miles of high resolution geophysical 

surieys over the platform site snd along t h e  proposed pipeline route to 

Platform Grace. Also included in this survey were thirty core sarnples 

which recovered ocen floor sediments for  analysis. 

In a concurrent investigation in 198 1, Woodward-Clyde Consultants 
drilled eight soil borings to depths of up to 506' (1.54177) below the sea 

floor (Reference '2.5.1 1). Three borings w e r e  drilled to evaluate soil 

conditions a t  the two potential p la t forq  si tes (including the final site) 

then under consideration by Chevron for Platform Gail. Five additional 

soil horings were drilled upslope of the proposed platform si tes in the 



possible siide area. Sa:nplcs from these borings were used to analyze 

the slope stability af the area.  

Data collc~ctecl since 1979 to evaluate the shallow geology and soil 

conditions were gathered in  accordance with guidelines published by the 

U.S. Ccological Survey i n  UTL. (Notice to Leascc) 31-2, 32-2 and OCS 

Order 88. 

2.3.2 Geornorphology 

The Sockeye field area consists of three distinct morphologic provinces: 

1) the seaward port ion of the continental shelf (i,e,, Oxnard-Sanla 

Barbara shelf) dipping gently to the sauthwest; 2) a steep slope also 

dipping to the southwest, and 3) t h e  Santa Barbara Channel sedimentary 

basin. 

The Oxnard-Santa Barbara shelf province is part of the mainland shelf 

which extends along the California coastline. It is predorninently 

featureless, slopes southwesterly a t  from less than 1 %  (0.6O) to 1.4% 

(I).So) to a water dep:h of about 393' to 443'  (100 m to 139 m) and varies 

in width  from 3 miles ( 5  km) at Point Conception to  12 miles (19 krn) 
off Rincon aeach. The shelf is abou t  7.5 miles (12 km) wide in  t h e  

Sockeyc area. 

T h e  slope pro.lince slopes to the southwest a t  an average of 5 %  (1:20 or 

3O) to a water depth of 733' to 770' (210 m to 230 m). This slope 

continues southwesterly from about 7.5 miles ( 12  km) to 10.5 miles (17 

k m )  off ;lollywood Beach north of Port Hueneme. 

3 n  the slope province in the Sockeye area,  t h e  shallow sediments have 

been disrupted by sliding activity of Quaternary to possibly Recent age. 

The ocean floor in this disturbed area is hummocky, wi th  side slopes up 

to  1 4 %  (1:7 or S3). Individual hummocks range in height up to 55' (17 

rn), in width froin 103' to 700' (30 m to 210 :n), and in length up to 3009' 

(249C) rn) (Figure 2.3 of Reference 2.5.10). 



Immediately above this possible slide area, in water  depths of 419' to 

52:)' (125 :n to 160 m), headwall scarps appear. ilere, u p  to 90' (27  rn) of 

Quaternary to Recent sediments 3re perched a b o v e  the scarps. The 

slide terrain has numerous large hurnrnocky features interpreted as  

pullapart blocks that have moved slightly down the slope. This 

interpretation is based on the fact  that these features exhibit little 

internal deformation both in seismic profiles and i n  X-rays of cores 

taken in the slide area. 

In the project area, the present Santa Barbara Channel sedimentary 

basin begins a t  water depths of about 799' to 770' (213 m to 230 m). 
The proposed platform is close to the basin edge near the easternmost 

closure of the basin. The basin is on the order of 4 rniles (6 k:n) wide 

near the area of Chevron's planned development. The basin slopes very 

gently to the  southwest a t  0.5% (1:200 or 1).3O) in the Sockeye area. 

The near-surface geology in the offshore Venturn area has been 

investigated by Greene, Wolf, a n d  Blurn (Rcfcrcnce 2.5.7). T h c y  found 

that Holocene-age sediments blanket the shelf and overlie an angular 

i~ncoriformity of probable late Pleistocene age. The Holocene thickens 

to a maxirnurn of ahout 151)' (45 rn) on the Ventura Shelf, about halfway 

between the project area and the shoreline a t  Oxnard, about 10 rniles 

(16   TI TI) to the east-northeast. In  the Santa Barbara Basin, about 4 

miles (6  k:n) west-southwest of the project area, there is a marine 

terrace about 330' (91) in) thick, of probable Holocene age. 

Between thcsc two areas of thick Holocene section l i e s  the project 

area, where high-resolution geophysical profiles of the surface 

sediments have been largely obscured by shallow gas, making geological 

interpretation difficult. U'oodward-Clyde Consultants (Reference 

2.5.191 have summarized the geology as follows: 



"The eastern portion of the survey area that larks the shallow 

gas offers the best insight into the sha;low structure of the 

sur.Jey area. A t  the shelf edge and slopc, seismic profiles 

display a steeply dipping sequence of foresct shelf sediments 

overlying unconformably an erosional surface of unknown age. 

This erosional surface extends ou t  from under t h e  she l f  i n t o  

the basin. .. The basinward migration of these dip-slope, 

foreset shelf sedirnents has resulted in a continual increase in 

slope of the younger sediments. Basin sediments have 

successively lapped onto the base of the prograded foreset 

beds. 

On several of the survey lines in the eastern area, an ancient 
Suricd sIidc can be mapped ... The buried ancient slide mass 

has a general lens-shaped appearance, marked by chaotic 

in~ernal reflectors and a rubble-like area a t  the toe of the 

slide. The slide plane underlying the buried slide deposits 

appears to bc the same slide plane which underlies the 

youthful slide terrain area ... (Yowever, the portion under the 

buried slide deposits is considered inactive and probably 

corresponds to an unconformity surface). 

The interpretation of this buried ancient slide indicates that, 

as  steepening of t h e  foresct beds occ~~r red ,  the  angle of reposc 

becarne, and apparently still is, steep enough to prevent the 

kinds of sedirncnts deposited on the slope from resting 

securely on the slope area. However, the degree to which the 

gravitational component determines the failure of these 

sediments is uncertain. 

The high-resolution geophysical records were examined for 

indications of faulting, b u t  n o  at:tivcl fault traces or offsets 

were found." 



2.4 Subsurface Geology 

Sockeye Oilfield 

Location: The Sockeye Oilfield is located approximately 1 1  miles 

(15 km) west of Port Huenerne on the Federal OCS Leases P 0204, 

P 3205, P 0235, and P 0209 (Figure 2.1). Water depths over the 

platform and pipeline project area range from about 330' to 733' (99 rn 

to 240 m). 

Structure: The trapping structure consists of a dome-shaped anticline 

bounded on the northern and southwestern sides by south-dipping 

reverse faults. Gentle dips  of 30 - 150 are found on the sides of the 

dome sloping away from the crest. Based on geophysical data and well 

control, the closure extends from the Pico sands near 3003' (930rn) 

suSssa to more than S03Q1 (2003rn) subsea in thc Sespe forrnation. 

Estirnatcd limits of production are shown i n  Figure 2.5. 

Stratigrsp$),: Sediinentary strJta in t h s  arc3 31 the proposcd 

deve1op:nent range in agc from Cretaceous to liolocene. On Lease 

P 0205, this sectian is over 12,033' (3700rn) in  thickncss (Figure 2.4) .  

T h e  sedimentary section varies from interbedded turbidite sands and 

shales to a thick section of si1ir:eous shale. Sediments older than 

Pliocene in age have Seen dated by faunal methods. The shallow young 

Pleistocene and Holocene stratigraphic units are Sased on the work by  

14. C.  Greene (Reference 2.5.3). Greene has identified these units on 

the basis of unconforrnities found in the shallow, high resohtion 

geophysical profiles made by the U.S. Geological Survey. The 

shal lowest  unconformi ty  seen in the prof i les  has been uscd to define thc 

base of the Holocene sediments. The shallowest and youngest 

sediments consist of silty clays of Holocene age. The Holocene 

materials overlie marine Pleistocene and Pliocene sediments, which 

consist locally of interbedded silts, clays and sands. ,411 of these 

sediments mconformably overlie the Upper 54iocene Santa Margarits 

For~nation of shales an3 silts. The Santa Margarita in turn overlies the 



Miocene Monterey Formation of siliceous shale and the associated 

Topanga Sands. The  Topanga Sands are major reservoirs i n  the Sockeye 

field. The Lower Topanga Sands are underlain by an unconforrnity, in 

which Lower 'Miocene rocks are missing. Under this unconforrnity lies 

the 3ligocene Sespe Formation, consisting of nonmarine sands, shales, 

and conglomerates. These Sespe rocks constitute the  other major 

reservoir of the Sockeye field in addition to the Topanga Sands and the 

Monterey Shale. The Sespe overlies the Eocene Juncal Formation of 

marine sands and siltstones. The Juncal unconformably overlies the 

Upper Cretaceous lalama For~nat ion ,  consisting of marine sands and 

shales. 

2.4.2 Pipeline Routes 

Discussions covering the geologic and geotechnical conditions along the 

proposed pipeline route between Platform Gail and Platform Grace are  

covered in Section 7.3. 
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SECTION 4 

PLATFORM SITE AND CONSTRUCTION 

4.1 Introduct ion 

P la t fo rm Cai l  will b e  designed t o  withstand s i te-specif ic  environmental ,  

ins ta l la t ion and operat ional  loads. The w a t e r  d e p t h  a n d  geology of the  a r e a  

have been eva lua ted  extensively and will no t  p resen t  problems f o r  set t ing,  

design o r  installation. This sect ion descr ibes  t h e  methodology t h a t  was used t o  

develop t h e  geological,  geotechnical ,  oceanographic, and seismic design 

c r i t e r i a .  A descr ipt ion of t h e  pla t form design and  insta l la t ion is also included. 

Detai led design d a t a  will be reviewed under  t h e  p la t fo rm ver i f icat ion program 

in a c c o r d a n c e  with OCS Order  9. Design work is  being performed by Brown 

and  R-ot,  Inc. 

4.2 Onsi tc  Geology 

T h e  decision t o  c o n s t r u c t  and  insta l l  P l a t f o r m  Gai l  w a s  m a d e  on t h e  basis o f  

geologic data obtained f rom geophysical records  a n d  the dri l l ing  of five 

exploratory wells. This in format ion  def ined a commercial hydrocarbon 

accurnulat ion which t rends  wester ly  a c r o s s  portions of OCS Leases  P 0204, 

P 0205, P 0203, and P 0299 (Figure 2.6). In o r d e r  t o  develop th i s  accurnulat ion 

adequa te ly ,  by direct ional  drilling from the shallowest possible w a t e r  dep th  

having good foundation conditions,  f ive  s i t e s  w e r e  initially considered for  

loca t ing  Plat form Cail .  From these  five s i t es ,  t h e  t w o  m o s t  advan tageous  

were selected: -ne in the northeastern corner of OCS Lease P 0205, and one 
in t h e  sou theas te rn  c o m e r  -' OCS Lease  P 0209. The P 0205 s i t e  is t h e  f inal  

s i t e  and is t h e  sub jec t  of th is  d o c u m e n t  (see Figure  2.6). The  P 0209 s i t e  w a s  

a n  a l t e rna t ive ,  to b e  used in t h e  e v e n t  t h a t  t h e  northbound San ta  Barbara  

Channe l  shipping lane  could n o t  b e  moved. T h e  Internat ional  Mari t ime 

Organizat ion (1M0) approved t h e  lane modif icat ion a t  the .  23th session of IMO 

in London, England in Ocotber  1983. Also during 1983, a l l  concerned  

regulatory agenc ies ,  including t h e  U.S. D e p a r t m e n t  of Transporta t ion and t h e  

California Coastal Commission, were provided the opportuni ty  t o  review and 

c o m m e n t  o n  t h e  lane change  recommendat ion.  



The  lane modifiratio~i, published in the Local Notice to Mariners on Ju ly  11, 

1984, was subsequently published by related agencies, suc? a s  the National 

Oceanic and Atmospheric .Administration (NOAA). The modification went into 

e f f e c t  on February 1, 1985. 

During this platform site selection process, site-specific and regional geologic 

studies were conducted by Woodward-Clyde Consultants (References 2.5.10 
and 2.5.1 1 )  and Dames and Moore (Reference 2.5.12) a t  the proposed platform 

si te and along the proposed pipeline route ("igure 1.2). These studies were 

conducted to assess geologic conditions and to develop geologic and 

geotechnical design criteria for the platform and pipeline. The conclusion of 

these studies is that  no geologic problems a r e  posed by the chosen platform 

location and pi?eline route. Site-specific findings by the consulting firms for 

the platforrn a re  summarized in the following paragraphs. T'-e pipeline 

site-specific f inds  a r e  covered in Section 7.3.  

4.2.1 B a t h y  m e t r y  

Ocean floor water depths and sea floor topography a t  the proposed 

platforrn site are  shown on Figure 4.1 of this report and Figures 2.1 and 

2.2 of Woodward-Clyde Consultants Rnport (Reference 2.5.10). Water 

depths within the survey area ranged from 331)' (93 m) to 780' (236 m). 

At the proposed platform site, the water depth is 739' (225 rn), as 

determined during a detailed bathyrnetric survey by John E. Chance and 

Associates (Reference 2.3.14). 

A t  the platforrn site, the ocean floor is generally smooth and slopes 

southwesterly a t  a grade of 1.7% (gradient of 1:60, dip of lo). About 

one mile to  the southwest of the platform site is the Santa Barbara 

Channel sedimentary basin axis, a t  a depth of about 750' (240 m). The 

sedimentary basin edge occurs about 1000' (300 m) southwest of the 

platform site, where the  ocean floor changes to a slope of  about 0.5% 

(1:200 or 0.3O). 



To the northeast of the platform site is an area of irregular bathyinetry 

(see northeast corner of Figure 4.1). This disturbed zone was the 

subject of a detailed geophysical sgrvey by Woodward-Clyde Con- 

sultants (Reference 2.5.13). They prepared an isopach map of the 

disturbed zone (Figure 2.5 of Reference 2.5.10). Slopes range up to 14% 

(1:7 or SO)  in this hummocky terrain. This area was discussed in more 

detail in Section 2.3.2. 

4.2.2 Ocean Bottom Conditions 

The Woodward-Clyde Consultants report (Reference 2.5.10) identifies 

various sea floor features in the survey area, including a slide terrain 

area, which forms an irregular bottom topography: areas of dispersed 

shallow gas; anchor scars; and several sonar targets identified as 
discardcd cables. The area sclectcd for thc platform site is generally 

srnooth and mdisturbed by any of the above-:nentioned features, except 

dis~ersed shallow gas, as discussrd below in Section 4.2.3. 

There wss no evidence in either the soil samples or the high-resolution 

geophysical records of turbidity current activity in the project area. X- 

rays of cores taken during soil borings showed regular cyclic bedding 

and did not show the chaotic bedding that  would be expected in 

turbidity carrent deposits. The geophysical records also did not show 

chaotic bedding, but did show that locally sediments h a v e  tended to  

Inode translationai'y as intact slump blocks, rather than as fluid 

slurries. Also, turbidity currents are ust~slly associated with submarine 

canyons and fans, neither of which is prcsent locally. Therefore, 

turbidity currents do not constitute a hazard or threat to the proposcd 

project. 

