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The Path to Tragedy

On April 20, 2010, the 126 workers on the BP Deepwater Horizon
were going about the routines of completing an exploratory

oil well—unaware of impending disaster. What unfolded would
have unknown impacts shaped by the Gulf region’s distinctive
cultures, institutions, and geography—and by economic forces
resulting from the unique coexistence of energy resources,
bountiful fisheries and wildlife, and coastal tourism. The oil and
gas industry, long lured by Gulf reserves and public incentives,
progressively developed and deployed new technologies, at
ever-larger scales, in pursuit of valuable energy supplies in
increasingly deeper waters farther from the coastline. Regulators,
however, failed to keep pace with the industrial expansion and
new technology—often because of industry’s resistance to more
effective oversight. The result was a serious, and ultimately
inexcusable, shortfall in supervision of offshore drilling that
played out in the Macondo well blowout and the catastrophic oil
spill that followed. Chapters 1 through 3 describe the interplay
of private industry and public oversight in the distinctive Gulf
deepwater context: the conditions that governed the deployment
of the Deepwater Horizon and the drilling of the Macondo well.
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Chapter One

“Everyone
involved with
the job . ..
was completely
satisfied. . .”

The Deepwater Horizon, the
Macondo Well, and Sudden Death
on the Gulf of Mexico

At 5:45 a.m. on Tuesday, April 20, 2010, a
Halliburton Company cementing engineer sent

an e-mail from the rig Deepwater Horizon, in

the Gulf of Mexico off the Louisiana coast, to his
colleague in Houston. He had good news: “We have

”1

completed the job and it went well.

Outside in the Gulf, it was still dark—beyond the
glare of the floodlights on the gargantuan rig, the
four decks of which towered above the blue-green
water on four huge white columns, all floating

on massive pontoons. The oil derrick rose over 20
stories above the top deck. Up on the bridge on the
main deck, two officers monitored the satellite-
guided dynamic positioning system, controlling
thrusters so powerful that they could keep the
33,000-ton Deepwater Horizon centered over a well
even in high seas. The rig’s industrial hum and loud
mechanical noises punctuated the sea air as a slight
breeze blew in off the water. The crew worked on

Pride of the Transocean fleet of offshore drilling rigs, Deepwater Horizon rides
calmly on station 40 miles off the Louisiana coast. The $560-million-dollar

rig, under lease to BP, was putting the finishing touches on the oil company’s
18,000-foot-deep Macondo well when it blew out and escaping methane gas
exploded. Eleven workers died in the inferno. According to the government’s
estimates, by the time the well was sealed months later, over 4 million barrels of
oil had spilled into the Gulf.

< Photo courtesy of Transocean
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the well bore, aiming always to keep the pressure inside the well balancing the force exerted
by the surrounding seabed.?

By the time the Halliburton engineer had arrived at the rig four days earlier to help cement
in the two-and-a-half-mile-deep Macondo well, some crew members had dubbed it “the
well from hell.”3 Macondo was not the first well to earn that nickname;* like many
deepwater wells, it had proved complicated and challenging. As they drilled, the engineers
had to modify plans in response to their increasing knowledge of the precise features of the
geologic formations thousands of feet below. Deepwater drilling is an unavoidably tough,
demanding job, requiring tremendous engineering expertise.

BP drilling engineer Brian Morel, who had designed the Macondo well with other BP
engineers including Mark Hafle, was also on board to observe the final stages of work at
the well.” In an April 14 e-mail, Morel had lamented to his colleagues, “this has been [a]
nightmare well which has everyone all over the place.”® BP and its corporate partners on
the well, Anadarko Petroleum and MOEX USA, had, according to government reports,
budgeted $96.2 million and 51 days of work to drill the Macondo well in Mississippi
Canyon Block 252.7 They discovered a large reservoir of oil and gas, but drilling had been
challenging.

