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Investigation and Report

Authority

On or about September 29, 1998, an oil spill occurred in the Gulf of Mexico
in South Pass (SP) Block 38 as a result of a pipeline rupture. The spill
volume, in conjunction with activities surrounding source identification,
resulted in a decision by the Minerals Management Service (MMS) to
conduct an investigation of the incident. The investigative process is
designed to be a fact-finding proceeding with no civil or criminal issues and
no adverse parties and with the ultimate purpose being to prepare a public
report. The report is a compilation of relevant facts surrounding the spill

and includes findings, conclusions, and recommendations.

The following MMS personnel were designated as members of a spill
investigation panel by the Regional Director of the MMS Gulf of Mexico
Region (GOMR):

Name Department/Section

David M. Moore Field Operations, Pipeline Section

Frank Torres Field Operations, Pipeline Section

Mike Joseph Production and Development, Surface Commingling

and Production Measurement Section
The panel members were named by memorandum dated October 20, 1998
(see Attachment 1), pursuant to Section 208 (subsections 22 d, e, and f) of
the Outer Continental Shelf (OCS) Lands Act, as amended (1978), and the
Department of the Interior Regulations 30 CFR Part 250. David M. Moore

was designated as panel chairman.

Staff from other agencies that have direct authority over right-of-way
(ROW) pipelines in State offshore waters or offshore spill response were

also solicited by MMS to assist in the investigation, and included:
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Procedures

Name Agency/Department

Buddy Sheets U.S. Department of Transportation (USDOT),

Office of Pipeline Safety
LCDR George Butler U.S. Coast Guard (USCG), Marine Safety Office,
Morgan City

On November 17, 1998, investigation panel members, including David M.
Moore, Frank Torres, Mike Joseph, and Buddy Sheets, attended a meeting
conducted at Chevron Pipe Line Company’s (CPLs) office located at 935
Gravier Street, New Orleans, Louisiana. The purpose of the meeting was to
obtain data collected by CPL staff resulting from their internal investigation
of the pipeline spill incident as well as to begin preliminary inquiry into

events surrounding the spill.

The meeting consisted of presentations by CPL personnel on the sequence
of events, repair procedures, and recommended action items, and was
followed by an open discussion period. A copy of the CPL report “South
Pass 49 Pipeline Root Cause Analysis and Pipeline Repair Presentation —
11/17/98," was obtained for panel review and was made part of MMS
investigative files. A copy of the report was subsequently forwarded to the

USCG panel representative who was unable to attend the presentation.

On January 14, 1999, the investigation panel chairman forwarded a list of
questions to CPL. The questions were developed based upon input from all
panel members seeking additional data or clarification of information
presented in CPL’s internal report. Questions focused mainly on data
required for accounting of oil presumed lost as a result of the spill, internal

company communications, and standard versus upset operating practices.
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On January 15, 1999, the panel investigation chairman met with two
representatives of CPL to confirm data provided in the CPL spill report
through review of a time line analysis prepared by the panel chairman from
available event data. During the discussions, CPL staff provided additional
insight into pipeline and supervisory control and data acquisition (SCADA)
operations, problems with communication during the spill, and tank gauging

practices.

At that time, CPL staff provided written responses to questions posed by the
investigation panel. Answers to each question and associated data provided
to support answers were reviewed for completeness and clarity. Subsequent

to the meeting, answers were forwarded to all panel members for review.

On January 22, 1999, the Chevron Customer Service Center (CSC) E-
mailed answers to questions posed during the meeting between MMS and
CPL personne] on January 15. An additional request for information was
forwarded to CSC on January 25, 1999, following review of Chevron’s
responses to the original MMS data request. CSC’s responses were

received by facsimile on January 27.

The investigation panel convened on Wednesday, January 27, to review all
data collected during the discovery portion of the investigation. The panel
began the process of reviewing, editing, and approving portions of the
report that had been prepared by the panel chairman. The panel also
collectively discussed the preparation of the remaining portions of the report
and developed draft report conclusions and recommendations. All panel

members were present.

On Tuesday, March 2, additional questions on issues ranging from safety

system operations to established post-hurricane operational procedures were

3
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faxed to personnel at BP Exploration, Inc. (BP), OXY USA, Inc. (OXY),
and CPL. By March 29, all affected parties had responded to the questions
posed by the investigation panel. The panel chairman also conducted a
telephone interview with an employee of Taylor Energy Company on

March 8.