4.2.3 'Shallow Gas and llydrocarbon Seeps 

Dispersed shallow gas occurs over rnore than two thirds of the survey 

area, a t  depths of 23' to 60' (8.5 to I3  m). i-lowever, the  eastern 

boundary of the shallow gas zone occurs about 5000 it. (1.500 rn) wesr of 



the proposed location of Platform Gail (Figure 4.2). Hence the 

platforrn site is free of shallow gas. Discussion of thc shallow gas zone 

can bc found in Section 7.3.1 of th i s  Developrnerlt and Production Plan 

and in the Woodward - Clyde Consultants Geophyical Report (Reference 

2.5.1 CJ). 

4.2.4 Shallow Overbur 

An analysis of the soil borings and high-resolution geophysical surveys 

a t  the platform si te indicated that  it is underlain by over 503' (150 m) 

of P'-istocene to Recent sediments. Woodward-Clyde Consultants 

identified four soil horizons (Table 4.1). Stratum I, the uppernost 

stratum, consists of silty clay (CL), about 65' (29 rn) th ick .  Stratum I1 

extends from 65' t o  419' (20 m to 125 m) and consists of interbedded 

silty and clayey sand (SM-SC), silty and sandy clay (CL), and sandy sill 

(1). Stratum 111 extends from 410' to 4 7 5 '  (125  rn to 145 rn) and 

consists of sandy clay (CL). The deepest unit, Stratum I V ,  consists of 

silty and clayey sand (514-SC) and sandy clay (CL). Its total tlickness is 
unknown, bu t  it extends past a t  least 509' (1 5 2  m). 

For the purpose of determining geotechnical characteristics, 

Woodward-Clyde Consultants (Reference 2.5.1 1 )  made extensive labor- 

atory tests  on the soil urnples recovered frorn the borings taken a t  the 

proposed platform site. This report should be referred to for 

geotechnical details and laboratory reports. 

4.2.5 Shallow Structural c;eology 

In the site-specific high-resolution geophysical surveys, penetration 

was greatly diminished by the extensive areas of shallow gas. The 

acoustic impedance contrasts a t  the interface of the gassy sediments 

and overlying sediments produces a relatively high reflection 

coefficient. The high refl-rtion coefficient manifests itself on the 

seismic reflection profiles as a bright strong reflection a t  the interface. 

Although a strong reflector is present a t  the interface, attenuation of 



the seismic: energy due to absorption in the gas horizon is severe enough 

to l imi t  penetratim of the incident seismic wave. In areas where no 

gassv sediments were detected, acoustic penetration of  the sparker and 

U N I B O O M  profiling systr:ns was up ts  eiglit tirnes greater than t h e  

penctrs tian in the gassy areas. 

Hence, the eastern portion of the survey area that lacks the shalIow gas 

(where Platform Gail  is sited) offers the best insight into the sha1Iow 

structure of the survey area. At the shelf edge and slope, seisrnic 

profiles display a steeply dipping sequence of foreset shelf sediments 

overlying unconformably an erosional surface of unknown age. This 

erosional surface extends out from under the shelf into the basin, The 

bssinward migration of these dip-slope, foreset shelf sediments has 

resulted in a continual increase in slope oi t h e  younger sedirncnts. 

Basin sediments have successively lapped onto the base of the 

prograded forcset beds. 

On several of the survey lines in the eastern area, an ancient buried 

slide can be mapped, as shown in cigure 4.2. The buried ancient slide 

mass has a general lens-shaped appearance, marked by chaotic internal 

reflectors and a rubble-like area a t  the toe of the slide. The portion of 

tllc slide plane underlying these Suricd slide deposits is inactivc and 

appsrently corresponds to an unconformity. 

Examination of t5c geophysical data indicated no apparent faulting 

shallow enough to be detected with the types of subbottom profiling 

systems used during the survey. However, the presence of shallow gas 

reduced the penetration of the subbottom profiling systems and made it 

impossible to fu l l y  assess the possibility of faulting over rnuch of the 

area. The maximurn inferred age of strata seen on the seisrnic profiles 
.is Quaternary, and it appears that, i I  there are faults in  t h e  survey 

area, they have not displaced the upper Quaternary to Recent 

sediments. 

quatronics ,  Inc., (Reference 2.5.8) interpreted two normal faults 

toward the western end of the survey area. These two faults could not 



be found on any of the seisrnic records during Woodward - Clyde 

Consultants' rnore detailed survey. The youngest faulting reported by 

Aquatronics predates the upper Pliocene. Therefore, it can be 

concluded that there is no active faulting in the project area. 

4.2.6 Dnep Drilling Hazards 

No abnormal drilling hazards are  expected during drilling of the 

proposed wells. Chevron's drilling program will contain a casing 

program that  will be in accordance with OCS Order 82 - Drilling 

Procedures. The deepest hole drilled in the area,  OCS-P 0205 # I ,  was 

safely drilled to a measured depth of 12,331' (3902 m). 

The Santa Barbara coastal area is located w i t h i n  a scislnically active 

portion of Southern California. Earthquake acti.{ity within this area 

that  rnight impact the platform was investigated by "ames & Moore 

(Reference 2.5.12). Their study included a proba5ilistic seisrnic risk 

analysis which considered a"  the potential scisrnic sources shown in 

Figure 4.3 (as welt a s  several faults which lie outside of the mapped 

area) and listed in Table 4.2. They then used an attenuation 

relationship to derive site-specific accelerations a t  the Platform Gail 

location. Using this method, Dames 5: Moorc recommended a strength 

leircl design rcsponsc s p e c t r u m  t h a t  h a s  a 0.22 g pcak tiorizontiil ground 

acceleration a t  the rnudline for a 270 year return period (probability of 

about 0.19). The corresponding peak velocity is approximately 8 in./sec. 

Similarly, a responxl spectrum for ground motions f rom "a rare, 

intense" or "extreme" event i n  rocklstiff sand was developed. Their 

analysis concluded that  the potential accelerations frorn such an event 

would be 0.55 g for the rock spectrum and 0.35 g for the mudline 

spectrum. Such an event wouId have a probablity of exceedance of only 

0.008 within t h e  39 year project life, or a return period of almast 4009 

years. 



Dames ,G h4oore used a phased interdisciplinary approac5 to determine 

thc: potential earthquake ground motion a t  the proposed platform site. 

This  procedure required 1) the deter~nination o f  geotechnical soil 

properties from site specific soil Sorin~s;  2) seisrnotectonic modeling af 

the Santa Barbara Channcl area 3) the determination of seismic risk 

and probable ground acceleration during both "extreme" and "strength" 

level seismic events; and 4) the development of both an "extreme" and 

'strength" k r e l  response spectrurn for Platform Gail. Their procedure, 

described in Dames h Moorc's report to Chevron (Reference 2.5.121, as 

follows: 

Subsurface soil characteristics were determined (Reference 

2.5.12). 

Faults believed to be active or potentially active were mapped 

using cornpiled geologic and seismic information (Figure 4.2, and 

Appendix A of Reference 2.5.12). 

A source model for the generation of significant earthquakes was 

constructed. Table 4.2 lists these faults along with their distances 

from the proposed platform site and their estimated limiting 

:naximurn earthquakes (i.e. "Extrerne event"). 

A seisrnic risk analysis was conducted by combining the source 

model with acceleration levels at the site (Plate 5, Reference 

2.5.12) and with seisrnic activity (Plate 4, Reference 2.5.12). In 

addixion, background seismicity not associated w i t h  a specific 

source was also specified. 

A 270-year mean recurrence interval was used to select a zero 

period acceleration for the design response .spectrum (Plate 7, 

Reference 2.5.12). An extreme response spectrurn (Plate 3, 

Reference 2.5.12) was constructed. On Table 4.2, the limiting 

magnitude earthquakes are also the extreine 1 r ~ e l  events. 



As part of Federa l  requ i rement  OCS Order  88 ,  Chevrsn  will d e t e r m i n e  

t h e  proposed plat form's  s t ruc tura l  response t o  ea r thquake  loads. A 

Cer t i f i ed  Verification Agent (CVA) will a l so  ver i fy  t h e  e a r t h q u a k e  

design fo r  P l a t f o r m  Gail. 

The i n t e n t  of t h e  Federa l  requ i rements  i s  t o  insure t h a t  s t r u c t u r e s  

subjected t o  e a r t h q u a k e  loading h a r e  a d e q u a t e  energy absorpt ion 

c a p a c i t y  to preven t  collapse under  a r a r e  in tense  ea r thquake .  This 

duct i l i ty  c h e c k  rnust d e m o n s t r a t e  t h a t  t h e  s t ruc ture - founda t ion  system 

is capab le  of absorbing a t  l eas t  four t i lnes  t h e  a m o u n t  of energy  

assoc ia ted  with  t h e  level  of s t r u c t u r a l  response de te rmined  in t h e  

s t reng th  analysis wi th  the s t r u c t u r e  remaining s table .  

The s tud ies  by Dames  & ntloore ( R e f e r e n c e  2.5.12), and 

Woodward-Clyde Consu l tan t s  ( R e f e r e n c e  2.5.11) conclude t h a t  the 

platforrn s i t e  will n o t  be  a f f e c t e d  by a sudden f a u l t  displaccrnents,  

ground failure,  or tsunamis.  They also present  the following conclusions 

concern ing  t h e  possible fa i lu re  modes  of t h e  near - sur face  sed iments  

frorn ea r thquake  ac t iv i ty :  

1. round 

A rev iew of t h e  published l i t e r a t u r e  and a n  analysis  of t h e  t e s t  borings 

and high resolution geophysical survey ind ica tes  t h a t  t h e r e  a r e  no 

active fau l t  t r a c e s  beneath t h c  proposed site. Therefore ,  ground 

ruptur ing frorn fauit movement  is not  an t ic ipa ted  during any  

ear thquakes.  

2. Ground Fai lure  

(a) Liquefact ion 

The subsurface soils a t  the proposed s i t e  can safely support  the  

proposed drilling and production equipment .  Studies  t o  e v a l u a t e  



soil p p e r t i e s  and liquefaction a t  the proposed site indicate tha t  
the potential for liquefaction a t  the proposed site ir extrc:nclp low 

(Kefercrlcc 2.5.10). 

(b) Site 5tability 

Woodward-Clyde Consultants (Reference 2.3.19) conducted a 

stability analysis for the Platform Gail area which included two 

types of loading: gravity loading controlled by the slope angle, and 

earthquake loading controlled by the magnitude and duration of the 

shaking a t  the site. Slopes of 1.50 (platform area), 4 0  (overall 

slope north of the platform area), and 100 (local slopes in the 

northern "disturbed area"). 

The stability analysis indicated that  perrnanent displacerntnts 

during the strength-level event would be a s  high as about I T  inches 
(35 c:n} for  rhe steep slopes in t h c  no~ thcrn  area and negligible in  

the platform area. 

Permanent displacements for the 0.35g extre-ne event however, 

ranged up to 40 inches (102 c m )  for the extreme event for the 

disturbed area. Using extremely conservative assu:nptions on the 

mode of failure, remolded strength of soils, and topography near 

the "toe" of the northern slope area, the maximum amount of slope 

displacclnent is estimated to be up to 253' (35 rn). However, since 

the proposcd platfor~n location is ovcr  2409' (700 rn) f rom t h e  "toc" 

o f  the northern slope area,  the ef fects  of soil displacenent in the 

nort!lern slope even on the order of a f e w  hundred feet on the 

response of the platform is considered to  be negligible (Reference 

2.5.1 0). 

For the platform area during the extreme event, permanent 

displacements were expected to be on the order of 0.5 inches 

( I  . 3  crn) or less. 



Bascd on published records and the location of the platform site in  

relatively open water, tsunami damage will not be a factor to be 

considered a t  the proposed platforrn location. Tsunamis or seismic 

waves are large oceanic waves that are generated by earthquakes, 

submarine volcanic eruptions or large submarine landslides. The waves 

are formed in groups having great wavelength and a long period. In 

deep water, wave heights (crest to trough) rnay be a few meters or less, 

wavelengths may be a hundred miles or more and with velocities 

greater than 499 knots (460 mph). !{owever, as a tsunami enters 

shallower waters, the wave velocity diminishes and their heights 

increasc. Waves can crest a t  heights of more t h a n  100' (30 m) and 

strike with devastating force. Tsunmbi waves do not impact vessels or 

structures in open water because of their low ampl i t~ lde  and great 
breadth. 

The largest tsunami ever reported in Califxnia followed the 1312 

earthqaake in the Santa IhrSara Channel. This wave rnay have reached 

land elevations of 53' (15 m) a t  C a v i ~ t a  and 30 35' (3-1 1 m) at Santn 

Barbara. The most recent tsunami to impact the California coast line 

occured following the 1964 Alaskan earthquake. Only minor damage 

was sustained by srnall craft  in some of the coastal harbors. 

Surface subsidence due to reservoir fluid withdrawal is not expected to 

be a problem at  the Sockeye field for the following reasons: 



1) The region has been in compression since the early Pleistocene. 

2 )  The trapping s t r u c t u r e ,  a t  thc reservoir depth, has a good arch- 

supporting strtlcture with associated thrust faulting. 

3) The depth of burial of the oil producing section is over 3500' (1 109 

m) below the ocean floor. This thick section of overburden will 

furnish additional support. 

In the Sockeye oilfieId area, the electric log record begins a t  855' (27PJ 

m) drilled depth, or 135' (41 rn) below the ocean floor. The logs indicstc 

that  there are no sands above 1160' (355 rn) drilled depth (419' or 125 rn 

below the ocean floor) in  the OCS P 0205 # 3  well. Sands below this 

depth in this well, and sands in the OCS P 0204 i/ 1 well, are es?irnated 

from log analysis to contain brackish water of approximately 4000 parts 

per rnilllon chlorides, which would not be suitable for  human 

consum?tion. 

,"rcording to a V.S. Leological Survey investigation (Reference ?.5.7), 

the Platform Gail proposed location falls close to the fresh water-salt 

water interface in  the Crimes Canyon aquifer, which  is the most 

extensive aquifer in the ares .  The aquifer rnapped by the US. 

Geological Survey may correspond to the sands observed in  wells 

OCS P 0205 # 3  and P 9204 # I .  

During the g e o t c c h n i c a l  investigations f o r  Platform Gai l ,  subs~~r fac e  

soil sampling recovered interbedded silts, clays and thin sands. Even 

though pore watcr salinities ranged from 25,900 to a s  low as  .5000 parts 

per million, the area could not be considered an inpor tant  fresh water 

source zone, dut: to t ! ~  s i l~iness  and clayiness a s  well a s  the thinness of 

the s3rld lenses. 



4.2.1 1 O t h e r  Mineral Depos i t s  

O t h e r  t h a n  hydrocarbons,  t h e r e  a r e  no o t h e r  known minera l  depos i t s  of 

e i t h e r  c o m m e r c i a l  o r  noncommerc i a l  va lue  on o r  a d j a c e n t  t o  Leases  

O C S  P 0204, P 0205, P 0208, and  P 0209. 

4.3 Cu l tu ra l  Resources  

T h e  a r e a  a round proposed P l a t fo rm Gail  and  a long  t h e  rou t e  of t h e  proposed 

pipeline f rom P la t fo rm Gail  t o  P l a t fo rm G r a c e  w a s  eva lua t ed  for  cu l tu ra l  a n d  

archaeologica l  resources.  Woodward-Clyde Consu l t an t s  (R-ference  2.5.10) 

r e t a ined  t h e  serv ices  of Dr. E. Ga ry  S t icke l  of Envi ronmenta l  Resea rch  t o  

m a k e  th is  evaluat ion.  Thei r  r epo r t  was  done  in acco rdance  wi th  !Minerals 

Management  Service's o rder  NTL 77-3 d a t e d  March 1, 1977. This o rde r  

requi res  a cu l tu ra l  survey t o  b e  m a d e  only in w a t e r s  of less  t han  394' (120 m) 

in depth .  