As of April 20, BP and the Macondo well were almost six weeks behind schedule and more
than $58 million over budget.® The Deepwater Horizon was not originally meant to drill
Macondo. Another giant rig, the Marianas, had initiated work on the well the previous
October.? Drilling had reached more than 9,000 feet below the ocean surface (4,000 feet
below the seabed), with another 9,000 feet to go to “pay zone” (the oil and gas reservoir),
when Hurricane Ida so battered the rig on November 9 that it had to be towed in for repair.

Both Marianas and Deepwater Horizon were semisubmersible rigs owned by Transocean,
founded in Louisiana in 1919 as Danciger Oil & Refining Co. and now the world’s largest
contractor of offshore drilling rigs.!° In 2009, Transocean’s global fleet produced revenues
of $11.6 billion.!! Transocean had consolidated its dominant position in the industry in
November 2007 by merging with rival GlobalSantaFe.!?

Deepwater Horizon, built for $350 million, ! was seen as the outstanding rig in
Transocean'’s fleet; leasing its services reportedly cost as much as $1 million per day.
Since Deepwater Horizon's 2001 maiden voyage to the Gulf, it had been under contract
to London-based BP (formerly known as British Petroleum). By 2010, after numerous
acquisitions, BP had become the world’s fourth-largest corporation (based on revenue)!*
producing more than 4 million barrels of oil daily from 30 countries.* Ten percent of BP’s
output came from the Gulf of Mexico, where BP America (headquartered in Houston)
was the largest producer. But BP had a tarnished reputation for safety. Among other BP
accidents, 15 workers died in a 2005 explosion at its Texas City, Texas, refinery; in 2000,
there was a major oil spill from a badly corroded BP pipeline in Alaska.

*A barrel equals 42 gallons.
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Deepwater Horizon had arrived at the Macondo lease site on January 31, at 2:15 p.m. It
was 55 degrees, chilly and clear—the night of a full moon. About 126 people were aboard:
approximately 80 Transocean employees, a few BP men, cafeteria and laundry workers,
and a changing group of workers contracted for specialized jobs. Depending on the status
of the well, these might include Halliburton cementers, mud loggers from Sperry Sun (a
Halliburton subsidiary), mud engineers from M-I SWACO (a subsidiary of Schlumberger,
an international oilfield services provider), remotely operated vehicle technicians from
Oceaneering, or tank cleaners and technicians from the OCS Group. The offices and living
quarters were on the two bottom decks of the rig. Helicopters flew in and out regularly
with workers and supplies, landing on the top-deck helipad, and service ships made regular
visits.

At its new Macondo assignment, Deepwater Horizon floated in 4,992 feet of water just
beyond the gentle slope of the continental shelf in the Mississippi Canyon.!> The seabed

far below was near-freezing, visible to the crew only via cameras mounted on the rig’s
subsea remotely operated vehicle. Another two and a half miles below the seabed was

the prize BP sought: a large reservoir of oil and gas from the Middle Miocene era trapped
in a porous rock formation at temperatures exceeding 200 degrees.!¢ These deepwater
hydrocarbon fields, buried far below the seabed—not just in the Gulf, but in other oil-rich
zones around the world, too—were the brave new oil frontier. The size of some deepwater
fields was so huge that the oil industry had nicknamed those with a billion barrels or more

717

“elephants.

Drilling for oil had always been hard, dirty, dangerous work, combining heavy machinery
and volatile hydrocarbons extracted at high pressures. Since 2001, the Gulf of Mexico
workforce—35,000 people, working on 90 big drilling rigs and 3,500 production
platforms—had suffered 1,550 injuries, 60 deaths, and 948 fires and explosions.!8

The rig never slept. Most workers on Deepwater Horizon, from BP’s top “company man”
down to the roustabouts, put in a 12-hour night or day shift, working three straight
weeks on and then having three weeks off. Rig workers made good money for the
dangerous work and long stints away from home and family. Top rig and management
jobs paid well into six figures.

On the morning of April 20, Robert Kaluza was BP’s day-shift company man on the
Deepwater Horizon. On board for the first time, he was serving for four days as a relief
man for Ronald Sepulvado, a veteran well-site leader on the rig. Sepulvado had flown back
to shore April 16 for a required well-control class.!’