Preparation of the draft report was completed and it was forwarded to panel
members on April 13, 1999. Following inclusion of revisions by members
and completion of the MMS publication approval processes, the final report

was published for public review in July 1999.
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Background

The South Pass (SP) 49 pipeline system, which originates in SP Block 49 and
connects to the SP 49 Onshore facility, is partially located off the Louisiana
coast and is part of the West Bay Pipeline System (see Attachment 2). The
SP 49 system is -operated by CPL but is jointly owned by Mobil Eugene
Island Pipeline Company, Pogo Offshore Pipeline Company, Unocal Pipeline
Company, BP Offshore Pipelines, Inc., Conoco, and CPL.

The pipeline system consists of a 10-inch right-of-way (ROW G07561)
pipeline (SN 5625), 156,288 feet in length, of which 125,279 feet are in OCS
waters. The system has an operating capacity of 59,000 barrels per day
(BPD) and a static capacity of approximately 13,995 barrels. Recent
throughput was 17,250 BPD. The pipeline, constructed in 1980, has a
maximum allowable operating pressure (MAOP) of 1,440 pounds per square
inch (pst) and normal operating pressures that vary from 0 psi to 360 psi
along the length of the pipeline. Water depths along the pipeline’s route,
which crosses through SP Blocks 49, 50, 52, 53, 46, 45, 37, 38, 27, 26, and
25, and Mississippi Canyon (MC) Blocks 151, 150, 149, range from sea level
to approximately 780 feet deep.

Four primary oil production platforms are connected to the pipeline,
including SP 45 A, operated by OXY; MC 109 A, operated by BP;

MC 20 A, operated by Taylor Energy Company; and SP 49 A, operated by
Chevron, U.S.A. (CUSA) (see Attachment 3). Two additional platforms, SP
49 B and SP 49 C, produce to SP 49 A, where production is metered. As a
result, only SP 49 A will be addressed. For the remainder of the report
platforms will be identified by their location only, e.g. CUSA’s SP 49 A will
be referred to as SP 49.
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Following are basic production and platform data for each of the facilities
that deliver oil to CPL’s 10—inch transportation pipeline:
SP49 MC20 MC 109 SP 45
Avg. Daily O1l Production (BOPD) 6,200 600 10,300 180

Avg. Daily Gas Production (mmscfd) 245 6 8.8 3
24-Hour Manned Facility? Yes Yes Yes  Yes
SCADA System? Yes Yes Yes Yes

MC 20 connects to the SP 49 system via a 6—inch oil pipeline, 53,570 feet in
length (SN 7296), constructed in 1984; MC 109 connects to the SP 49
system via an 8—inch oil pipeline, 36,959 feet in length (SN 9347),
constructed in 1991; and SP 45 connects to the SP 49 system via a 4—inch
oil pipeline, 4,480 feet in length (SN 8738), constructed in 1989. SP 49 is
the originating point of the SP 49 pipeline system.

Oil delivered to the SP 49 pipeline system is flowed to a tank battery
referred to as SP 49 Onshore (see Attachment 3). The battery consists of
three tanks, each with a capacity of 5,000 barrels. One inch of height in the
three tanks combined equals 52 barrels. Only one of the tanks is equipped
with a gauge that allows visual confirmation of fluid height. Levels in the
tanks are maintained at five feet. When fluid height in the tanks reaches
eight feef, pumps automatically cut on in order to transfer the oil into the
onshore pipeline network. Operation of the pumps that lower fluid level can
be accomplished manually by an operator on site or remotely by an operator
stationed at Chevron’s Customer Service Center (CSC), located in Houston,
Texas. Inno case, however, can pumps be started if the fluid level is below

five feet.
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Incident Description — Pre-Hurricane Pipeline System Operations
During the latter part of September 1998, Hurricane Georges threatened oil
production and handling facilities in the Gulf of Mexico. With the imminent
impact of the Category 4 hurricane, operators of facilities that tied into the
CPL 10-inch pipeline began preparations to shut down facilities and
evacuate personnel. As part of the evacuation procedures, all facilities were

required to read meters manually and then to fax the readings to CPL.

On the afternoon of September 25, BP personnel stationed on MC 109 shut
down power at approximately 1400 hours, prior to departing the platform.
On the same day, OXY personnel followed a similar set of actions. In both
cases, termination of power resulted in the cessation of SCADA
communications with Chevron’s CSC. On September 26, Chevron CSC
lost SCADA communications with Taylor Energy Company’s MC 20
platform, which had also been shut down due to the impending storm.
While CUSA evacuated personnel from SP 49 during the same period, the
platform remained on production and was operated remotely by Chevron
Production (CPDN) staff located at the Gravier Control Center. The
platform was eventually shut in on the morning of September 27 because of

the loss of SCADA communications with the platform.