Dr. S t icke l  concluded f rom th i s  review t h a t  t h e r e  a r e  no ident i f iab le  

prehis tor ic  cu l tu ra l  resources  in t h e  a r e a  of t h e  proposed projects .  Side scan  

sona r  showed no  anomal i e s  t h a t  could be i n t e r p r e t e d  a s  possible shipwrecks. 

4.4 P a - t f o r m  S t r u c t u r e  

4.4.1.Geotechnical Desivn C r i t e r i a  

P l a t fo rm foundat ion  design c r i t e r i a  f o r  P l a t fo rm Gai l  will  b e  based on 

geo techn ica l  in format ion  obta ined  f rom ex tens ive  s tate-of- the-ar t  

inves t iga t ions  conduc ted  in e a r l y  1981 by Woodward - 'yde Consul tan ts  

( R e f e r e n c e  2.5.11). The  informat ion  was  obta ined  f rom pushed sample  

recovery ,  downhole c o n e  p e n e t r o m e t e r  t e s t i ng ,  in-situ r e m o t e  vane  tes t ing ,  

and  g a m m a  ray  logging in d e e p  boreholes .  Resu l t s  f rom t h e  of fshore  boring 

program ind ica t e  t h a t  soil  condi t ions  a t  t h e  p l a t fo rm s i t e  a r e  favorable  fo r  

t h e  proposed cons t ruc t ion  and  t h a t  po t en t i a l  l iquefact ion and  slumping in 

subsu r f ace  soils will n o t  b e  a hazard.  
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T h e  static and dynamic laboratory progra:n consisted of both conventional 

(classification, consolidation, perineability, miniature vane, trisxinl, direct 

shear, and static and simple shear strength) and special (cyclic triaxial, cyclic 

simple shear, and resonant column) testing. The testing and analyses defined 

soil shear strength characreristics, lateral pile responses, axial pile responses, 

potential for scour, and the potential for soil liquefaction. ,411 associated 

boring logs, laboratory test results, and engineering reports wil l  be included in 

the detai led platform design submittal to the Minerals Management Services 

(?AIMS) in accordance with the P -tform Verification Program (MA45 OCS Order 

No. 3). Platforrn foundation design criteria wi l l  be site specific for the Gail 

site and wi l l  be checked against API-RPZA guidelines for establishing 

minimum design criteria. 

4.4.2 D-sign Standards 

The  platform strcrcture wil l  be designed in cornplianccr wi th  t h c  MMS OCS 

Order NO. S, 4P1 RP2A "Recommended Practices for Planning, Designing and 

Constructing Offshore Platforms", and applicable i2:nerican Institute of Steel 

Construction (AISC) guidelines. Additionally, the plntforrn wil l  meet or 

exceed s!l the elernents o f  t ! ~ e  !dC1S's "Requirements for Verifying the 

Structural Integrity -' OCS Platforms". 

4.4.3 Env i ronmenta l  Design Criteria 

Design criteria for the plntforrn are based on a 33 - 35 year ?latforrn life. 

4.4.3.1 Earthquake Design Criteria 

The earthquake design criteria are based on a detailed evaluation 

of earthquake potential in the western portion of the Santa Sarbara 

Channel. They specifically account for the regional and local 

geologic structure, local active faulting, and local soil conditions. 
The design criteria a r e  site specific. Thc platforlri design wil l  

meet both strength and ductility requirements for earthquake 

loading (see Section 4.2.7). 



The strength requirement assures resist.xnce tu those ground 

motions :nost likely to occur during the platform's life w i t h o ~ t  the 

platfarrn sustaining any significant structural damage. The 

strength le.rel design si te rnotion is expressed in terlns of s 

smoothed response spectrum. The response spectrtn method of 

analysis is used to evaluate the pliitfor:n's dynamic elastic response 

to earthquake ground rnotion. 

T b  ductility requirement provides a platform -foundation system 

that  has sufficient energy absorption capacity such tha t  the 

platform will not collapse in the event of rare intense ground 

shaking. Carefu! joint detailing and fabrication will ensure that 

the structure performs as designed under earthquake loading. The 

scisniic environment docs n o t  present any problerns that precludc 

the safe design, installation, and operation of the offshore 

structure. 

(r.4.3.2 Oreanographic Design Criteria 

The oceanographic design criteria provide for waves, currents, 

tides, and winds which may occur dur ing  the expected life of the 
structure. .4 r e v i e w  of existing oceanographic data has Seen rnadc 

t o  develop estimates of these values. H~ndcsstini; rnodcls were 

rnade to provide required site specific information. An analysis of 

the oceanographic data and hindcast models indicate that 

oceanographic conditions offer no proSlerns for the safe design, 

installation and operation of the off shore str~icture.  

a. Waves 

A sophisticated w a v e  hindcast model .which develops the 

directional wave spectrum was used to determine design waves 

a t  the platform site during selected west coast storm events. 

The model was developed by Chevron Oilfield Research 

Company (COFRC) and verified with site speciiic 
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mcasurcments. This state-of-the-art technology was used to 

deter~nine  design wavc heights. 

b. Currents 

Extrc:ne ocean current velocities were based on an analysis by 

COFRC combining tidal wind driven and general background 

currents as a function of depth. The study was based on on- 

site measurements, historical data and theoretical 

considerations. 

c. - Wind 

COFKT: compilcd an extensive :net~arological  data set 

obtained offshore during past significant storms to  provide the 

inost accurate wind design criteria available. With this data 

Ci)FRC dc termined sustained wind velocities and gust 

velocities far which the platform will  be designed to 

withstand. 

Varine Growth 

An extensive study of ina r ine  growth on othcr Sarita Barbara 

Channel platforms will provide the basis for the marine growth 

design criteria. 

4.4.4 Platform Desig,n 

The platform structure will be designed in compliance with the MMS 

OCS Order Yo. 8, API RP 2A "Recommended Practices for Planning, 
Designing and Constructing Offshore Platforms," and applicable 

America- Institute of Steel Construction (AISC) guidelines. The 

structure will be designed for the most severe loads that  might occur 

during launch, installation and during operations, and to safely 

withstand loads causrd 5y severe storm waves or the le.~el  of  

earthquake grovndshaking appropriate for the scis:nic region. 



T'e desisn work is being performed by Brown h Root, Inc., and wil l  be 

verified by a Certified Verification Agent according to \!%IS OCS Order 

No. S.  The design will consist primarily of stress analyses using 

estaS!ished site specific design criteria to e v a l u ~ t e  structural responses 

to  ext reae oceanographic, installation, operational, fatigue, and 
earthquake loading conditions. A comprehensive detailing of design 

criteria, site conditions, design analyses, and strclctural design will be 

provided as  part of the Verification Documentation. A conceptual 

description of the proposed platform fol!ows: 

The platform will be a single piece, eight leg conventional jacket typ- 

platform installed in 739' (225 m) of w3ter. The jacket will support a 

three-le-/el deck including well condui:tors. The deck structure will 

provide space and load carrying capability for one drilling rig a n d  oil 

and gas production facilities. Layout arrangements of the drilling and 

production decks are  shown in Figures :4.4, 4.5, 4 . 6 ,  and 4.7. 

4.5 Platform Installation 

Fabrication and installation will follow conventional 2rocedures for such structures. 

Conplete details for the pliitforn will be provided as part of the V~rification 
Docurnentation pursuant to M M S  OCS Order No. 9. Instiil1ation of the platform and 

com:nissioning of t h e  facilities will require four t o  s i x  months. Mdjor marine 

equipinent required for installation of the platform will include a derrick barge or 

ship, the jacket launch barge, cargo barges, tug boats, supply boats, and crewboats. 

Generalized procedures applicable to the pJatforrn a re  a s  follows: 

4.5.1 Fabrication 

The  principal components of the platforrn; the jacket, piling, and deck modules 

will be fabricated and assembled in onshore yards. Sites for construction and 

assernSly will be determined when contracts  are awarded. 
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4.5.2 Jacket T--- -nd Launch 

Upon cornplction of fabrication, the jacket structure will be loaded onto a 

t r a n s p o r t a t i o - / l a u n c h  barge and secured for tow. The jacket wi l l  be towed 

from its fabrication site to the installation area, where it wil l  bc launched 

fro:n its transport barge and floated horizontally in the water. 

4.5.3 Jacket Upending 

Following launch, the jacket will be towed to its installation site and upended 

by the flooding of selected leg compartments. Final positioning wil l  be made 

with t h e  derrick barge and further ilooding w i l l  set the jacket on thc sca floor. 

4.5.4 Pile and Conductor IristttlIation 

The  main piles wi l l  be installed through the jacket legs in spproxirnately 103' 

(93  rn) long welded sections. The skirt piles will be installed through pile 

slccves and driven to their design penetrcltion with the aid of a retrievable 

follower. Design penetration is estimated t o  be 333' (90 m) below the mudline. 

Both rnain and  skirt piles wi l l  be grsuted to t h e  jacket structure. The well 

conductors w i l l  be ins ta l led w i t h  t h e  drilling rig cit t h e  time each well is 

spudded. 

4.5.5 Deck Setting 

Deck units wi l l  be set and welded to the jacket top for support of the modules 

structure. The top sides, composed two decks of (east and west) and four 

rnoduks with produc t ion  equipment pre-installed, will be transported by barge 

from the asse:nSly site to t h e  offshore installation site. The modules wil l  b c  

lifted by  the derrick barge, set on top of the decks and welded into place. The 

flare boom and other miscellaneous components will then be attached to  the 

deck structure. 
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Hookup and Con1 

Following setting of the decks and modules, offshore crews will make 

structural, piping, electrical and instrumentation interconnections between 

modules, and will test and commission all systems. 

4.6 Platform V'-ibility 

Aids to navigation will consist of four quick-flashing, Coast Guard approved, five- 

mile white lights (one light a t  each corner of the platform), and a Coast Guard 

approved 2-mile fog horn. A" -ids to navigation will meet Coast Guard regulation 

33 CFIi 67.20. The platform will be painted a bright, highly visible color per Coast 

Guard recommendation. 

4.7 Shipping Lanes 

Platform Gail will be located 2054 fee t  (622 m) outside of the buffer zone of the 

vessel traffic separation system (VTSS) and 3,694 feet (1,126 m) from the north 

bound shipping lane. See Figure 4.5 for the platform location in relation to  the 

shipping lanes. 

In 1981 the US. Coast Guard conducted a vessel routing survey for cornrnercial 

vessels callins at  the ports of Los Angeles and Long Beach, The results of the 

survey indicated that 99 percent o f  the ships using the Channel used the  V-ssel 

Traffic Separation Scheme as opposed to  alternate routes. Thus it  may be concluded 

that these vessels will also follow the pivoting of the VTSS north of Part Huenerne 

discussed in t h e  following paragraph. While increased levels of transiting vessels are 

projected for rhe channel, the great majority of ships will travel within the 

designated traffic lanes, thus reducing the potential for marine traffic hazards. 

Setween 1976 and 1930 the average number of daily ship movements through the 

Santa Barbara Channel Vessel Traffic Separation Scherne increased from 6.5 to  13 

snip movements per day in each direction. This increase can be attributed to two 
primary factor-: I )  t he  increase in number of vessel arrivals and departures a t  the 

ports of Los Angeles and Long Beach and 2) the percentage of total north-south ship 

movements in the area that use the VTSS has increased from 77 to 93 during that 

period (Texaco, 1983). 



On June 15, 1951, tne US. Coast Guard submitted t l ~ e  P r t  Access Routc Study 

(PARS) to the US. Coast Guard Headquarters in  Washington, D.C. The study 

included a number of recommendatiorls, one of which was to pi-~ot  the shipping lanes 

north of Port Huenernc approximately 1!4 to 112 mile  (9.5 to 9.8 k m )  nxthwest,  

closer to the Channel Islands. This change w i l l  effectively shift the VTSS 1!2 vile 

(9.3 k!n)  south c l o ~ e r  to Anacapa Island and approximately 2 /3  of a mile (1 .1  km) 

from Platform Gail (Figure 3.5-4). This specific recommendation was rnade to 

eliminate ail and gas resource conflicts within the b n t a  Barbara Channel, and 

specifically in  the Sockeye Field which includes Platform - i l .  During the spring of 

1982, notice of the proposed change was published in the Federal Register. A public 

hearing and comment period followed publication of the notice and continued 

through the en3 of June 1932. In late 1952, the Coast Guard submitted the 

recommendations to the International Maritirne Organization (IVO), who reviewed 

the proposals. I.MD approved the lane rnodification described above s t  the 23th 

session of 1\10 in L ndon, England in October 1933. Alss during 1983, all concerned 

reguliltory agencies, including the U.S. Departrnent of Transportation and the 

California Coastal Cornrnission, were provided the opportunity to review and 

comment on the lane change recommendation. 

The lane rnodification, pl~bIished in the Local Notice to Mariners on July 1 1 ,  1984, 

wi l l  subsequently be published by related agencies, such as the Xational Oceanic and 

Atmospheric Administration (NOAA). A s  with all internatilsnal agreements, the 

modific;ltion w i l l  not go into effect unril February  1, 1955, duc to t h e  Icad period 

required for the revision of navigational charts. The deadline was further extended 

to hlarch 1935 a t  the request of Union Oil, who will bc conducting exploratory 

drilling on Lease Tract P-0293. 

Chevron is committed to the use of a United States Coast Guard approved 

.9utoma;ic Radar Plotting Aid (ARPA) unit to be installed on a platform or  a 

standby boat in the Santa Clara unit area. Platform Gail  will be alerted of an 

approachingvesscl's location by a n  A R P A  unit. The north bound shipping lane wil l  

be monitored in the east to southwest direction. This system allows for the setting 

up of "Guard Rings1' such that when a target penetrates the ring, an alarrn will be 

activated. Thc radar will track up to 20 targets and will plot their course i n  relation 

to the platform. 7he targets' heading, speed, etc., can 5e listed on a data panel. 
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As soon a s  a n  approaching vessel appears o n  the radar's dcsig:i3ted sur~ei l la -~ce area 

and there appears to be potential conf k t ,  platform personnet wi l l  atteln?t to rnakc 

VIiF radio contacr. Commercial ships are required to monitor VHF Channel 16, the 

distress and call frequency. When radio contact is made, the  observer will ascertain 

t h e  vesscl's intentions a n d  insure that the vessel wil l  pass t h e  platforrn a t  a safe 

distance. If radio contact cannot be made before an approaching vessel closes 

within a designated safe distance of the platforrn, t he  obser.~er wi l l  dispatch a boat 

or helicopter to alert the approaching ship of the platform ahead. 

The  ac tua l  time of dispatch of the boat or  helizoptcr w i l l  depend upon the speed and 

course of the approaching vessel as  determined from the observer's vessel tracking. 

4 .  Pla tforrn Removal 

When the reservoir produced from Platform Gail is depleted, the platforrn will be 

removed in accordance with the applicablc M11S regulations. The structure will be 

disposed of or used as an artificial reef as dictated by  the applicable enviranmental 

engineering and econo:nic restraints a t  the tirne. Ultirnatc disposition of the 

platform (i.e. salvage for scrap, salvage for placement as an artificial reef, etc.) 

will depend on various factors which must he addressed a t  that t ime .  
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STRATUM 

TABLE 4.1 

PLATFORM SlTE SOIL DWRIPTION 

DESCRIPTION PENETRATION (FT.) 

I Soft to stiff silty clay 0' - 65' 

Interbedded dense silty and clayey 
sand, very stiff to hard silty and 
sandy clay, and dense sandy silt. 