During the rig’s daily 7:30 a.m. operations conference call to BP in Houston, engineer
Morel discussed the good news that the final cement job at the bottom of the Macondo
well had gone fine.?° To ensure the job did not have problems, a three-man Schlumberger
team was scheduled to fly out to the rig later that day, able to perform a suite of tests to
examine the well’s new bottom cement seal.?!
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According to the BP team’s plan, if the cementing went smoothly, as it had, they could skip
Schlumberger’s cement evaluation. Generally, the completion rig would perform this test
when it reopened the well to produce the oil the exploratory drilling had discovered. The
decision was made to send the Schlumberger team home on the 11:00 a.m. helicopter, thus
saving time and the $128,000 fee. As BP Wells Team Leader John Guide noted, “Everyone
involved with the job on the rig site was completely satisfied with the [cementing] job.”??

At 8:52 a.m., Morel e-mailed the Houston office to reiterate: “Just wanted to let everyone
know the cement job went well. Pressures stayed low, but we had full returns on the entire
job...We should be coming out of the hole [well] shortly.” At 10:14 a.m., David Sims, BP’s
new drilling operations manager in charge of Macondo, e-mailed to say, “Great job guys!”

The rest of the day would be devoted to a series of further tests on the well—positive-

and negative-pressure tests—in preparation for “temporary abandonment.”* During the
positive-pressure test, the drill crew would increase the pressure inside the steel casing

and seal assembly to be sure they were intact. The negative-pressure test, by contrast,
would reduce the pressure inside the well in order to simulate its state after the Deepwater
Horizon had packed up and moved on. If pressure increased inside the well during the
negative-pressure test, or if fluids flowed up from the well, that would indicate a well
integrity problem—a leak of fluids into the well. Such a leak would be a worrisome sign
that somewhere the casing and cement had been breached—in which case remedial work
would be needed to reestablish the well’s integrity.

At 10:43 a.m., Morel, about to leave the rig on the helicopter with the Schlumberger team,
sent a short e-mail laying out his plan for conducting the day’s tests of the well’s integrity
and subsequent temporary abandonment procedures. Few had seen the plan’s details when
the rig supervisors and members of the drill team gathered for the rig’s daily 11:00 a.m.
pre-tour meeting in the cinema room. “Basically [we] go over what’s going to be taking
place for today on the rig and the drill floor,” said Douglas Brown, chief mechanic.?3

During the rig meeting, the crew on the drill floor was conducting the Macondo well’s
positive-pressure test.2* The positive-pressure test on the casing was reassuring, a
success.”> There was reason for the mood on the rig to be upbeat. Ross Skidmore, a subsea
engineer explained, “When you run the last string of casing, and you’ve got it cemented,
it’s landed out, and a test was done on it, you say, ‘This job, we're at the end of it, we're
going to be okay.’”2¢

At noon, the drill crew began to run drill pipe into the well in preparation for the negative-
pressure test later that evening.?” By now, it was a sunny afternoon. Transocean’s top
men on the rig, Jimmy Harrell and Captain Curt Kuchta, were standing together near the
helipad, watching a helicopter gently land. Kuchta had come in from New Orleans just

* Temporary abandonment describes the process, after successful exploration, for securing the well until the production platform can be brought in for the purpose of
extracting the oil and gas from the reservoir.
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that morning to begin his three-week hitch. Harrell was the top Transocean man on the
rig when—as now—the well was “latched up.” Captain Kuchta, who had served on the
Deepwater Horizon since June 2008, was in command when the vessel was “unlatched”
and thus once again a maritime vessel.

The helicopter landed, the doors opened, and four Houston executives stepped out to begin
their 24-hour “management visibility tour.”?’ Harrell and Kuchta greeted the VIPs.3® Tiwo
were from Transocean: Buddy Trahan, vice president and operations manager for assets,
and Daun Winslow, a one-time assistant driller who had worked his way up to operations
manager. BP’s representatives were David Sims, the new drilling operations manager (he
had sent the congratulatory e-mail about the cement just that morning), and Pat O’Bryan,
vice-president for drilling and completions, Gulf of Mexico Deepwater.3!