All facilities remained shut in through the remainder of September 27 and
the entire day of September 28 as Hurricane Georges passed through the
Gulf of Mexico as it moved northward to make eventual landfall in
Mississippt. Throughout this period, SCADA communications were
moperative because of the lack of power at all platforms as well as at SP 49

Onshore.
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Incident Description — Post-Hurricane Startup Operations
By early afternoon on September 29, operators of the various facilities had
already or were in the process of transporting personnel back to their
platforms and were actively assessing platform damage and performing post-
hurricane inspections per individual operations manuals. Coordination of
startup operations of the SP 49 pipeline system was to be overseen by the
CPL Gulf Coast Operations Team, headed by the Region Operations
Manager. The team consisted of Field Team Leaders (FTL), the CSC Team

Leader, Tech Services and Health, Environment, and Safety staff personnel.

It should be noted that both SP 49 and MC 20 remained shut in following
the hurricane. The emphasis of this report is thus placed on operations of
CSC, SP 49 Onshore, MC 109, and SP 45, and events surrounding the
pipeline leak that occurred in SP Block 38.

Following the hurricane, Chevron staff inspected the onshore facilities for
damage. As there was no apparent significant damage, a standup test was
conducted on the West Bay System from SP 49 Onshore to the Empire
Terminal (see Attachment 2). The test was conducted on September 29,
from 1330 to 1430 hours, at a pressure of 238 psi. Discussions internal to
Chevron personnel resulted in the determination that a standup test was not
required for the offshore portion of the SP 49 system, as SCADA
communications had been restored at that time. As SCADA was not,
however, operational for SP 49 Onshore, a Chevron employee was
dispatched to the tank battery to monitor tank levels and to relay this
information to the CSC controller for comparison to SCADA readings from

the facilities that would be pumping into the SP 49 pipeline system.
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On September 29, at 1500 hours, the Chevron FTL, following discussions
with CSC, gave SP 45 permission to start up production operations and to
pump into the system. When all wells are on production, SP 45 has a
production rate of approximately 180 BOPD. Production is collected in a
200 barrel tank at the facility and then pumped into the SP 49 system when
the pump cycles on at approximately 75 percent of tank capacity. During
each pump—down phase, 100 barrels of oil are pumped into the system.

This sequence occurs approximately once every 12 hours.

On September 29, personnel on MC 20 began placing wells back on
production with produced oil being collected in a 120-barrel tank on the
platform. When the tank was near its capacity and was ready to be pumped
down, CPL staff were notified and permission was requested to pump
collected oil into the SP 49 system. CPL withheld permission for MC 20 to

pump, resulting in facility staff having to shut in all affected wells.

At 1630 hours, the Chevron Pipe Line FTL is reported to have given MC
109 permission via telephone to resume production operations, with the
instructions that startup was to take place during daylight hours only, so that
overflights of the pipeline could be made to ensure prompt sighting of an oil
spill, should one occur. They were also instructed to look for released oil

around their platform.

When all wells are on production, MC 109 has a production rate of
approximately 10,300 BOPD. Full production, however, is not reached for
approximately three days. As a result, MC 109 never reached full
production during the post-hurricane startup sequence in which gas-lift wells
were being slowly placed on production. While it is reported that MC 109

came on production at approximately 1900 hours, charts indicate that the



Introduction

platform did not resume pumping until approximately 2200 hours on

September 29.

Neither CSC nor the Chevron FTL received verbal confirmation from BP
that oil was being pumped into the SP 49 pipeline system. Although
SCADA communications were initially restored with MC 109 at
approximately 1000 hours, the CSC lost SCADA communications with MC
109 at approximately 2000 hours.

Throughout startup, the SCADA communications systems at CSC which,
when operational, can monitor pressures and flow rates at SP 49, MC 20,
MC 109, SP 45, and SP 49 Onshore, were working intermittently. Hard line
communications between all facilities were also intermittent because of
hurricane damage. As a result, the CSC was unable to monitor flow rates
continuously at the facilities flowing into the SP 49 system or at the SP 49
Onshore tank battery, or to maintain constant voice communication to verify
operations. The only means of voice communication between CSC and
personnel at MC 109 was a cellular phone on MC 109. This, too, became

inoperative during the evening of September 29 because of battery failure.