111 Very stiff to hard sandy clay 410' - 475' 

IV Interbedded dense silty and clay sand 475' - 500' + 
and sandy clay 



TABLE 4.2 
SIGNIFICANT FAULTS 

S. Andreas 

5. Cruz Island - 
Anacapa 

S. Ynez 

Big Pine 

Approximate Closest Approximate 
Distance t o  S i te  (km) Length (km) 

Oak Ridgel~ id-Channel  
(Hypocentral distance) 12 

Red Mountain 23 

S. Cayetano-More Ranch 3 1 

Simi-Santa Rosa 
Santa Susana 

S. Rosa Island 4 7 

Pitas Point 18 

PaIos Verdes 8 8 

+H = Historic 
Ho = Holocene 
Q = Quaternary 

Recency Of 
Activity* 

H 

Q 

Ho 

H? 

Ho 

Ho 

Ho? 

H 

Q 

Q 

Ho 

Ho 

Limiting 
Magnitude 

8.25 

7.0 

7.5 

7.0 

6.5 

6.5 

7.0 

7.0 

6.75 

7.0 

6.75 

7.0 

Percentage 
Of Activity 

20 

10 

6 

6 

6 

6 

6 

3 

6 

2 

3 

3 

After Dames and Moore, 1981. 
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SECTION 5 

DRILLING FACILITIES 

5.1 In t roduc t ion  

P l a t f o r m  Gail will have s l o t s  fo r  a lnaxirnurn of 36 wells .  C h e v r o n  p resen t ly  p l ans  t o  

d r i l l  25 we l l s  du r ing  t h e  f i r s t  development phase. Dur ing  t h e  second  d e v e l o p m e n t  

phase ,  a n  a d d i t i o n a l  9 we l l s  may b e  dr i l led .  One c a n t i l e v e r  t y p e  e l e c t r i c  dr i l l ing  r ig  

a n d  a s s o c i a t e d  c r e w s  a n d  s e r v i c e s  wil l  b e  c o n t r a c t e d  t o  dr i l l  t h e  34  wel l s  p re sen t ly  

p lanned.  D-ve lopmen t  dr i l l ing  (both  phases)  is  p lanned t o  s p a n  a p p r o x i m a t e l y  6 

y e a r s  a n d  r e q u i r e  a p p r o x i m a t e l y  2 m o n t h s  pe r  well .  

All operations will be conducted wi th  safety to personnel and the environment as the 
p r i m a r y  cons ide ra t ion .  n r i l l i ng  o p e r a t i o n s ,  pol lu t ion  p r e v e ~ i t i o n  sys tcrns ,  and safety 

5 y s t ~ : n s  wil! be in a c c o r d a n c e  wi th  V M S  OCS O r d e r s  No. Z a n d  No. 5, EPA NPDES 

p e r ~ n i t  cond i t ions ,  a n d  API R e c o m r n e n d c d  P r a c t i c e s ,  

5.2 D-il l ing Equiprncnt  

All dr i l l ing  e q u i p m e n t  a?d s e r v i c e s  will be h m d l e d  o n  a c o n t r a c t  basis .  P re l imina ry  

dr i l l ing  e q u i p m e n t  l a y o u t s  are shown o n  the E q u i p n e n t  Loca t ion  Plan  Figurc-4.5 

(See Sec t ion  4). Major  dr i l l ing  e q u i p m e n t  will include: 

One l and- type  c a n t i l c , ~ e r  mast,  1 5 2  f e e t  ( 4 6  rn) high wi th  16,090 foo t  dr i l l ing  

a n d  1,0890,000 pound hook-load c a p a c i t i e s ,  will be requ i r ed .  The  m a s t  will be  

des igned  in a c c o r d a n c e  w i t h  A.P.1. S t a n d a r d  4D f o r  f r e e  s t a n d i n g  masts. 

The d r a w  w o r k s  wi l l  b e  e l e c t r i c a l l y  p o w e r e d  ( r a t e d  a t  1500 HP) and be 

c o m p l e t e  wi th  a r o t a r y  t a b l e  dr ive .  

T h p ' h o o k ,  traveling block, and crown block will  be of 500 ton load rated 

capacity. The dr i l l  str ing will  be 5" or 12.7 ern, grade E and grade G d r i l l  

pipe.  



5.2.2 S u b s t r u c t u r e s  

T h e  s u b s t r u c t u r e  of t h e  r i g  will b e  c a p a b l e  of suppor t ing  t h e  d e r r i c k  a n d  

s e t b a c k  loads.  I t  wil l  be des igned  t o  p rov ide  u n o b s t r u c t e d  c l e a r a n c e  for t h e  

bIowout  p reven t ion  e q u i p m e n t .  

4 d r i l t i ng  skidbase  will b e  provided t o  s u p p o r t  t h e  m a s t ,  d rawworks ,  subbase ,  

a n d  c o n n e c t i n g  s t a i r w a y s .  

T h e  s u b s t r u c t u r e  wi l l  be s u p p o r t e d  o n  t h e  sk idbase ,  r e s t i n g  on e l e v a t e d  

sk idbeams .  The sk idbase  wil l  be e q u i p p e d  w i t h  a hydrau l i c  jacking sys tern  t o  

a l low t r ans i t i on  a l o n g  the  d i r e c t i o n  o f  t h e  we l l  raws.  T h e  subbase  will a l s o  

b e  equ ipped  wi th  hydrau l i c  jacks  t o  a l l o w  l a t e r a l  skidding over t h e  desired 

well .  T h e  subs t rc lc ture  wi l l  be c a p a b l e  of s u p p o r t i n g  t h e  m a s t  a n d  s e t b a c k  

loads.  Mechan ica l  r e s t r a i n t  e q u i p n e n t  wi l l  be provided t o  p r e v e n t  

s ~ ~ b s z r l ~ c t u r c  rnoverncnt  o n c c  pos i t i oned  o v e r  the desired l oca t ion .  

5 .2 .3  D-ill in^ V u d  S y s t e m  

A m u d  sys tcrn  wil l  b e  p rov ided  for t h e  dr i l l ing  rig. 

The r ig  wi l l  be equ ipped  wi th  t w o  m u d  p u m p s  (bo th  1000 9P), a mix ing  t a n k  

(330 bbl.  t), a c i r c u l a t i n g  t a n k  (500 bbl f-), t w o  r e s e r v e  m u d  t a n k s  (1253 bbl t- 
total), and  o n e  c o m p l e t i o n  f lu id  t a n k  (500 bbls. *). A 40 bS1. t r i p  t a n k  i s  

alsls provided.  

R- tu rn  m u d  wi l l  be t r e a t e d  w i t h  a high s p e e d  s h a l e  s h a k e r ,  d e s i l t e r ,  

d e s a n d e r ,  d e g a s s c r  and  c e n t r i f u g e .  T h e  sha le  s h a k e r  u n i t  wi l l  be equ ipped  

wi th  a c u t t i n g s  wash ing  s y s t e m  t o  clean any o i l - c o n t a m i n a t e d  cuttings 

before o c e a n  disposal .  C u t t i n g s  t h a t  c a n n o t  b e  a d e q u a t e l y  c l e a n e d  by 

wash ing  will be d i v e r t e d  t o  w a s t e  c u t t i n g s  holding f ac i l i t i e s ,  t o  b e  hau led  

a s h o r e  f o r  d isposal  in a g o v e r n m e n t  a p p r o v e d  d i sposa l  s i t e .  

Mud v o l u m e  wi l l  b e  c lose ly  m o n i t o r e d  us ing  a pit v o l u m e  t o t a l i z e r  s y s t e m ,  

an i n c r e m e n t s 1  f l o w  rate i nd ica to r ,  a n d  a precis ion  f i l l -up  :ncasu re rnen t  



system. These warning systems will have visual and audible alarm signals a t  

the driller's console. A common Sulk material handling system will be 

provided with 3000 cu. ft.  (85 cu. m.) storage capacity for clay and barite 

materials. Pallatized sacks of mud additives (chemicals, lost circulation 

material, etc.) wi l l  be stored on the platform. 

5.2.4 Cementing Unit 

One electrically powered dual cementing unit equipped with a liquid additive 

systern and batch mixing tank. Three 1000 cubic foot (25 cu. m.) bulk 

storage tanks will be provided for the well cementing operations. 

5.2.5 Power Generation 

Rig power will be provided by fuel gas fired turbine generators that  have 

diesel f u e l  capa5ilities. These generators also provide power rcquircrnents 

for platform and producing facilities. The drilling rig will utilize a silicon 

controlled rectifier (SCR) systern to convert alternating current to the 

direct current required by the drawworks, rotary table, mud pumps, and 

cementing unit rnotors. Transformers will convert the generated AC power 

to lower voltages, as necessary, for the AC equipment on the rig. 

PI standby diesel driven electrical generator w i l l  supply power to essential 

drilling equipment i f  rhe turbine generators fail. The electrically powered 

cementing unit will bc tied into the drilling emergency generator. The BOP 

accumulator and rig lighting will be tied into the platform standby electrical 

generator. 

5.2.6 General ' "yout 

The drilling mud system equipment, cementing unit and bulk storage tanks 

will be located on the main deck (Figure 4.5). Above the mud package will 

be the pipe rack. Outboard of the pipe rack, on each side o f  the platform, 

will be the platform cranes. The rig power control package and 

transfor~ners will be located on the main deck. 



The  mast ,  subbase, drawworks, and associated equipment will be installed on 

the skidbase above the rnain deck. 

D-;'ling contractor li.fing quarters and offices wi l l  be locatcd i n  thc quarters 

building. 

5.3.1 Casing Program 

Casing setting depths and ccrnenting wil l  be in accordance with the USL5 

Pacific Region OCS Order No. 2 and/or field rules. The casing program 

(Figure 5.1) is b a e d  upon there being sufficient evidence from core hole 

drilling a t  the proposed platform site to justify a field rule that will 

preclude the neccssiry of installing the "structural casing." The 24" (61 cm) 

casing shown on the drawing meets the requirements for the "conductor 

casings." 

The Sockeye Field is a dornal structure which will be produced by dividing 

the reservoir into two distincrive horizontal intervals. The upper !,Iiocene 

Horizon "A" contains low gravity crude. This part of the reservoir is 

cornrnonly known to have unconsoIidated sands and fractured shales. The 

lower interval contains the Miocene Horizons "13" and "C" a s  well a s  two 

Oligocene Horizons and two "Unnamed" horizons. These zones contain a 

higher gravity crude occurring in fairly consolidated sands. The two 

productive intervals will be completed and produced independently of each 

other. 

Since sand control equiprnent will be needed in the  upper zone, a gravel 

packed slotted liner will be incorporated into the completion technique. 

Two possiSle completion designs have been submitted a t  this time. (See 

Figures 5.2 through 5.4 for alternative completion proposals). Dne design is 

a continuous slotted liner to be gravel packed across the entire producing 



in te rva l  (Figure  5.2). T h e  second design is s imilar  but  a l lows  for segregat ing 

any  la rge  shale b reaks  or w a t e r  bear ing  sands by c e m e n t i n g  off t h e  

undesirable zone(s) behind blank pipe (Figure 5.3). T h e  lower product ive 

zone consis ts  of six independent  sand f ingers  which will be sirnultaneously 

opened into a common wellbore. The produced fluids will be commingled in 
tlhe wellbore,  a n d  no in te rzona l  isolation will be needed. The welIs will be 

comple ted  by select ively jet per fora t ing  t h e  c e m e n t e d  blank liner opposi te  

t h e  product ive in te rva l s  (Figure 5.4). 

5.3.3 Wellhead Equipment  

All  wellhead components  will meet API specif icat ions .  T h e  working 

pressure  of each wel lhead section will exceed the maximum anticipated 
pressu re  irnposed on t h a t  sccrion. The wellhead will provide fluid 

c i rculat ion passage be tween  e a c h  s e t  of cas ing  and  e a c h  succeeding srnaller 

cas ing  or tubing. 

5.3.4 B'owout P r e v e n t w  Equipment  

Blowout p reven te t  (BOP) s y s t e m s  will b e  o p e r a t e d  and  t e s t e d  in a c c o r d a n c e  

with  OCS Orde-  No. 2 anAlor f ie ld  rules. This system wil l  be hydraulically 
o p e r a t e d  w i t h  c o n t r o l  s t a t i o n s  a t  t h e  dr i l ler ' .  console  o n  t h e  r ig  floor,  a t  t h e  

accumulator uni t  and a t  a r e m o t e  p la t fo rm location. 

The low pressure sys tem wil l  consis t  o f  a 29-Yz" (75 cm) 500 psi annular-type 

blowout p reven te r  wi th  d iver te r  sys tem insta l led for dril l ing below the 

c e m e n t e d  24" (61 cm) conduc tor  cas ing  string. Grave l  packed complet ion 

with  2 718" tubing: 

A f t e r  the 13 318" (34 cm) casing is landed and cemented, the diver te r  

system will be removed a n d  the uni t ized cas ing  head will be installed. A 

5009 psi 13 518" (35 crn) BOP stack wi l l  be installed with  a riser. The 5000 

psi equ ipment  will  include a n  annular  p reven te r ,  t w o  pipe r a m s  and one blind 

ram.  



C-rnen tcd  l iner  c o m p l e t i o n  wi th  4" tubing:  

A f t e r  t'ne IS 5/SU (47  c m )  c a s i n g  is landed and c c . n e n t e d ,  t h e  d i v e r t e r  

sys t e in  will h e  re :noved a n d  t h e  un i t i zed  c a s i n g  h e a d  will b e  ins ta l led .  A 

3000 psi 20" (51 crnf B9P s t a c k  wil l  be  in s t a l l ed  wi th  a r i ser .  The 3000 psi 

e q u i p q e n t  wil l  inc lude  a n  a n n u l a r  p r e v e n t e r ,  t w o  pipe r a m s ,  a n d  o n e  blind 

r a m .  A f t e r  t h e  1 3  318" c a s i n g  is  l anded  a n d  cemented, t h e  13 518" 5000 psi  

B\3P s t a c k  wil l  b e  ins ta l led .  

T h e  BOP e q u i p m e n t  wil l  b e  a c t u a t e d  by p res su re  provikbd by a hydrau l i c  

accu rnu la to r  un i t  w i th  c o n t r o l  pane l s  l o c a t e d  both o n  the dr i l l  r i g  f loor  a n d  

in 3 r e m o t e  loca t ion  (such 3 5  n e a r  t h e  dr i l l ing  s u p e r ~ i s o r ' s  of f ice) .  In 

add i t ion ,  t h e  B3P c a n  be a c t u a t e d  manua l ly  by c o n t r o l s  l o c a t e d  o n  t h e  

a c c u m u l a t o r  un i t  i t se l f  ( s ee  F igu re  5.5). 

a e l o w  t h e  BOP a 3:illing spool wilI be provided wi th  s ide  o u t l e t s  f o r  

separate choke and kill lines. The ki l l  line wi l l  have two valves located 
a d j a c e n t  to t h e  BOP; a m a s t e r  and  a c o n t r o l  valve. The c h o k c  l ine will bc 

c o n n e c t e d  t o  s c h o k e  man i fo ld  and all e q u i p m e n t  wi l l  be in a c c o r d a n c e  wi th  

"API Recornmended  Practice f o r  Blowout-Prevent ion  E q u i p m e n t  Sys tems"  

(see F igure  5.6). 

Typica l  Dril l ing P r o c e d u r e  

Typ ica l  dr i l l ing  p r o g r a m s  f o r  the d i f f e r e n t  d e v e l o p m e n t  we l l s  are given 

h e r e .  Each  wel l  wil l  b e  dr i l led  us ing  t h e s e  g e n e r a l  p r o c e d u r e s  su?plernented 

as n e c e s s a r y  for the p a r t i c u l a r  we l l  p r o g r a m  and a n t i c i p a t e d  dr i l l ing  

cond i t ions .  