At about 4:00 p.m., Harrell began his escorted tour of the Deepwater Horizon for the
VIPs.32 He was joined by Chief Engineer Steve Bertone, on board since 2003, and senior
toolpusher Randy Ezell, another top man on the rig. 3 Like Harrell, Ezell was an offshore
veteran. He had worked for 23 years with Transocean®* and was now the senior man in
charge of the drilling floor. He had been on the rig for years. If any people knew this rig,
they were Harrell, Bertone, and Ezell; they showed the VIPs around.

At 5:00 p.m., the rig crew, including toolpusher Wyman Wheeler, began the negative-
pressure test.?> After bleeding pressure from the well, the crew would close it off to check
whether the pressure within the drill pipe would remain steady. But the pressure repeatedly
built back up. As the crew conducted the test, the drill shack grew crowded.?¢ The night
crew began arriving to relieve the day shift, and Harrell brought the VIPs through as part
of their tour.”

“There was quite a few people in there,” said Transocean’s Winslow. “I tapped Dewey
Revette on the shoulder. He was the driller master. I said, ‘Hey, how’s it going, Dewey? You
got everything under control here?’

“And he said, ‘Yes, sir.”

“And there seemed to be a discussion going on about some pressure or a negative test. And
I said to Jimmy [Harrell] and Randy Ezell, ‘Looks like theyre having a discussion here.
Maybe you could give them some assistance.” And they happily agreed to that.”38 Bertone
took over the tour, wandering on to look at the moon pool, down toward the pontoons
and the thrusters.?’

The two shifts continued to discuss how to proceed. It was about 6:00 p.m. Jason
Anderson, a tool pusher, turned to Ezell and said, “Why don’t you go eat?”*°

Ezell had originally planned to attend a meeting with the VIPs at 7:00 p.m. He replied, “I
can go eat and come back.”*!
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Anderson was from Bay City, Texas, and had been on the rig since it was built; he was
highly respected as a man who understood the finer points of deepwater well control.
This was his final shift on the Deepwater Horizon: he had been promoted to teaching in
Transocean’s well-control school, and he was scheduled to fly out the next day. He told
Ezell, “Man, you ain’t got to do that. I've got this. Don’t worry about it. If I have any
problems at all with this test I'll give you a call.”*>

“I knew Jason well,” said Ezell, “I've worked with him for all those years, eight or nine
years....He was just like a brother. So I had no doubt that if he had any indication of any
problem or difficulty at all he would have called me. So I went ahead and ate. I did attend
the meeting with the dignitaries.”*

Wheeler was “convinced that something wasn’t right,” recalled Christopher Pleasant, a
subsea supervisor. Wheeler couldn’t believe the explanations he was hearing. But his shift
was up.**

Don Vidrine, the company man coming on the evening shift, eventually said that another
negative test had to be done.*> This time the crew members were able to get the pressure
down to zero on a different pipe, the “kill line,” but still not for the drill pipe, which
continued to show elevated pressure.*® According to BP witnesses, Anderson said he had
seen this before and explained away the anomalous reading as the “bladder effect.”*”
Whether for this reason or another, the men in the shack determined that no flow from the
open kill line equaled a successful negative-pressure test.** It was time to get on with the
rest of the temporary abandonment process. Kaluza, his shift over, headed off duty.*

At 7:00 p.m., after dinner, the VIPs had gathered in the third floor conference room with
the rig’s leadership. According to BP’s Patrick O’Bryan, the Deepwater Horizon was “the
best performing rig that we had in our fleet and in the Gulf of Mexico. And I believe it was
one of the top performing rigs in all the BP floater fleets from the standpoint of safety and
drilling performance.” O’Bryan, at his new job just four months, was on board in part to
learn what made the rig such a stand-out.® Despite all the crew’s troubles with this latest
well,*! they had not had a single “lost-time incident” in seven years of drilling.>?