To monitor production, given the problems being experienced with both
SCADA and hard lines, the Chevron FTL had dispatched a gauger to SP 49
Onshore to hand-gauge the tanks. Per instructions, the gauger recorded
and reported field measurements to CSC staff for comparison with available
SCADA readings throughout the evening of September 29 and the morning
of September 30.

Both MC 109 and SP 45 remained on production throughout the morning of
September 30. It was not until 0900 hours, however, that CSC became

10
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aware, through the use of restored SCADA, that MC 109 was pumping oil.
In fact, the SCADA communications with MC 109 had been restored since
0740 hours.

The CSC controller noted at 1000 hours that SCADA communications with
SP 49 Onshore had been restored, providing full access to data for

volumetric comparisons to assess system integrity.

At 2015 hours on September 30, following review of tank level readings
taken by the gauger, confirmation of tank gauge operation, and review of
SCADA data, MC 109 was ordered to shut down operations. The decision
followed CSC’s realization that MC 109 had been pumping oil into the

SP 49 pipeline system for approximately 25 hours without any apparent

change in levels in the SP 49 Onshore tank battery.

During 1ts imtial construction, the MC 109 pipeline was equipped with a
safety breakaway joint. The joint, which incorporates check valves, is
designed to fail when the pipeline is subjected to sufficient tension and
ensures that the amount of oil released due to the failure is minimized.
Given the assumption that this breakaway joint on the MC 109 pipeline had
parted, SP 45, which is downstream of MC 109, was allowed to remain on
production during the morning of October 1. It too, however, was
eventually ordered shut-in at 0715 hours, with production ceasing
approximately 15 minutes later. At this point, all potential sources that

could produce or pump oil into the SP 49 system were shut in.

The BP Incident Management System had been initiated during the previous
evening (September 30 at 2100 hours) through contact of the BP
Operations Section Chief following the orders from CPL to shut in

11
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production because of apparent line shortages. On October 1, at 0900
hours, as a result of CPL’s inability to determine the cause of the line
shortage, BP reported the spill to the National Response Center (NRC) on
the basis that MC 109 had pumped approximately 7,500 barrels of oil
unaccounted for by CPL. At 1030 hours, BP activated their spill

management team to respond to the spill.

Prior to BP’s reporting of the spill, there had been no reports of sightings of
ol in or around MC 109 or along the SP 49 pipeline route. Shortly after the
report, a USCG surveillance helicopter flight located a major oil slick in the

MC/SP vicinity.

For a review of response actions taken by BP during the initial phases of the
spill, see the report “Incident: South Pass Spill Volumes 1-I11,” which is part
of the MMS investigative files. MMS conducted an investigation of the BP
response, which can be found in the report “October ‘98 Chevron Pipeline
Oil Spill Environmental Impact and Response Evaluation” (see

Attachment 4).

Oil Spill Observation Reports
During the initial phases of startup of the SP 49 system, CPL conducted a
number of overflights to look for signs of oil from their pipeline. After
SCADA and tank level readings pointed to a significant oil loss, BP also
mitiated overflights of their pipeline. The Morgan City Marine Safety Office
(MSO) also began overflights in the SP/MC areas following notification by
the NRC of a possible major leak. Available overflight data are summarized
below, while a map showing locations of reported spills can be found in

Attachment 2.

12
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September 29

»>

»

1515 hours — No oil sighted during overflight by CPL.
1630 hours — No oil sighted during overtlight by CPL.

September 30

»

0700 hours — Overflight of SP 49 system by CPL during system startup
did not reveal any oil on water.
1300 hours — Overflight of SP 49 system by CPDN during system

startup did not reveal any oil on water.

October 1

»-

>

>

0645 hours — Overflight did not sight any oil slicks.

0900 hours ~ No oil sighted during overflight by CPL.

0930 hours — No oil sighted during overflight by CPL.

1030 hours — No oil sighted during overflight by CPL.

1030 hours —~ Oil slick sighted during helicopter flyover. Slick reported
to be located 12 miles west of MC 109.

1208 hours — NRC report to MSO Morgan City indicates location of
incident is WD Block 143 at 28° 39' 42" N, 89° 33' 5" W. Slick
described as thick and dark brown, 200 feet wide and extending beyond
the horizon. Reported by Shell Offshore, Inc. Incident No. 457970.
1230 hours — USCG reports to CPL of sighting of slick 27 miles by one
half mile located in WD Block 143.