.4 t y p i c a l  Monte rcy  well  w i th  4" t u b i n g  c o m p l e t i o n s  will fo l low th is  g e n e r a l  

p rocedure :  (F igu re  5.4). 

I. Move a n d  rig-up. L o w e r  24" c o n d u c t o r  pipe t o  o c e a n  floor.  

2. Dril l  22" hole t o  459' B.3.F. (V.D.). Under - r eam hole  to 33" a n d  

c e m e n t  24" c o n d u c t o r  pipe. 



lnstdll diverter on 29" conductor and test. 

D'--ctionally drill 17" holc to 3330' B.O.F. (V.D.). Endcr-rca:n hole 

to 22". 

Run and cement 18-518" 'asing a t  3143 M.D. (V.D.). 

Install 3003 psi stack and test.  

D'-ectionally dr i l l  17" hole to the proper depth for setting 13-313" 
casing. Run logs. 

Run and cement 13-318" casing. Install 5003 psi B 3 P E  stack and test.  

D-ill 1 2K," holc to proper depth Sclow 13- 313'' casing. Run logs. 

Run and cement 9-5/9" liner. 

Run logs. 

Perforate the production interval. 

Install co:nplc tion tubing. 

Remove GOPE stack and install Christmas tree. 

A typical Montcrey well with 2-718" tubing completions will follow th i s  

general procedure: (Figures 5.2 and 5.3) 

1. Move and rig-up. Lower 24" cnnductor pipe to ocean floor. 

2. Drill 22" holc to 453' B.3.F. (V.D.). Under-ream hole to 30" -nd 

cement 24" conductor pipe. 



3. Install diverter and low pressure BOPE stack on 24" conductor and 

test. 

4. i)irectionally drill 17" hole t o  2300' B.O.F. (V.D.). 

5.  Run and cement  13-3/5" casing a t  3140 M.D. 

6 .  Install 5000 psi 93PE stack and test. 

7. Directionally drill 12%" hole TO the proper depth. R u n  logs. 

8. Run and cement  9-518" casing. 

9. Directionally drill 35;" r 8-3/4" hnle to  proper depth. Run logs. 

1 I). Run Log. 

11. Run Log 7" liner and gravel pack. 

12. Run cornple t ion tubing. 

13. Remove DOPE s tack  and install Chris tmas t ree.  

5,3.6 Poliutioil Prevention 

To prevent p o l l ~ ~ t i o n  due t o  drilling operations, all rimoff from drilling 

equipment wili go to the deck drainage system (see Section 6). Drainage 

from the drill floor and o ther  deck a reas  wi l l  be processed in e i ther  flotation 

units or gravit)) separation u n i t s  such tha t  it will comply with NPDES permit 

requirements prior t o  discharge t o  the ocean. Collection of any runoff will 

be facilitated by the inclusion of 6" (15 c m )  high kick boards extending 

around the  perimeter  of the platform on all decks. 



To p r e y e n t  ps l lu t ion  d u c  to dri l l  c u t t i n g s ,  a c l e a n i n g  a n d  t i a n d l ~ q g  s y s t e ~ n  

will b e  in s t a l l ed  be low t h e  s h a l e  shake r s .  C u t t i n g s  p roduced  by dr i l l ing  

o p e r a t i o n s  wil l  b e  washed  f r c c  o f  o i l  by  th is  equipr.nent prior t o  the i r  

d i s p o w l  in to  t h e  o c e a n  through t h e  d isposal  ca isson.  C u t t i n g s  w i t h  

e n t r a i n e d  o i l  t h a t  c a n n o t  be washed  f r e e  will b e  conveyed  t o  m e t a l  b ins  f o r  

s t o r a g e  unt i l  t h e y  c a n  b e  t a k e n  t o  s h o r e  for disposal  in a g o v e r n m e n t  

approved dis2osal site. 

S a f e t y  F e a t u r e s  

T h e  s a f e t y  s y s t e m s  se rv ing  t h e  dr i l l ing  a r e a s  inc lude  the following: 

F i r e  S u m r e s s i o n  

a. A s a l t w a t e r  pumping s y s t e m .  

b. 1-H" (3.5 c-n) ha rd  rubbe r  h o s e  r e e l s  to provide  c o v e r a g e  a t  

an). poin t  o n  t h e  p l a t f o r m  wi th  t w o  hoses.  

c, T w o  590 gprn m o n i t o r s  on t h e  main d e c k  t o  c o v e r  t h e  BOP 

s t a c k s  a n d  t h e  m a i n  d e c k  a r e a  n e a r  t h e  dr i l l ing  rig. 

e. Dry  chemical f i r e  ex t ingu i she r s .  

f .  Standpipe  c o n n e c t i o n s  on both boat landings  for i i r cboa t  use. 

F're D e t e c t i o n  and  Alarrn 

A c o m b u s t i b l e  g a s  d e t e c t i o n  s y s t e m  w i l l  b e  u t i l i zed .  

H2S D e t e c t i o n  and Alarm 

T h e r e  will he 11-2 s e n s o r s  w i th  a l a r m s  on t h e  we l l  h e a d  deck, m a i n  

deck, and upper dcck .  



5.3.7.4 H2S Contin~enc);. Plan 

Platforrri Gail - Platforw Grace, Santd Clara Unit. (Reference 

5.5.1) contains a detailed emergency plan to bc followed when 

encountering formations that contain hydrogen sulfide whi le  

d r i l l i ng  wells. 

5.3.7.j Critical Operations and Curtailment Plan 

In co~npliance with OCS Order No. 2, a Critical Operations and 

Curtailment P - n  for Platforrn Gai l  has been submitted as part of 

the Oil Spill and Emergency Contingency Plan for Platform Gail- 

Platform Grace (Reference 5.5.1, Appendix 6 ) .  This plan 
describes the critical operations that are likely t o  bc conducted 

and what circumstances or conditions the critical operations arc 

to be curtailed. 

5.3.7.6 E-cape and Lifesaving Equipment  

The escape system pro.~ided on Platforrn Gail wil l  include lifc 

jackets and three survival capsules accommodating 34 persons 

each. Fro:n time of srrival of helicopter to Platform Gai l ,  injured 

personnel can be delivered to  St .  John's Hospital (Oxnard) in 

approxirnately 15 minutes. lnjured personnel wi l l  travel directly 

from Platform Gail v i a  helicopter to a helipad a t  St, John's 

idospital. 

5.3.7.7 Safety Control Systems 

Safety, anti-pollution, and control systems will be installed on all 

piping headers, machinery, and vessels pursuant to OCS Order No. 

5. The  systerrr wil l  bc il combination o f  cbxtr ic  and pneumatic 

controls. ,411 automatic control valves will be designed to b e  fail- 

safe. Control devices w i l l  include the following: 



I .  High-low pressilre alarm and shutdown sensors. 

2. High-low liquid level alarm and shutdown sensors. 

3,  Flow safety valves. 

4. Pressure safety valves. 

5. Vibration sensors. 

6 .  High-I-w tem~era ture  alarm and shutdown sensors. 

,411 of the above items will be designed and installed to facilitate 

periodic testing. These devices wi l l  be tested for accurate 

operation as outlined in the schedu le  i n  OCS Order No. 5 .  

I- addition, all of these safety devices wiIl Sc interconnected 

through a central control panel. Al l  control 01 the facilities is 

local to the equipment. The computer contains the logic for 

start-up and shut down af the facilities. When a malfunction 

occurs, an alarm will be soilnded; and i f  the condi:im is not 

immediately corrected, selected pieces of  equipment will  be shclt 

down and in some cases the platform wil l  s h u t  dawn.  Shut-downs 

will be accomplished by autornstically closing the sllrface 

contralled subsurface safety valves and the surface contralled 

surface safety valves. Produced f lu id  will continue to move off 

the platform through the pipeline until t h e  equipment is 

autornatically shut-down by either low levels or low pressure. If 

the na'function is pipeline related, liquids will not Se pumped off 

the platform. 

5.4 C-ew a n d  Supply Transport 

Drilling crews will work regular 12-hour shifts, and will be quartered on the 

platform. Day shifts are expected to contain 25 persons and night shifts 2 5  

persons. Supply 5oats will transport supplies as required. 

Weather should have little effect on crew and supply boat operations, but 

emergency facilities and supplies w i l l  5e provided to allow a t  least one week 

of norrnal operations i f  supply delivery is interrupted. 



5.5 References 

5.5.1 Chevron U.S.A. Inc. (1954). Oil Spill and Emergency Contingency 
Plan for Platform Gai l  - Platform Grace, S a n t a  C l a r a  U n i t .  
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SECTION 6 

PLATFORM FACILITIES 

6. I Introduction 

This section describes the production equipment and related facilities to be installed 

on the platform and is  divided into the following four parts: ( I )  Production Process 

Facilities; (2) Uti l i ty  Systems; (3) Support Facilities; and ( 4 )  Environmental Impact 

Mi tigat ion Measures. 

The platform wil l  contain production facilities for the separation of the produced 

oil, gas, and water. Stabilized dry crude oil wil l  be pumped to onshore facilities. 

Gas wiIl be dehydrated on the platform and sent to  shore. Gas and oil wil l  be 

transported in separate pipelines to Platform Grace for trans-shipment via Platform 

Hope to shore through an existing pipeline s~stern. Equipment, controls, monitors, 

safety devices, etc., wil l  be installed in accordance with applicable OCS Orders and 

industry standards. 

Priwarv gas and oil separation occurs on the platform wi th  the bulk of the gas going 

to Platform Grace for sweetening (if needed) and then to  the Carpinteria gas plant 

for liquids removal. Once gas production is established, a fuel gas sweetening unit i s  

available to process that portion of the gas that wil l  be used in the power generaf ion 

equipment and other platform needs. Separated produced water, deck drainage, and 

other water discharges wil l  be treated and cleaned in compliance with EPA PJPDES 

permit conditions before discharge into the ocean. 

Ut i l i ty  systems and support facilities wi l l  be provided to allow the platform to be as 

self-sufficient as possible. Provisions for power supply, potable water production, 

standby power, safety systems, etc., have been made to allow operations to continue 

safely even though platform resupply may be interrupted for several days. 

6.2 Production Process Facilities 

6.2. I Design Criteria 

VI- I 



1 .  Reservoir data utilized in the design of process facilities have been obtained 

from tests ~ a d e  on five evaluation wells on Lease OCS P-0205. 

a) Zone LOWE3 

TOPANGA & 

SESPE 

b) Formation Depth, Subsea 5600'-6400' 

c) Reservoir Pressure 2600-3000 PSIG 

d) Reservoir Temperature 1 60° F 

e) Minimum Bottom Hole Operating Pressure 400 PSlG 

f) Average Gas - Oil Ratio (cu.ft/BBL) 2500 

g) API Gravity .@ 600 F (Average) 280 

API Gravity @ 60° F (Minimum) 24O 

h) Viscosity cp (Average) 12.4 @ 770 F 

6.2 9 l22OF 

i) Pour Point + 1 5 O F  
j) Sulphur in C)il I A% 

k) H2S in Gas None 

I) Gar Gravity :'@ 60° F 0.67 

m) Maxirnum Flowing Rate I 100 BOPD 

n) Gas L i f t  Rate - Initial Oil 440 BOPD 

Water 50 BWPD 

Gas 400 MCF/D 

2. Production Treatinq Requirements - Crude Oil: 

Production is to be treated to provide a marketable crude with a BS&W content 

of I %  or less and a vapor pressure not exceeding I I psio. Crude oil will be gas 

stripped to  reduce HIS concentrations to  20 ppmw or less. The maximum 

normal shipping pressure for the crude oil !caving the platform is less than 900 

psia. 

3. Production Treating Fiequirements - Gas: 

Al l  of the gas wil l  be dehydrated on Platform Gail. The net produced gas wil l  

be sweetened i f  necessary on Platform Grace using the existing Stretford 

facilities. The existing facilities at Carpinterio wil l  be used for final processing 

and liquids removal. 

VI-2 



Production Treating Requirements - Waste 'Nater: 

Produced and other waste waters are to be cleaned and discharged into the 

ocean. Cleaning facilities w i l l  provide water that meets the EPA NPDES 

permit conditions for discharge into OCS waters of the Pacific Ocean. 

6.2.2 General Layout 

The following factors have been considered in developing the equipment 

arrangements. 

a) Safety. 

b)Equipment Mechanical Requirements Including Environmental Protection 

Consider at ions. 

c )  System Integrity 

d) Ease of Operation 

e )  Economical Use of Space 

f) Equipment Serviceability 

g )  Compatibility with Deck Construction and Installation Concepts 

As shown on Figures 6.1 - 6.5, process equipment has been located to minimize the 

length of interconnecting piping and to segregote this equipment from personnel- 

occupied areas. Fire walls and doors on the well deck effectively segregate the well 

bay from production, ut i l i ty and safety equipment. 



6.2.3 Wellheads and Flow Manifolds 

Thirty-six (36) slots for well conductors w i l l  be provided: twentv-five (25) 

producing wells are presently planned, with eleven ( I  I )  spares reserved for 

future use. The wells wil l  be arranged in four rows, with short flowlines 

connecting each tree to a manifold system. The manifold system wil l  allow 

production to be switched between pool and test separators. Al l  wells wil l  

be equipped with surface and subsurface safety valves in accordance with 

OCS Order No. 5. 

Art i f ic ial  Lift 

I t  is anticipated that artif icial l i f t  wil l  eventually be required for all wells. 

The artif icial l i f t  wil l  be accornplished by gas lifting. 

6.2.5 Oil and Gas Separation 

Prior to separation, production will be heated from approximately 90°F to 

1500F (320C: to 650C) to control foaming and accelerate the breakout of 

produced water. Oil and gas separation is to take place at an operating 

pressure of approximately 130 psig. 

The pool and test separators wil l  be three-phase with free water draw-offs. 

The two phase well clean-up separator wil l  be provided for new wells 

contaminated with drill ing fluids. 

6.2.6 Oil Dehydration 

Two electrostatic coalescers, operating at approximately 50 psig, will be 

provided for oil dehydration. From the coalescers, the oil wil l  be stabilized 

in a twelve tray stripping column for removal of any H2S. 

Oil Shipping 

Dry oil from the coalescers will be pumped from a dry oil surge tank through 

a LACT meter and via an 8.6 inch (22 cm) O.D. (Outside Diameter) subsea 

pipeline to Chevron's Platform Grace. There it wil l  commingle with Grace's 
oil and flow via Platform Hope to shore in Chevron's existing subsea 

pipeline. VI-4 



6.2.8 Gas Processinq and Compression 

Vapor recovery gas will be commingled with casing gas, gcls fr0.n the 

coalescers, and from the production separators, compressed in several 

stages to 525 psig, dehydrated and shipped to shore via Platform Grace and 

Platform Hope. Gas used for fuel on Platform Gail wil l  be sweetened on the 

platform using the amine process. An 8.6 inch (22 cm)  pipeline wil l  be 

installed between Platform Gail and Platform Grace. Gas wi l l  be 

compressed with motor driven reciprocating compressors. Each stage of 

compression wil l  be equipped with suction scrubbers, various unloaders and 

clearance pockets to allow for handling varying gas production rates. Gas 

dehydration facilities wil l  be provided on the platform to avoid hydrate 

formation and corrosion in the pipeline. Conservative design capacity wil l  

be provided fo minimize the need for flaring. 