The Transocean managers discussed with their BP counterparts the backlog of rig
maintenance. A September 2009 BP safety audit had produced a 30-page list of 390 items
requiring 3,545 man-hours of work.>® The managers reviewed upcoming maintenance
schedules and discussed efforts to reduce dropped objects and personal injuries: on a rig
with cranes, multiple decks, and complicated heavy machinery, errant objects could be
deadly.>*

Around 9:00 p.m., Transocean’s Winslow proposed they all go visit the bridge, which had
not been part of their earlier tour. According to David Sims, the bridge was “kind of an
impressive place if you hadn’t been there...[l]Jots of screens...lots of technology.”>® The four

* The precise content of this particular conversation is disputed and is considered more fully in Chapter 4.
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men walked outside. The Gulf air was warm and the water calm as glass. Beyond the glare
of the rig’s lights, the night sky glimmered with stars.

After concluding that the negative-pressure test was successful, the drilling crew prepared
to set a cement plug®® deep in the well—3,000 feet below the top of the well. 57 They
reopened the blowout preventer and began pumping seawater down the drill pipe to
displace the mud and spacer* from the riser (the pipe that connected the rig to the well
assembly on the seafloor below).58 When the spacer appeared up at the surface, they
stopped pumping because the fluid had to be tested to make sure it was clean enough to
dump it in the Gulf, now that it had journeyed down into the well and back. By 9:15 p.m.,
the crew began discharging the spacer overboard.>’

Inside the bridge, Captain Kuchta welcomed visitors Sims, O’Bryan, Trahan, and
Winslow.¢? The two dynamic-positioning officers, Yancy Keplinger and Andrea Fleytas,
were also on the bridge.°! Keplinger was giving the visitors a tour of the bridge while
Fleytas was at the desk station.®? The officers explained how the rig’s thrusters kept the
Deepwater Horizon in place above the well, showed off the radars and current meters, and
offered to let the visiting BP men try their hands at the rig’s dynamic-positioning video
simulator.®?

Winslow watched as the crew programmed in 70-knot winds and 30-foot seas, and
hypothetically put two of the rig’s six thrusters out of commission. Then they put the
simulator into manual mode and let Sims work the hand controls to maintain the rig’s
location. Keplinger was advising about how much thrust to use. Winslow decided it was a
good moment to go grab a quick cup of coffee and a smoke. He walked down to the rig’s
smoking area, poured some coffee, and lit his cigarette.®*

Senior Toolpusher Randy Ezell left the evening meeting with BP feeling pleased at their
praise “on how good a job we had done...How proud they were of the rig.” He stopped in
at the galley to get a beverage before continuing to his office. At 9:20, he called Anderson
up on the rig floor and asked, “"How did your negative test go?’”®

Anderson: “It went good. . . . We bled it off. We watched it for 30 minutes and we had no
flow.”

Ezell: “What about your displacement? How's it going?”

Anderson: “It’s going fine. . . . It won’t be much longer and we ought to have our spacer

back.”

* As described more fully in Chapter 4, a “spacer” is a liquid that separates drilling mud used during the drilling operations from the seawater that is pumped in to
displace the mud once drilling is complete.
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Ezell: “Do you need any help from me?”
Anderson: “No, man. . . . I've got this. . . . Go to bed. I've got it.”
Ezell concluded: “Okay.”¢

Ezell walked to his cabin. He had worked with Anderson since the rig came from the
shipyard. He had complete confidence in him. “Jason was very acute on what he did. . .
he probably had more experience as far as shutting in for kicks than any individual on
the Deepwater Horizon.” So Ezell prepared for bed, called his wife, and then turned off the
lights to watch a bit of TV before going to sleep.¢”

Up on the bridge, O’Bryan was taking his turn on the simulator.®® Sims had stepped to the
opposite side of the bridge when he felt a distinct high-frequency vibration.®’

Captain Kuchta looked up and remarked “What’s that?” He strode to the port-side door and
opened it.”% OQutside, O’Bryan could see the supply vessel Bankston glistening with what
looked like drilling mud.”! The captain shut the door “and told everybody to stay inside.””?
Then there began a hissing noise.”?