1232 hours — NRC report to MSO New Orleans indicates location of
incident SP Block 87 at 28° 43' 12" N and 89° 25' 50" W with slick
described as silver/rainbow. Reported by Marathon Qil. Incident No.
457977,

1320 hours — No oil sighted during overflight by CPL.

1430 hours — No oil sighted during overflight by CPL..

13
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¥

1522 hours — NRC report to MSO New Orleans indicates location of
incident MC Block 109 at 28° 5' 0" N, 90° 0' 0" W with volume shown
as 7,500 barrels of crude oil. Reported by BP. Incident No. 458019.
1530 hours — No o1l sighted during overflight by CPL.

1600 hours — Spill reported to be 30 miles southwest of mouth of
Mississippi River delta. Spill size 27 miles by 7 miles. Estimated
volume is 3,700 barrels.

1645 hours — No oil sighted during overflight by CPL.

USCG overflight observed dark brown slick with light sheen 15 nautical
miles by 1 nautical mile running NE to SW. Position 28° 50.6' North
and 89° 12.8' West to 28° 51.7' North and 89° 19.7' West.

October 2

>

»>

1100 hours — No oil sighted during overflight by CPL.
1229 hours — USCG locates sheen approximately 5 x 5 miles in position
28° 54.8' North and 89° 16.3' West. Described as light rainbow with

areas of heavier rainbow.

October 3

>

>

1245 hours — No oil sighted during overflight by CPL.
1715 hours — No oil sighted during overflight by CPL.

Qctober 4

»>

»

>

0700 hours — No oil sighted during overflight by CPL.
0900 hours — No oil sighted during overflight by CPL.
1145 hours — Aerial surveillance finds no oil on water.
1245 hours — No oil sighted during overflight by CPL.

1315 hours — Aerial surveillance finds no oil on water.

14
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» 1520 hours — CPL overflight observes spill from pressure testing
sequence. Latitude 28° 56'44.4") Longitude 89° 16'47.9". Estimated
volume = 85 barrels.

» Surveillance flight sights oil on water at Latitude 28° 54.31' N and
Longitude 89° 14.66' W with an estimated volume of between 50 and
100 barrels.

October 5
» 1500 hours — Overflight locates slick at Latitude 28° 56.74' and
89° 16.8'. Slick described as being 0.75 miles by 200 yards.

Analysis of System Receipts and Deliveries and Leak Detection
At the time of the incident, Chevron considered the pressure safety low
(PSL) on the pipeline system as the primary method for detection of
pressure losses indicative of leaks in the pipeline system. The following is
excerpted from data provided by CPL in response to MMS questions
regarding the incident. “As this offshore pipeline has MMS required PSL
shutdown equipment and meets [US]DOT 195.402 for operation with fail
safe equipment, CPL ‘lightly’ monitors this pipelne for abnormal conditions
including pipeline leaks. The controller displays, continuously, the SP 49
Onshore tank levels trend line for monitoring the operations of this system.
The pipeline graphic is pulled up intermittently to note LACT [lease
automatic custody transfer] status, specific tank level and pipeline pump
status, etc. By monitoring all of these, a controller when noting an abnormal

condition, makes the determination of a probable pipeline leak.”

During the early stages of the pipeline system startup following the
hurricane, tank level readings were being recorded at the CSC by SCADA.

15
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At the same time, the FTL had dispatched field personnel to the tank battery
to gauge the tank physically and to report the readings to the CSC
controller. Following are readings that show a comparison of the tank levels
recorded by each method. Please note that the time intervals are not equal,

with lapses between noted readings ranging from several minutes to several

hours.
Tank Levels
Time SCADA Gauger
September 29 1800 7.1
1833 5.6
2100 4.6' 4'10 %"
2140 4'10 5" (OL)
2240 410 %" (OL)
2340 4'10 %" (OL)
2400 48 410 1"
September 30 0040 4'10 %" (OL)
0140 4'10 %" (OL)
0240 4'10 %" (OL)
0300 4.8 4' 10 14"
0340 4'10 2" (OL)
0440 4'10 %" (OL)
0500 4.9 410 1" (OL)
1000 5.13'
1400 5.13"
1600 5.13"
2210 4'8 %" (OL)
2215 4.99' 4'8 3/4"

(OL) - Source of data is Operator Log,

All other data reported by CPL in incident report.
To assist in leak detection during start-up operations, CPL dispatched
helicopters to overfly the SP 49 pipeline system for prompt observation of
any sheens on the water. Details on flights and observations are noted in the

previous section on oil spill observation reports.
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Possible OQil Spill Volume

Initial estimates of the oil spill volume ranged from 850 to 8,500 barrels,
based upon visual observations and worst-case estimates. On October 4, the
Unified Command published a report indicating the spill size to be 3,690
barrels, based primarily upon visual estimates of slick size. Estimates from
BP from mass balance calculations indicated a discrepancy of approximately
7,500 barrels. The only consistency in spill volume estimates was their

inconsistency.