6.2.9 Oil and Gas Meterinq 

A l l  oil and gas leaving the platform wil l  be metered. Custody transfer wil l  

be at the platform. Oil leaving the platform wi l l  be metered by double case 

positive displacement type meters. A mechanical prover wil l  be installed on 

the to calibrate the meter and establish meter factors. In order to 

achieve the best measurement accuracy, there wi l l  be no water existing as a 
separate phase. This is accornplished by the installation of inline static 

mixers. These mixers assure uniform distribution of water in the oil. Gas 

volumes consumed as fuel and those delivered to the offshore gas gathering 

pipeline system wil l  be metered with orifice type metering instruments 

operated in  accordance with the specifications contained in the American 

Gas Association pub1 ication "Orif ice Metering of Natural Gas, Gas 

Measurement Report Number 3." Any gas flared at the platform wil l  be 

metered using dual turbine meters. 

For well-test purposes, the platform test separators wil l  be outfitted with 

orifice type gas metering instruments, digital readout water rneters, and oil 

meters with capacitance type water cut sensors. 



Condensate Handling 

Condensate collected from all the gas scrubbers wil l  flow to the production 

preheaters upstream of the coalescers and wil l  be mixed with the oil 

stream. 

Relief and Vent Systems 

Al l  high pressure relief valves on vessels and gas compressors, as well as 

blowdown valves on the gas collection systems, wi l l  be manifolded together 

to a high pressure scrubber and flare. Low pressure relief valves from the 

vapor recovery system, tanks, compressor spacer block vents, etc., wi l l  be 

manifolded together to  a low pressure scrubber and flare. 

Both the high and low pressure flares wi l l  be supported by a single flare 

boom. Liquids collected in the scrubbers wil l  be drained into a waste oi l  
tank or pumped back through the electrostatic coalescers. 

Platform Gail has incorporated design features to minimize flaring and 

venting of gas. Two major systems to  accomplish this are as follows: 

a) Vapor Recovery System 

This system recovers several sources of fuel and off  gas, which would 

normally be released to atmosphere, and compresses them into the f irst 

stuge suction scrubbers of the main gas compressors. Typical recovered 

gas would be hydrocarbon blanket vapors from tanks or the off  gas from 

the glycol regenerator. The recovered gas is compressed and sent with 

the main produced gas stream for processing in  Platform Grace. 

b) Acid Gas Compression Facilities 

Fuel gas for the platform operations wil l  be processed to remove 

Hydrogen Sulfide (H2S) and Carbon Dioxide (CO2). The Hz5 and C02 off  

gas vapors will be shipped with the main production gas for processing on 

Platform Grace. 



Only sweet fuel gas leading to the flare pilot and header purge will be 

burned on a continual basis. This sweet gas burns wi th  very low emissions 

and is  required for safety considerations. 

The production gas wi l l  be routed to the flare only in the event of a 

platform upset or an emergency. 

6.2.12 Produced Water Treatment and Disposal 

Produced water separated from the crude stream on the platform wil l  be 

treated prior to discharge to the ocean through a disposal caisson. This 

water i s  recovered primarily from the production separators and the two 

crude oil coalescers. To meet the requirements of 40 CFR 435, Effluent 

Limitations for Offshore, Subcategory of the Oil and Gas Extraction Point 

Source category, the water wil l  be treated by passing it through a 

corrugated plate interceptor to remove solids and an air flotation cell to 

remove scrspended oil. The oil content of the discharged water w i l l  be less 

than 72 ppm (instantaneous average). Al l  discharges wil l  be in accordance 

with the general €PA NPDES permit. 

6.3 Ut i l i ty  System 

6.3.1 Power Genera tion 

Electrical power will be generated at 4160 volts by three (3) 31 50 KW gas 

turbine generators. Demineralized water wi l l  be injected into the turbines 

to  reduce NO, emissions. It is expected that a 70% reduction in NO, 

emissions can be achieved (see Section 6.5.1 ). Electric motors for the main 

gas compressors wil l  operate at 4000V. Stepdawn transformers and motor 

control centers will operate motors for oil shipping pumps and general 

process and ut i l i ty loads at 480V. 

Al l  electrical wiring and equipment on the platform wil l  conform to 

National Electrical Code requirements. 



6.3.2 Standby Power Generat ion 

Standby power generation w i l l  be supplied by two diesel powered generators. 

One unit (approximately 850 KW) wil l  provide electric power under 

emergency conditions for non-dril l ing related crit ical services such as lights, 

air systems, crit ical pumps, and the 8.O.P. accumulator. The other unit 

(approximately 1200 KW) wil l  provide electric power under emergency 

conditions for drill ing related crit ical services such as for pulling out of the 

hole, crit ical pumps, lighting, etc. A four-hour battery supply 

(uninterruptible power supply) wi l l  also be provided for emergency tighting, 

navigation aids, communication and safety systerns to back-up the standby 

generator (non-drilling related). 

6.3.3 Diesel Fuel 

Diesel fuel wil l  be utilized for the turbine generators when fuel gas is 

unavailable. Diesel fuel wi l l  also be provided for the intermittent use of 

the drill ing support equipment, cranes, the standby generator, the diesel 

firewater pump, and the diesel starting air compressor. 

Permanent diesel storage wil l  be provided in one crane pedestal (287 bbls) 

and one tank (600 bbl.). Transfer pumps, filters, distribution piping, and day 

tanks at each engine wil l  be included. Connections at the boat landing level 

wil l  be provided for the transfer of the diesel fuel  from supply boats to the 

pedestal storage tank. 

Fuel Gas 

I t  is anticipated that gas wil l  be the primary fuel for the turbine driven 

electrical generators. Gas wil l  be imported from Platform Grace to fuel the 

turbines until Gail produces sufficient gas on i t s  own. Other potential uses 

for fuel gas on the platform include blanket gas and the flare purge. 

An Amine Unit wil l  be available to sweeten all platform fuel gas. 



Desalinated Sea Water 

Two 1200 gph desalination units (one standby) wil l  be utilized to produce 

fresh water frorn sea water for the potable water, demineralized water, and 

drill ing water systems. The desalination system wil l  keep the potable water 

system and mixed bed demineralizer supplied with 5 ppm TDS water, while 

any surplus wil l  go to drill ing water storage. 

Water from the vapor compression desalination unit wi l l  enter a mixed bed 

cartridge type dernineralizer where the total dissolved solids will be reduced 
from 5 ppm to less than 0.5 ppm. A demineralized water holding tank wil l  

be provided between the dernineralizer and the turbine generators. 

6.3.6 Potable Water 

Freshwater produced frorn the desalinator unit wi l l  continually resupply the 

300 bbl. potable water storage tank. This water wil l  be utilized in  the 

personnel quarters, control room, safety showers, labs and for makeup water 

for the enginer radiators, etc. 

Approximately 3,600 bbls. of freshwater storage wil l  be provided in the 

eight (8) jacket legs. This water wil l  be used primarily for mixing drill ing 

muds. The water wil l  be transported by boat frorn shore as required. Any 

excess production from the desolinator wil l  go to the jacket leg storage. 

6.3.8 Process Heatinq 

Process heating w i  I l be provided by a circulated heating medium system. 

Cogeneration wi l l  be used on the plotform. The heat source for the heating 

medium wil l  be waste heat recovered from the electrical generator turbine 

drivers. 



The systern consists of a heating fluid expansion tank, circulating pumps, 

supply and return headers, and a heat source (i.e. exhaust from the 

generator turbine drivers). 

6.3.9 Ut i l i ty  Air 

A uti l i ty air system wi l l  be provided t o  distribute a supply of I I0  psig air 

throughout the platform for such uses as air tools and hoists, pneumatic 

pumps, back-up for the instrument air system, etc. The system wil l  also 

inc tude adequate storage capacity . 

6.3.10 Instrument Air  

An instrument air systern wil l  b e  provided t o  dry, store and distribute an 

adequate supply of 100 psig instrument air throughout the platform process 

area. 

6.3.1 I Starting Air  

A starting air system wil l  be provided for starting the stand by diesel 

generator, backup fire water pump and the pedestal cranes. 

6.3.12 Sal twoter 

Saltwater systems wil l  be provided for f ire suppression, washdown, cuttings 

cleaning, process cooling and desalination. 

The f i re suppression system i s  supplied by two (2) 1500 gprn electric 

submersible pumps and one ( I )  3000 gpm diesel vertical turbine pump. 

Discharge pressure wi l l  be 100 psig at ful l  flow. 

The desalinator washdown, cuttings cleaning and process cooling systems are 

supplied by two electric submersible pumps. 



Sewage Treatment 

A packaged sewage treatment unit wil! be provided to process the sewage 

from the personnel buildings and drill ing crew washrooms. The effluent 

from this unit wil l  comply with U. S .  Coast Guard requirements found in  33 

CFR 159.53 (b) and wil l  be discharged to  the ocean through the disposal 

caisson. 

Hv~och lor i  te Generation and CI 

Numerous small storage tanks and metering pumps wil l  be provided for 

injection of corrosion/inhibitors, antifoam agents, etc. The platform wil l  

include a hypochlorite generator for supplying chlorine to the saltwater 

intake system and potable water as required. 

Liqhtinq 

Platform lighting wil l  meet or exceed the Illuminati ng Engineering S ociety 

Recommended Levels of Illurnination. Indoor lighting wil l  consist of 

fluorescent and incandescent fixtures and outdoor lighting will consist of 

high pressure sodium vapor fixtures. Crit ical lighting circuits wil l  be 

connected to a battery backup systern to provide emergency lighting i n  the 

event of a power failure. 

Deck Drainoqe 

Drainage from the upper and main decks wil l  go into a corrugated plate 

interceptor (CPI) where oil wi l l  be separated. This oil will then flow into 

the sealed production drain system for eventual processing in the main 

production separators. Clean water from the CPI is discharged to the ocean 

through the disposal caisson. 

Drainage from the wellhead deck and wellhead mezzanine deck goes into a 

sump tank for initial oil/water separation. Water is then pumped to the CPI 

for additional separation and processing as outlined above for the upper and 



main deck drainage system. The oil i s  then drained into the sealed 

production drain system for processing as outlined above. 

Drainage froen the suinp deck will go to the sump deck sump. Fluid frorn the 

sump wi l l  SF! pumped to the CPI in a similar manner as described above for 

the well5ead deck drainage. 

Al l  decks wil l  be solid steel plate and have a 6'' (15cm) high curb around the 

perimeter to prevent any runoff from overflowing into the ocean. Spray 

shields wil l  be included where necessary to prevent liquid hydrocarbon spray 

frorn reaching the ocean. 

6.4 Support Facilities 

6.4.1 Hydraulic Control System 

A hydraulic pressure system wil l  be provided f or downhole sub-surface safety 

valves. The system wil l  include pneumatically controlled pumps, reservoir 

tanks, f i l ters and a distribution system. This is  a closed loop hydrac~lically 

powered system with spent fluid returning to a pump suction reservoir. 

6.4.2 Process Control and Monitorinq Systems 

The general process and associated equipment wil l  be monitored and controlled 

from the central control room. Al l  vonitoring and control functions such as 

process temperatures, pressures, flows, level alarms and shutdowns wi l l  be by 

a programmable controller system. 

In the event that local process controls are unable to maintain the process 

within prescribed operating limits, alarms wil l  be triggered in  the control room 

to warn the operators of impending upset conditions. These alarms wil l  cause 

a process alarm to sound and an alarm message to  flash to indicate the precise 

nature of the trouble. 
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Should the operator not be uble to correct an alarm condition before i t  reaches 

the next prescribed operational limit, the following types of safety equipment 

are provided to protect the process and associated equipment. 

Fiigh/Low Pressure Sensors (Shutdowns) 

High/Low Temperature Sensors (Shutdowns) 

High/Low Liquid Level Sensors (Shutdowns) 

Pressure Safety Valves (Relief) 

High/Low Flow Sensors (Shutdown) 

Automatic Emergency Shutdown (ESD) System 

Manual Emergency Shutdown (ESD) System 

Surface and Subsurface Well Safety Valves 

Equipment Isolation Shutdown Valves (SDV's) 

This safety shutdown equipment is applied in accordance with MMS OCS Order 

No. 5 ,  OCS Order No. 9, and API Recommended Practice RP- 14C. 

When a malfunction occurs, an initial warning alarm wil l  be sounded and i f  the 

condition cannot immediately be corrected, the process stream wil l  be 

diverted to a standby unit. If no standby equipment i s  available, the platform 

wil l  be shutdown upon reaching fhe high/low shutdown set point. Shutdowns 

wi l l  be accomplished by automatically closing the surface controlled safety 

valves which then blocks in equipment. Produced fluid wil l  continue to move 

off  the platform through the pipeline until the equipment is automatically shut 

down by a low level on the dry oil surge tank. If the malfunction is pipeline 

related, the platform would ac~to~naticolly shcrt in and contain the production. 

The cornbustiSle gas detection system wil l  have a lower tr ip point at 20% 

L.E.L. (lower explosive l imit)  and upper tr ip point at 60% L.E.L. 

The H2S detection system wi l l  have a lower t r ip  point at 10 pprn and an upper 

tr ip point at 20 ppm. There wil l  be H-25 sensors with alarms on the wellhead 

deck, main deck and upper deck. 
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Ultra-violet fire-eye detection or loss of air in the fusible plug loop system 

will initiate an Emergency Shutdown (ESD) and activate the Fire Suppression 

System. 

6.4.3 Fire Su~~ression. Detection and Alarm 

Primary f ire detection wil l  be by fusible plug loops and low firewater header 

pressure switches. Secondary protection wi l l  be by sight and automatic 

detection using flame detectors. Primary initiation signals are sent to a 

controller which in turn initiates an alarm and starts a t  least one electric f i re 

pump. Should the controller not maintain cont invous communications with 

either the electric or the diesel control system, the respective pump(s) will 

start automatically. 

The deluge system piping wil l  be routed to  maximize reliability and minimize 

friction loss. Automatic valves for the deluge systems wil l  be placed in safe 

areas where a f i re zone header branches of f  the main system. 

Firewater pumps wil l  be specified to meet pump curves which ensure constant 

flow at constant line pressure as required for f i re fighting. Pumps wil l  furnish 

not less than 150 percent of the rated capacity at 65 percent of the total rated 

head. 

The following is a brief description of the f i re  suppression system components: 

(a) Two electric submersible f i re pumps to provide firewater (1500 gallons 

per minute (gpm) at 100 psi residual pressure to the platform's deluge 

system, hose reels, and f i re monitors. Each pump wil l  start 

automatically on a signal from its low pressure switch on the firewater 

header or a signal from the control room. 

(b) One standby diesel-powered right angle drive vertical turbine fire 

pump to provide firewater_ (3000 gprn vinimum) a t  100 psi residual 

pressure to the platform's deluge svste.n, f i re monitors, and hose reels. 

The pump will start automatically on a signal from i t s  low pressure 
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switch on the firewater header. The pressure setting wil l  be lower than 

that of the two electric f i re pump start settings. 

(c )  Two 50 gpm (maximum) centrifugal jockey water pumps (one operating, 

one standby) to  maintain the firewater header at I50 psi. The pumps 

wil l  take their suction from the sea water header and wi l l  prevent 

automatic starting of the main f ire pumps due to system leaks. 

(d) 1 - K" or ! - Ys" hard rubber hose reels wi l l  provide waterlfoam coverage 

to any point on the platform from two 100 ft. hose stations. 

(e) Deluge systems with automatic area controls capable of wetting the 

wellhead urea and process equipment with the following design 

densities: 

Wellhead, 0.50 gal Ions per minutelf t2 (gprnlf t2) Surface Area 

(S.A.). 

Oil shipping pumps, 0.25 gpm/f t2  S.A. 

Oil/diese! vessels and exchangers, 0.25 gpmfft2 S.A. of upper 

half i f  vessel normally - 50% full. 