During their post-incident investigation, CPL provided the following data to

support their estimate of the total volume of oil spilled during the incident:

Gross
Volume Description Facility Volume (Bbls)
a. Volume pumped after startup MC 109 7,549
SP 45 263
b. Volume of second release 85
¢. Volume to fill lines to pressure
test MC 109 15
SP 45 1
MC 20 9
SP 49 97

d. Volume recovered to tank when
pressure test bled to zero SP 49 Onshore  (61)
TOTAL 7,958

An initial estimate by CSC on October 9 of the spilled volume indicated that
MC 109 had pumped 7,765 barrels since the hurricane, and that SP 45 had
pumped a total of 301 barrels. Using these figures in conjunction with the

volume of the second release and oil recovered during the pressure test

17
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sequence noted above would yield a potential total volume spilled of 8,212

barrels.

The largest volume of oil that could have spilled during the incident takes
into account a review of historical production trends and the SP 49 pipeline
capacity. A review of MC 109 records indicates an average production rate
of 9,901 barrels per day; however, as noted earlier, full production levels are
not achieved for three days after full shutdown. Assuming that wells were
placed on production and the facility pumped at a rate of 333 barrels per
hour from 1900 hours on September 29 to 2015 hours on September 30, a
maximum of 8,400 barrels of o1l could have been produced. With a daily
production rate of 180 barrels per day, SP 45 could have pumped 298
barrels of o1l while on production from 1530 hours on September 29 to
0715 hours on October 1. The SP 49 pipeline system has a total static
capacity of 13,995 barrels. Considering that the pipeline depth ranges from
-110 feet at the leak location to a depth of ~780 feet, a nominal amount of
oil would be expected to escape from the pipeline until the pressure
equalized at the leak point. It is assumed, however, that the pipeline was
covered with sufficient mud to prevent a significant release of oil through
line drainage. The largest volume of oil that could have spilled during this
incident, therefore, given the above assumptions and volumes, is 8,698

barrels.

Leak Source Identification

During the early afternoon of October 1, a standup test was conducted on
the SP 49 system to determine the exact location of the suspected pipeline
leak. Pressures at the platforms were monitored to ensure that check valves
were operating properly. Natural gas was the pressure test medium.

Pressure readings at MC 109, SP 45, MC 20, and SP 49 Onshore remained

18
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at 0 psi throughout the test. Pressure readings recorded by SCADA at SP

49 were:
Time (hours)  Pressure (psi) Comment

1300 58
1400 73
1500 68
1530 165 Test started.
1600 165
1700 164
1730 164 Test completed.
1800 70
1900 79 Pressure stabilized at 72 psi.

On October 3, BP confirmed, through the use of a remotely operated
vehicle, that their pipeline (SN 9347), which was the suspected source of the

leak, showed no physical damage nor evidence of any leaking oil.

As the initial standup test on the SP 49 system was unsuccessful in
identifying the leak source, another more detailed pressure test procedure

was developed on October 3 with the assistance of MMS.

On October 4, the second standup test was conducted on the SP 49 pipeline
system. The pressure test medium was water, which was injected at SP 49.
Pressure readings at MC 109, SP 45, MC 20, and SP 49 Onshore once again
remained at O psi throughout the test. Pressure readings recorded by

SCADA at SP 49 were:
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Time (hours)  Pressure (psi Comment

1000 72

1100 103 Injected 141 barrels of water.
Stopped pumping. Aerial
surveillance started. No pressure
increase at SP 49 Onshore.

1145 - No slicks sighted

1200, 102

1300 100

1315 - No slicks sighted.

1400 99

1500 99

1530 - O1l observed coming to surface
in SP Block 38

1600 68

1700 69

1800 0

On October 5, divers confirmed that oil was coming from a depression on
the seafloor in the SP 38 area. The depression, located in a water depth of
110 feet, measured 8 feet in diameter and 6 feet deep. The leak location
was recorded at coordinates X = 107,143 and Y=2,656,428. Following
jetting operations on October 13, the pipeline was found approximately 20
feet below the mud line (see Attachment 5). The pipeline was found totally
parted, with the ends being approximately 3 to 4 feet apart and out of
alignment. The north end of the pipeline had a 20—foot mud plug, while the
south end of the pipeline had a 4—foot mud plug. Shortly after pipeline

discovery, the ends of the pipeline were capped pending repair operations.

The pipeline repair entailed the installation of 10—inch ANSI 600 flexiforge

end connectors and the fabrication and installation of a spool piece
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Failure Analysis

16 feet 5 1/16 inches in length (see Attachment 6). Photographs of the

surface preparations for the pipeline repair can be found in Attachment 7.

When pipeline SN 5625 was installed in 1980, MMS regulations required
the pipeline (at the leak location) to be buried a minimum of 3 feet below the
mud line. On October 5, during attempts to locate the pipeline leak
location, divers found the pipeline to be buried approximately 20 feet below
the mud line, indicating that a subsea mudslide had occurred. The pipeline
was found completely parted, with pipe ends separated by approximately 3

to 4 feet and out of alignment.

Visual ispection of the pipeline rupture point revealed total failure of the
pipeline where two pipeline sections had been joined by welding (see
Attachment 8). To ascertain the cause of failure, a 6-foot section of pipe
that contained the failure was cut from the pipeline by CPL and was
forwarded to the Chevron Research and Technology Center (CRTC) for

analysis.

On January 14, 1999, CRTC forwarded a report entitled “South Pass Crude
O1l Pipeline — Material Failure Analysis,” which detailed results of visual
inspections of the failure surfaces and metallographic testing (see
Attachment 9). The CRTC scientists determined that “the pipeline failed by
propagation of a crack along the weld heat affected zone (HAZ). A
combination of high stress generated by a mudslide and low fracture

toughness of the pipe resulted in a rapid catastrophic fracture.”

Both ends of the failed pipeline section contained a primary fracture along

their HAZ that transitioned through the weld to the HAZ of the adjoining
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pipe. The failure propagated circumferentially along the weld as this area
has a lower fracture toughness than the pipe. Neither of the primary
fractures began or ended at the weld buttons, which are oriented 180° from
each other. Inspections indicated that there was “no obvious initiation site

or evidence of a preexisting flaw . . .” in the pipe or weld.

Two additional secondary cracks were also found on the pipeline. The
cracks were approximately % inches in length and oriented 180° from each
other, possibly a result of “cyclic bending stress.” The cracks “did not
follow the HAZs but propagated into the base metal. The crack faces were
covered with corrosion products and one of the cracks had grown thru-

wall.” The cracks were determined to be “a result of corrosion-fatigue.”
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Panel Investigation and Findings

Investigated Aspects

The mvestigation panel members reviewed and analyzed the following

aspects of the pipeline leak incident:

> The cause of the pipeline failure

> System measurement balance data

> Factors affecting the appearance and observation of leaked oil
> The most probable oil spill volume

> Startup chronology and procedures
> Leak detection methodologies

> Modeling of the pipeline system’s safety devices

Cause of Pipeline Failure

As noted earlier, the 10-inch pipeline suffered a rapid catastrophic failure.
The failure is assumed to have occurred between 0200 hours on

September 27, the time at which SP 49 Was shut down, and at 1530 hours on
September 29, the time at which SP 45 was allowed to resume production.
The failure was due to high stress induced by a mudslide, coupled with a low

pipe fracture toughness, and occurred along a weld that joined two lengths of

pipe.

A review of historical pipeline repair records shows that this is the first
reported occurrence of a mudslide of such magnitude that the SP 49 pipeline
system was subjected to sufficient forces to result in damage. With a
reported seafloor slope of approximately two to three feet per 500-foot
distance in this SP location, seafloor movement would not appear to be a
problem. Still, a survey conducted shortly after Hurricane Georges shows
that, in addition to the mudslide that parted the 10—inch pipeline, a number of
other mass movements had also occurred in the same vicinity in the SP area,

at least one of which crossed over SN 5625 (see Attachment 10).
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System Measurement Balance
The average daily production measured through MC 109 for the 8—month
period prior to September 1998 was 9,901 BPD. According to CPL reports,
the MC 109 LACT unit accounted for nearly all of the oil pumped after
coming back on line after the hurricane; MC 109 pumped for over 25 hours
after coming back on line before being shut in by the CSC because of the
suspicion of a leak. At an average startup rate of 333 barrels per hour, it was
possible to have pumped up to a maximum of 8,400 barrels of oil during the

subject operational period.