Oilfdiesel pumps, 0.25 gpmlft2 S.A., 0.50 gpmIft2 S.A. for 

packing areas. 

Gas compressors, 0.25 gpmlft2 S.A., 0.50 gpmIft2 S.A. for 

packing area. 

Gos compression vesseIs and exchangers, 0.25 gpmlft2, S.A. 

Pig launcher/receiver, 0.25 gpm/f t2, S.A. 

Sump deck, 0.25 gpm/ft2, S.A. 

Misc. Hydrocarbon equipment, 0.25 gpm/ft2, S. A. 

Structural protection, 0. I0  gpmlft2 S.A. Fiare Boom only. 

(f) Two 500 gpm f i re monitors on the main deck to cover the BOP stack 

and the upper well bay area. One 250 gpm fire monitor will be on the 
upper deck. 
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Portable f ire extinguishers of the appropriate size and class for the 

anticipated hazard wil l  be provided and located to  permit coverage of 

the entire platform deck areas and buildings. Different types used are 

dry chemical, C02, and Halon. 

Automatic Halon 130 1 flooding protection system wil l  be provided in 

each turbine generator enclosure. 

Manual f i re alarm pull stations wi I! be provided in the generator room, 

and quarters buildings, and production area buildings. 

Firehose connections at the boat landing (for fire boat use) wil l  be piped 
to the platform distribution system. 

Fire hose cabinets wil l  be on each level inside the quarters building. 

Automatic dry chemical spray over stove and gri l l  wil l  be in the 

quarters building. 

The following is  a brief description of the f i re  detection and alarm system 
components: 

Flame sensors. These wil l  signat a local controller which will signal the 

platform Modicon programmable controller. An audible alarm i s  then 

initiated. An ESU condition with zone deluge wil l  co-nmence unless 

over ridden by the operators. 

Fusible plugs wil l  initiate an ESD and zone deluge. 

Visual sighting. Personnel can initiate shutdown and suppression 

activities from the main control room or fusible plug panels and ESD 

stations. 

Thermal rate-of -rise detectors. These wil l  signal the Modicon 

programmable controller, initiate an audible alarm, and shutdown 

building ventilation. 
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(el Turbine enclosure flaine and rate-of-rise detectors. These wili signal o 

local controller which will s i g ~ a l  the Modicon programmable controller. 

An audible alarrn i s  thcn initiated which wil l  start the Halon flooding 

system, will start the diesel generator, and wil l  shut off  the turbine fuel 

supply 

6.4.4 Personnel Quarters 

Personnel quarters are to be sized for normal drill ing and production 

activities. Facilities include sleeping accommodations for about 72 persons 

with restroom facilities, locker rooms, wash rooms, a galley, dispensary, and 

recreation/training rooms. The quarters building wil l  be designed to minimize 

transmission of vibration and noise. A heliport wil l  be situated on top of the 

quarters building. 

6.4.5 Escape and Lifesavinq Equipment 

The platforrn w i l l  be equipped with three US. Coast Guard approved 

escape/survival capsules, accomodating 36 persons each, plus an adequate 

number of l i fe preservers, l i fe  floats, ring l i fe buoys, f i tst  aid kits, litters, and 

other lifesaving appliances as required by 33 CFR 144. The capsules wil l  be 

equipped with emergency oxygen systems. 

6.4.6 Corrosion Control 

Corrosion i s  to be controlled by using corrosion-resistant coatings on the 

top-side structures and equipment, an underwater sacrificial anode system, 

and internal coating for selected piping, vessels and tanks. Corrosion 

inhibitors wil l  also be added during operations. In addition, piping and vessels 

wil l  be designed with adequate corrosion allowance, and valves wil l  be 

specified with appropriate corrosive resistant trims. 



6.4.7 Aids to Naviqation 

Aids to navigation wil l  consist of four quick-flashing, Coast Guard approved 

white lights visible for 5 miles (one light at each corner of the platform), and a 

Coast Guard approved fog horn with a 2-mile audible range. Al l  aids to 

navigation wil l  meet Coast Guard Regulations for Class A Structures (33 CFR 

67.20). The platform wil l  be painted white to assure high visibility. 

The drilling r ig derrick wi l l  be illuminated for aviation safety with a 

combination of steady and flashing red lights. The heliport perimeter is 

outlined with lights plus one flashing amber beacon. The heliport lights are 

illuminated only during flight operations. 

A United States Coast Guard approved Automatic Radar Plotting Aid (ARPA) 

unit will be installed on the platform, The radar unit will include an anti- 
collision system which wil l  alert operators i f  a vessel is on a collision course 

with the platform. The radar unit wil l  monitor the northbound shipping lane in  

the east to southwest direction (see Section 4.7). 

6.4.8 Communication Facilities 

Intra-platform communication wil l  uti l ize hardwired speakers and handsets. 

Additionally, there wil l  be hand-held portable radios for operational 

communication. 

For external communication with crew boats, supply boats, helicopters, shore 

bases, other platforms, etc., there wil l  be several radio systems. A 

Company-owned microwave system wil l  provide telephone service and circuits 

for the pipeline leak detection system. 

6.5 Environmental Impact Mitiqation Measures 

6.5.1 Turbine Water Injection 

Although not required by regulation, turbines on the platform wi l l  be equipped 

with water injection to reduce emissions of NOx. The system will inject 
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demineralized water (approximately 0.5 ppm or less solids content) info the 

turbine. Injection of water wil l  lower combustion temperatures which results 

in lower rates of NOx production. Injection rates of 0.5 to 1.0 pounds of water 

per pound of fuel are expected. A t  these injection rates, reductions in NOX 

production of 70% have been demonstrated. The Allison 501KB turbine i s  the 

same type which wil l  be utilized on Platform Gail. As shown in Figure 6.1, at 

14,600 RPM @ 600F, the NOx emissions are 4.4 Ibs per engine - hour at a 

fuellwater ratio of 1.0 Ib of fuel to  0.8 Ibs of H20. Without water injection 

(using the same parameters) the NOx emissions are 16.0 Ibs per engine -hour. 

This represents a 72.5% NOx reduction. 

Significant operating experience with gas turbines has demonstrated the 

feasibility of water injection. Water injection has been proven to be feasible 

by emissions compliance tests on the San Diego Union-Tribune Centaur 

generator which utilizes water injection to reduce NOx emissions (Reference 

6.6.1). Information regarding water injection is available in "Standards for 

Support and Environmental Impact Statement, Volume I, Proposed Standards 

of Performance for Stationary Gas Turbines", EPA, September, 1 977. Chevron 

is  continuing to follow the progress of water injection technology. 

6.5.2 Gas Blanketinq and Vapor Recovery 

Al l  pressure vessels, surge tanks and other process equipment operating at or 

near atmospheric pressure, are connected to a gas blanketing and vapor 

recovery header system which maintains a slight positive pressure on the 

system. As gas is  released from process fluids or forced out of vessels and 

tanks as they are filled, i t  is compressed by vapor recovery compressors and 

flows into the sales gas system. As fluids are withdrawn from vessels or tanks, 

blanket gas i s  made up from the platform fuel gas system. This type of gas 

blanketing and vapor recovery reduces explosion hazards by eliminating 

oxygen, eliminates VOC (volatile organic compounds) emissions normally 

associoted with atmospheric tanks and vessels, and recovers energy that would 

otherwise be lost. 



6.5.3 Waste Heat Recovery 

A significant amount of heat i s  required on the p lat forn for process heating 

and to assist in degassing the oil before shipment. Heat i s  also required to 

regenerate glycol and amine used in the gas dehydration and sweetening 

systems, respectively. Since gas turbines are used for power generation, waste 

heat wil l  be recovered from the turbine exhaust to satisfy platform heat 

requirements. This measure conserves fuel and reduces emissions by 

eliminating the need for fired heaters. It also lowers the temperature of the 
turbine exhaust entering the atmosphere. 

6.5.4 Spill Prevention and Containment 

Al l  platform facilities are designed to prevent the occurrence of an oil spill. 

The platform decks are enclosed with a containment curb to prevent 

accidental spillage on the decks fro-n going overboard. Deck drains gather up 

fluids and route them to sumps where the solids and liquids are separated, The 
liquids are pumped back into the main oil separation system; solids are stored 

for transportation to shore for disposal. A l l  process bleed valves and drains 

are also routed to a sump from which fluids are pumped back into the main oil 

separation system. Al l  process liquid relief valves are piped into closed 

systems with liquids flowing to a surge tank from which they are pumped back 

into the main oil separation system. 

In the unlikely eveot that an overboard spill occurs, Platforrn Gail will receive 

oil spill response from Chevron's on-site equip~ent and from Clean Seas, the 

local oil spill cooperative. 

a. Chevron's crew boat normally stationed at  Platform Grace which is 

equipped with 750 f t. of boom and sorbent materials, 

b. The Walosep W-l skimmer which is skid mounted to be lowered to 

Platform Grace's crew boat. 



c. Chevron's crew boat normally stationed at Carpinteria pier which is 

equipped with 750 ft. of boorn and sorbent materials. 

Should it prove necessary, Platform Grace and Platform Gail wi l l  both be 
equipped with 750 f t .  of boorn which can be lowered to a crew boat by a 

platform crane. 

Available oil spill related equipment, both onsite and aboard Mr. Clean. 

The following i s  a list of Chevron provided oil spill equipment which may be 

utilized at a spill from Platform Gail: 

Platform Gail 

750 f t  of Whittaker Expandi boom 4300 series or equivalent. 

240 f t of 3M sorbent boom or equivalent. 

1 - 1/2 boxes ( 1,500 pieces) 3M sorbent pads ( 18" x 18") or equivalent. 

Platform Grace 

750 f t  of Whittcker Expandi boom 4300 series or equivalent. 

One Wa!osep W-l  skimmer. 

240 f t  of 3M sorbent boom or equivalent. 

I box ( 1,000 pieces) 3M sorbent pads ( 18" x 18") or equivalent. 

Crew Boat Stationed at Platform Grace 

750 f t  of Whittaker Expandi boom 4300 series or equivalent. 

I box ( 1,000 pieces) 3M sorbend pads ( 18" x 18") or equivalent. 

240 f t  3m sorbent boom or equivalent. 

One 1,200 gal. floating storage bag for recovered oil. 

Crew Boat Stationed at the Carpinteria Pier 

753 f t  of Whittaker Expandi boom 4300 series or equivalent. 



I box (1,000 pieces) 3M sorbent pads ( 18" x 18") or equivalent. 

240 f t  3;4 sorbent boom or equivalent. 

One 1,200 gal. floating storage bag for recovered oil. 

Oil spill containment/cleanup equipment wi l l  be similar to that carried by the 

vessel Mr. Clean I 1  of the Clean Seas Cooperative. The Clean Seas vessel to 

be most likely utilized in the event of a major oil spill is Mr. Clean I, stationed 

a t  the Santa Barbara harbor. I t  i s  currently equipped as follows: 

Vessel - 136' x 36' 

Offshore Devices Inc. (ODI) advancing mode skirnming system with 
pumps and hoses. 

Walosep W-3 skimmer. 

100 bbl oil-water separator tank. 

2000 f t of Coodyear 14" x 24" inflatable boom. 

1 500 f t  of Whittaker Expandi boom 4300 series. 

One Vikoma Seapack with ! 600 f t of boom. 

One vessel mounted dispersant spraying system. 

One I 6  f t  skiff with 25 hp outboard engine. 

One 32 f t  fast response boat with 2 - 175 hp outboard engines. 

4 Kepner 5000 gal. floating oil storage bags. 

One 12 ton crane. 

5- I 0  bbls Corexit 9527 dispersant. 

Miscellaneous sorbent materials. 

For a detailed discussion of the proposed actions and oil spill equipment in 

case of an oil spill occurrence, please refer to the Oil Spill and Emergency 
Contingency Plan for Platform Gail - Platform Grace, Santa Clara Unit 

(Reference 5.5. I). 

6.5.5 Emergency Flare 

Al l  vapor safety relief valves exhaust into a closed flare header system which 

gathers the emergency releases and routes them through a scrubber to one of 

two flare burners. The high and low pressure burners are designed to be 

smokeless. 



6.5.6 Fuqitive Emission Inspection Proqrarn 

Fugitive emissions are those which result from leaks around pump seals, valve 

stems, hatches, connections and other process components. To minimize these 

hydrocarbon emissions, Chevron wil l  institute a fugitive emission inspection 

and maintenance plan on Platform Gail. 

6.6 Reference 

6.6.1 Solar Turbines Incorporated (1 982). Emissions Performance Tests of the 

Centaur Generator Set with Water Injection for Union-Tribune - PD37201. 

Report prepared for the San Diego Union - Tribune. 
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SECTION 7 
PIPELIM SYSTEM 

7.1 Introduction 

The subsea pipeline system from Gail wi l l  consist of three 8.6" (22 cm) outside diameter 

pipelines which wil l  be brought to  the surface a t  Platform Grace. These are planned for 

installation during late 1986. One line wil l  be used t o  transport Gai 1's oil production and one 

for the gas production. The third line is a spare which can operate in either service or as a 

ut i l i ty  line. The lines wil l  be manifolded t o  the existing two lines (one oil and one gas) from 

Grace to Hope and then to an existing metering station at Carpinteria. On Grace, the gas 

line wil l  have a pig launcher/receiver. The other two lines wil l  have pig receivers. There 

wil l  be no gas or oil metering facilities on Grace for the Gail production. The effect on 

Grace with the current design is expected t o  be minimal. 

From Carpinteria, oi l  wi l l  be routed by existing pipeline facilities to  Chevron's E l  Segundo 

Refinery. The natural gas w i l l  be commingled with Platform Grace gas. transported through 

Chevron's existing pipeline to  an existing metering station at Carpenteria and then 

processed in a new gas sweetening plant and an existing separation plant at Carpinteria. 

The gas wi l l  then be sold to Southern California Gas Company pipeline. 

The following sections wil l  present the pipeline route selection, corridor details, design 

codes, design basis, proposed operations, and other considerations. 

Pipeline Route 

The proposed pipeline route is shown in Figure I. I (See Section I ). The length of the 

pipelines from Platform Gail t o  Grace is approximately 6 miles (10 krn). The line 

profile i s  a gradual slope from a 73Y (225 m) water depth at Gail to  a 318 (97 m) depth 

at Grace. 

Pibeline Corridor: Platform Gail to  Platform Grace 

Surveys and detailed geological evaluations recently completed along the proposed 

route by Woodward Clyde Consultants (Reference 2.5.10 and 2.5.1 I) indicate 

the features that are described in the following sections. 



7.3.1 Geoloaical and Geotechnical Conditions 

A detailed geophysical investigation was performed along the pipeline route from 

proposed Platform Gail t o  Platform Grace by Woodward-Clyde Consultants in  

I98 1 (Reference 2.5.10). The surveyed corridor was about 7000 (2000 rn) wide 

and 37,000 (I 1,000 m) long, Immediately adjacent to this corridor are a slope 
stability and platform site survey areas, extending the total surveyed area in  the 

pipeline vicinity to  over 16 square miles (41 scpare kilometers). Nineteen soil 

samples were taken along this route. Based on this survey work, the final route 

for the pipeline was selected to avoid seafloor anomalies. 

The geological conditions along the proposed pipeline route are generally 

favorable for the laying and mointaining of the pipeline. The route does not 

cross any faults or hard-bottom features. The route was chosen to proceed west- 

northwesterly from Platform Gail rather than northwesterly. as would be more 

direct, in order to  avoid the slope instability area. Here, internally coherent 

blocks of sediment appear to have moved translat ionally downslope, as discussed 

in Sections 2.3.2 and 4.2.1. By heading west-northwesterly, the pipeline wi l l  

skirt around the edge of the slide terrain (Figure 4.2) at an area where slopes are 

low (less than 1.90 or 1:30 or 3%). Therefore, very l i t t le  deflection would be 

expected during earthquake loading. 