The latest pipeline balance receipts for the SP 49 system indicate that the
deliveries at the terminal were short approximately 9,677 barrels of oil for
September 1998. Review of the system receipts before and after the pipeline
spill (January 1998 thru December 1998) shows that the pipeline system had
shortages as great as 5,683 barrels (1.1 % of receipts) and overages up to
6,742 barrels (1.5 % of receipts). For 1998, the SP 49 system showed a
shortage of 11,115 barrels (0.21 % of receipts). These imbalances may be
caused by such factors as:

1. Meter factors on the LACT units entering the system

2. Meter prover tolerances

3. Meter readings not taken precisely at seven each moming on the first of

each month.
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Following are the overage/shortage figures for the SP 49 system for 1998:

SOUTH PASS 49 SYSTEM RECEIPTS FOR. 1998

Month Receipts  Over/Short % Over/Short
(barrels)  (barrels)

January 449,640 (67) -0.01
February 413,517 (100) -0.02
March 470,790 (683) -0.15
April 465,389 (577) -0.12
May 549,819 (663) -0.12
June 541,045 411 0.08
July 497,556 (5,683) -1.10
August 455,402 6,742 1.50
September 398,104 (9,677) -2.40
October 160,572 1,135 0.71
November 477,259 (1,228) -0.26
December 527,524 (725) -0.14
Year-to-Date 5,406,617  (11,115) -0.21

It should be noted that prior to the pipeline leak, CSC performed line

balances on a monthly basis.

Factors Affecting the Surface Appearance and Observation of Qil
Estimates of the spill volume, based on aerial surveillance during the early
phases of spill response, indicated a total volume of 3,700 barrels of oil. This
is contrasted with the initial estimated volume of approximately 7,500 barrels
of oil that was recorded pumped into the SP 49 system and presumed spilled

into the Gulf of Mexico beginning on September 29. The variance in spill
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versus observed oil volume and the time that passed before released oil
reached the surface pose a number of questions for which general theories

are posited and scientific fact are presented below.

It has been observed that not all oil that is released from subsea locations
comes to the surface in the immediately vicinity of the release point. Studies
have shown that oil “plumes” can remain in the water column for periods of
time without surfacing. Additionally, it has been found that plumes do not
necessarily move in the same direction as a surface slick because of opposing

water currents or eddies near river outflows.

After ol that is released from a subsea location reaches the surface of the
water, natural forces such as gravity and surface tension immediately work to
cause the o1l to form a thin layer on the water. This thinning of the oil then
facilitates the commencement of other dispersive processes, such as
evaporation, dissolution, emulsification, chemical reaction, biological

degradation, and formation of tar lumps.

As o1l begins to disperse and to “weather,” efforts to obtain an accurate
estimate of the spill volume are impacted. Light hydrocarbons can rapidly
evaporate, oxidize, or be mixed with seawater and dispersed in the water
column. Heavier hydrocarbons can weather in much the same manner and
can also form emulsions or tar lumps. Surface winds and chop can break oil
into streamers and tar balls which are difficult to identify during aerial
surveillance because of size, reflection of light, and a process called over-

washing.
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All of these factors make spill volume determination based on visual
observation somewhat problematic, and often, as in this case, can result in

underestimation of the severity of the spill.

Oil Spill Volume Determination
Calculation of the exact amount of oil released during the post-hurricane
startup phase of the SP 49 pipeline system is not feasible. A review of
overages and shortages during the previous 12-month period shows major
fluctuations in the system, thus making application of factors to this event
irrelevant. For example, July showed a shortage of 5,683 barrels, while
August showed an overage of 6,742 barrels, indicating a tendency for
significant variances to balance out over time, but only when production

levels are essentially the same.

When 6-month running averages of the overages and shortages for 1998 are
calculated, including the reported 9,677 barrel shortage that occurred in
September, variances range from -76 to -1,573 barrels. A review of the data
for the same time period, assuming that September showed a shortage of 131
barrels (the 11-month average excluding the September reported value),
produced variances ranging from +302 to -1,216 barrels. The reported
shortage figure of 9,677 barrels for September could therefore range from
8,461 to 9,979 barrels using these averaged figures, if production levels had
remained constant, which they did not. Still, the figures generally correlate
to the volume calculated by CPL and help establish the upper-end limits of oil

loss.

A gross appr