The distribution of shallow gas along the proposed pipeline route Figure 4.2) has 
been summarized by Woodward - Clyde Consultants (Reference 2.5.10) as 

follows: 

"Shallow gas horizons occur over more than two thirds of the survey area. 

Geochemical analysis (subcontracted to Carbon Systems lnc., see 

Appendix D) of sediment cores retrieved during the boring program 

corroborated the evidence of shallow gas as indicated by the seismic 

subbottorn profiles. The testing indicated that the gas was mostly 

methane derived from leakage of petrogenic gases from reservoirs below. 

The geochemical analysis also showed that methane values were not high 
enough to indicate the presence of large cpantities of gas in the bubble 

phase, thus implying that the gas is largely dissolved in the pore waters. 



The shallow gas over most of the area appears to  be dispersed but 

relatively continuous. The UN1800M profiles indicated gas by showing 

grey zones in which other reflectors are masked and by a lack of 

penetration below those zones with occasional bright spots ... I t  was 

possible to  contour the depth below the sea floor t o  the dispersed 

gas-charged sediments ... except in the area of the slide terrain where the 
hummocky topography made the contouring unreliable. 

A small portion of the shallow dispersed gas was mapped but not 

contoured, as its distribution was highly irregular and discontinuous... The 

depth from the sea floor in this area to the gas horizons was a b u t  28 to  

60  (8.5- 18 m). 

Shallow gas mapped around the area of Platform Grace has a decidedly 
different character. Cornpared to the areas of shallow dispersed gas. the 

area south of Platform Grace showed dramatic bright spots on the 

UNISOOM profiles with a very irregular distribution; the gas here also 

appeared to  be considerably deeper, about 168 to  250 (51 to 76 m), than 

the bulk of the gas mapped in the area. Because of the dramatic bright 

spots, it is inferred that the gas in this area may ti present in  greater 

concentration and arnovnts than in other areas of the survey." (Reference 

2.5.10) 

The seafloor sediments along the route wi l l  also adequately support the pipeline. 

The soil along most of the pipeline route consists of a surface layer of si l ty sand 

to  sandy silt (SM-ML) about 12" t o  18" (30 cm to 46 cm) thick. The silty sands 

are underlain by very soft t o  medium st i f f  clays of medium to  low plasticity. 

The soil along the pipeline route close to  Platform Croce consists of silty sands 

to sandy silts to the maximum depth sampled (2' t o  3 or 0.6 m to I m). 

Additional detai Is of the. geological conditions along the pipeline route are given 

in Section 4.2 of Reference 2.5.9. 



7.3.2 Cul tura l  Resources  

Woodward-Clyde Consu l tan t s  ut i l ized t h e  services  of Dr. E. Gary  St ickel  t o  

review t h e  r o u t e  of t h e  proposed pipeline f o r  cul tural  and archaeological  

resources.  D a t a  recen t ly  acquired by Chevron on L e a s e  P 0213 w e r e  reviewed by 

Dr. Stickel. Very l i t t l e  of t h e  survey a r e a  i s  within t h e  394' (120 m) w a t e r  depth 

(or shal lower)  specif ied by NTL 77-3. Dr. S t icke l  ident i f ied f ive  side-scan sonar 

anomalies  (A  through E) within t h i s  w a t e r  depth. Anomalies  .A and B w e r e  

ident i f ied as l inear  f e a t u r e s  t h a t  a r e  probably cables  or anchor  drag marks. 

Anomaly C i s  t h e  exis t ing pipeline f r o m  Pla t fo rm G r a c e  t o  P la t fo rm Hope. 

Anomaly I3 was fa in t  and was ident i f ied as possible anchor d r a g  marks. Anornalv 

E had low relief and possibly represen ted  exposed s t i f f  sed iments  a t  t h e  shelf-  

s lop break. As t h e s e  f ive  anomalies  have no cul tural  significance, Dr. Sticke! 

de te rmined  t h a t  t h e r e  a r e  no  cul tural  resources  within the survey area .  

7.4 Design Codes  

T h e  pipelines will be designed, cons t ruc ted ,  t e s t e d ,  opera ted ,  and  inspec ted  i n  

a c c o r d a n c e  with the l a t e s t  edi t ion of t h e  following design s tandards:  

o Liquid Petroleum Transporta t ion Piping Systems,  Amer ican  National Standards  

Ins t i tu te  (ANSI) B3L.4. 

o Gas Transmission and Dist r ibut ion Piping Systems,  Amer ican  National S tandards  

Ins t i tu te  (ANSI) B31.S. 

o Transporta t ion of Hazardous Liquids by Pipeline: Minimum Federa l  S a f e t y  

Standards, Department of Transportation Regulation 49, Part 195, 

o Transporta t ion of Natura l  and O t h e r  Gas by Pipeline: .Minimum Federal  Safety 

Standards ,  D e p a r t m e n t  of Transpor ta t ion  Regulat ion 49, P a r t  192. 

o Recommended  P r a c t i c e  f o r  Design, Construct ion,  Opera t ion  a n d  Maintenance of 

Of fshore  Hydrocarbon Pipelines, Amer ican  Pe t ro leum I n s t i t u t e  Publication API- 

RP 1 1 1 1 .  



o OCS Order No. 9. 

7.5 Pipeline Design Basis 

A schemat ic  of t h e  pipeline system from Platform Gail t o  Platform Grace is  included 

as Figure 7.1. 

The oil character is t ics  used in sizing studies to da t e  are: 

Gravity: API 170  - 280 

Oil Viscosity: 9cs - 606cs (at  1040F) 

The  gas will be  a t  i t s  hydrocarbon dewpoint when leaving Pla t form Gail. As t h e  

t empera tu re  drops, liquids will condense. Assuming a 525 psig discharge a t  Gail and a 

required 380 psig pressure at Grace, and using pigging spheres to control the effects of 
liquids, t h e  8.625" (22 cm) l ine will handle 25 MMSCFD. 

The pipelines will also be capable of operat ing successfully at  offpeak capacity. Fo r  

t h e  oil line, calculations show t h a t  a res ta r t  can be accomplished with t he  line 

contents  at 47OF if t h e r e  is an extended shutdown. Fo r  t h e  gas line, low flows will 

cause  excessive pressure drops if condensed liquids a r e  allowed to  accurn ulat e. 

Therefore,  pigging will be  scheduled t o  avoid this  situation. 

The proposed pipelines will be designed to ensure that they can be safely installed and 

operated in an environmentally acceptable  manner. Specific design data  will be 

supplied in compliance with .MIMS OCS Order No. 9. 

7.5.1 Design/Operating Conditions 

Maximum design pressure of t h e  oil, gas, and  spa re  pipelines t o  Platform Grace  

will require less wall thickness t han  t h a t  required t o  withstand installation 

stresses. For t h e  oil and spare  pipelines, a n  ANSI 600 system will be t h e  

minimum design pressure. The gas pipeline will have an  ANSI 390 system. 
Maximum operat ing pressures will be less than 900 psig in t h e  crude l ine  and less  

t h a n  740 psig in t h e  gas line. 

a 



By adjusting the discharge pressures, the pipelines wil l  be capable of handling the 

range of expected flows at maximum efficiency. The oil tine size wi l l  be 

sufficient to  transport up to  15.100 barrels per day of crude oil. The gas pipeline 

wi l l  be sired to have a capacity of 25.2 MMSCFD. 

Temperature of crude in  the oil pipeline i s  expected to range from 470F to 

l3CPF. Temperature of the gas line is expected to range from 450F to  900F. 

The pipelines wil l  be designed to accommodate thermal effects without damage. 

7.5.2 Mechanical Design 

Pipeline material specifications wil l  be developed to  satisfy requirements of both 

operating and installation modes. 

Pipelines wil l  be designed to resist predicted recurring environmental loads 

resulting from steady-state and wave induced currents, and seismic activity. A 

report is  available on ocean currents, based on current surveys previously carried 

out in the area (Reference 4.7.3). 

7.5.3 Corrosion Protection 

Pipelines wi l l  be protected from external corrosion by coatings and cathodic 

protection (sacrificial anodes). Internal corrosion wil l  be controlled through the 

use of corrosion inhibitors, through proper selection of pipeline materials, and 

additional pipewal l thickness to provide corrosion allowance, 

7.5.4 Construction 

The pipelines wil l  be installed using the conventional laybarge and stringer 

method. Pipe joints, 40 (12 m) to 60 (18 m) feet in  length, are welded together 

offshore 'on a floating deck and then lowered to  the seabed in a controlled 

configuration to  prevent overstressing (See Figure 7.2). 

The pipejoints are welded into a continuous string on a long, greatly curved 

production ramp. The anchored lay barge is pulled forward one pipe length as 



e a c h  new joint is  added. During pull up, t h e  pipe s t r ing  passes down t h e  r a m p  

o n t o  a s t r inger ,  and to t h e  ocean  floor in a S-curved configuration . Tensioners  

positioned along t h e  production r a m p  provide a hold back f o r c e  which l i m i t s  the 

c u r v a t u r e  of t h e  pipe s t r ing and h e n c e  t h e  maximum s t ress  t o  which t h e  pipe i s  

subjected.  

Pr ior  t o  construct ion,  a l l  pipe and coat ings  will b e  inspected f o r  defects .  

Pipeline welding procedures  and welders  will b e  qualified. During construct ion,  

a l l  g i r th  welds will b e  100 p e r c e n t  radiographically inspected. Full t ime ,  

qualified inspectors  will moni tor  a l l  phases of construction. Pipelines will b e  

gauged and will be  pressure  t e s t e d  with  corrosion inhibited w a t e r  t o  1.50 t i m e s  

t h e  maximum design pressure. T h e  t e s t  w a t e r  will remain in t h e  pipelines unt i l  

production begins and will be t r e a t e d  in accordance  with  applicable regulations 

prior to disposal. 

7.6 Pipeline Operat ions  

P la t fo rm Gail's vo lumet r ic  comparison oil leak d e t e c t i o n  system is comprised of 

a c o m p u t e r  s y s t e m  t h a t  will perform a volumetr ic  ba lance  in one-minute 

intervals.  Obtaining a volumetr ic  balance en ta i l s  the comparing of al l  volumes 

which have entered a pipeline segment to the volumes which have left the 
segment .  ,411 pipeline volumes will be t e m p e r a t u r e  compensa ted  t o  600F and  

adjusted by the appropr ia te  m e t e r  fac to r .  Additionally, t h e  pipeline inventory 

will be  c o r r e c t e d  f o r  changes due t o  pressure  f luctuat ions .  A volumetr ic  m e t e r  

will b e  ins ta l led a t  t h e  e x i t  f r o m  Gail  and at t h e  e n t r y  t o  G r a c e  on both t h e  oi l  

l ine and the s p a r e  line. Volumetr ic  m e t e r s  a l ready e x i s t  on t h e  oil l ine ex i t  point 

f r o m  G r a c e  and a t  t h e  oil h e  e n t r y  point t o  Carpinter ia .  

The volumetr ic  balance i s  checked  a t  seven d i f fe ren t  l eak  levels  over d i f fe ren t  

t i m e  periods spanning f r o m  o n e  minu te  to monthly. If a n  excessive imbalance  

occurs  a n  a la rm will be sounded. This volumetr ic  balance system enables t h e  

de tec t ion  and a l a r m  of l eaks  as smal l  as 0.1 barrel  per minu te  in a 20-minute 

period and 100 bar re l s  over a 30-day period. Also, if a l e a k  of t w o  barrels  o r  

m o r e  occurs  in  a one-minute interval ,  t h e  sys tem will a larm.  T h e  leak de tec t ion  

sys tem will be designed i n  accordance  with  MtIS OCS Order  No. 9. 



Gas enter ing offshore pipelines wil l  also be metered  as will deliveries t o  t h e  

onshore facilities. .4 continuous comparison is  not feasible  due t o  t h e  2-phase 

na ture  of the  flow. 

High and low pressure shut -down devices will automatical ly shut-in offshore 

production and shut-down pipeline(s1 if changes in pressure (high or low) exceed  

preset limits. Pipelines coming onto  and leaving platforms will have automatic 

shut-down valves opera ted  in accordance  with M M S  OCS Order  No. 9. 

Corrosion inhibitors, pipeline pigs, and instrumented pigs will be used as needed 

t o  assure tha t  pipelines rernain f r e e  of potentially harmful deposits and defects .  

For t h e  gas line, pigging will be used to displace condensate in t h e  line and t o  

control  pressure drop. 

All Gail pipelines wilI be operated in accordance with M S I S  OCS Order No. 9. 

This will include ex terna l  inspections of the lines, test ing of sa fe ty  devices, and 

ac tua t ion  of isolating valves on the  prescribed schedule. 

7.7 Other  Considerat ions 

7.7.1 F ish inglvar ine  Pipeline Compatibi l i ty  

The pipelines will l ie  on the  seabed. There  a r e  no plans for installation of any 

appurtenances for subsea t ie-ins on t h e  Gail pipelines. If provision is  made for 
fu ture  subsea tie-ins, a smooth cover  for  the pipeline tha t  res t s  on t h e  seabed 

will be installed to  ensure compatibility with fishing equipment and to preclude 

damage t o  t he  pipeline systems. 

7.7.2 Seabed Topographic Alterations 

Anchor scars can  occur on the  ocean floor as a result of anchoring drilling 

vessels (drillships, semi-subm ersibles), pipelaying barges, or occassionally jack-up 

drilling barges. The  ex ten t  of any disturbance may vary from area to area. 

Differences  in t h e  amount  of disturbance generally result from variations in 

ocean floor sediments  and weather conditions. It has been noted tha t  the  most 

severe  scarr ing of t h e  ocean  floor has occurred where drilling vessels o r  



pipelaying barges have been anchored in  soft bottom sediments and have been 
subjected t o  s torm conditions. During normal offshore operations (anchor 

deployment and anchor retrieval by t h e  lay barge) only a minor disturbance of 

t h e  ocean floor would be expected to  occur. Chevron's contractors  will b e  

instructed t o  take  all feasible s teps t o  minimize scarring. 

I f  seabed scarr ing does occur,  various al ternat ives to  mit igate  t h e  situation will 

be explored. As possible mitigating procedure, Chevron could use mderwa te r  

video equipment and, in some cases, side-scan sonar to determine the extent of 
disturbance t o  t h e  ocean floor a f t e r  platform and pipeline installation. In t he  

event  a disturbance of t h e  ocean  floor is indicated by t h e  surveys, Chevron would 

undertake appropriate mitigation measures t o  minimize t he  disturbance t o  the 

ocean floor if such dis turbance appears  t o  impair t h e  fu tu re  use of t h e  a r e a  by 

fishermen. 

Chevron will continue its e f for t s  to inform local fishermen of potential hazards 

during t h e  exploratory project via meetings with fishermen's groups and 

announcements of the projects  act ivi t ies  in the Coas t  Gua rds  Notices t o  

Mariners. 

If anchoring procedures or accidential equipment loses at t r ibutable t o  Chevron's 

act ivi t ies  leave  seafloor obstructions which foul fishing nets, fishermen will be 

compensated for  lost gear by Chevron. The Fishermen's Contingency Fund will 

continue t o  be available in those cases where clear  responsibility cannot be  

established, Therefore, potential impacts of the proposed project on commercial 
fishing a r e  expec ted  t o  be minor, localized, and temporary. 
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