BP’s Vidrine had headed back to his office to do paperwork. He had been there about 10 to

15 minutes when the phone rang. It was Anderson, who reported “they were getting mud
back and were diverting to the gas buster.” Vidrine grabbed his hard hat and started for the
drill floor. By the time he got outside, “[t]There was mud and seawater blowing everywhere,
there was a mud film on the deck. I decided not to continue and came back across.””*

Down in Ezell’s cabin, he was still watching TV when his phone rang. It was assistant
driller Steve Curtis calling, also from the rig floor. “We have a situation. ...The well is
blown out. . . . We have mud going to the crown.” Ezell was horrified. “Do y’all have it
shut in?”7°

Curtis: “Jason is shutting it in now. . . Randy, we need your help.”
Ezell: “Steve, I'll be—T'll be right there.”7°

He put on his coveralls, pulled his socks on, and opened the door to go across the hall to
his office for his boots and hard hat. Once in the hall, “a tremendous explosion... blew me
probably 20 feet against a bulkhead, against the wall in that office. And I remember then
that the lights went out, power went out. I could hear everything deathly calm.”””
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Up on the main deck, gantry crane operator Micah Sandell was working with the
roustabouts. “I seen mud shooting all the way up to the derrick. . . . Then it just

quit. . . I took a deep breath thinking that ‘Oh, they got it under control.” Then all the
sudden the. . . mud started coming out of the degasser. . . so strong and so loud that it just
filled up the whole back deck with a gassy smoke. . . loud enough. . . it’s like taking an air
hose and sticking it in your ear. Then something exploded. . . that started the first fire...on
the starboard side of the derrick.””®

Sandell jumped up and turned off the crane cab’s air conditioner, worried that the gas
would come in. “And about that time everything in the back just exploded at one time.

It. . . knocked me to the back of the cab. I fell to the floor. . . put my hands over my head
and I just said, ‘No, God, no.” Because I thought that was it.””? Then the flames pulled back
from his crane and began to shoot straight up, roaring up and over the 20-story derrick.8°

Down in the engine control room, Chief Mechanic Douglas Brown, an Army veteran
employed by Transocean, was filling out the nightly log and equipment hours. He had
spent the day fixing a saltwater pipe in one of the pontoons. First, he noticed an “extremely
loud air leak sound.” Then a gas alarm sounded, followed by more and more alarms
wailing. In the midst of that noise, Brown noticed someone over the radio. “I heard the
captain or chief mate, I'm not sure who, make an announcement to the standby boat, the
Bankston, saying we were in a well-control situation.”®! The vessel was ordered to back off
to 500 meters. %

Now Brown could hear the rig’s engines revving. “I heard them revving up higher and
higher and higher. Next I was expecting the engine trips to take over. . . . That did not
happen. After that the power went out.” Seconds later, an explosion ripped through the
pitch-black control room, hurtling him against the control panel, blasting away the floor.
Brown fell through into a subfloor full of cable trays and wires. A second huge explosion
roared through, collapsing the ceiling on him. All around in the dark he could hear people
screaming and crying for help.83

Dazed and buried in debris, he pulled himself out of the subfloor hole. In front of him
appeared Mike Williams, chief electronic technician, blood pouring from a wound on his
forehead, crawling over the rubble, screaming that he had to get out.®

Steve Bertone, the rig’s chief engineer, had been in bed, reading the first sentence of his
book, when he noticed an odd noise. “As it progressively got louder, it sounded like a
freight train coming through my bedroom and then there was a thumping sound that
consecutively got much faster and with each thump, I felt the rig actually shake.”% After

a loud boom, the lights went out.?¢ He leapt out of bed, opening his door to let in the
emergency hall light so he could get dressed.®” The overhead public-address system crackled
to life: “Fire. Fire. Fire.” 88




National Commission on the BP Deepwater Horizon Oil Spill and Offshore Drilling

The air smelled and tasted of some kind of fuel. A second explosion roared through,
flinging Bertone across his room. He stood up, pulled on his coveralls, work boots, and
hard hat, and grabbed a life vest. Out in the hall, clogged with debris from blown-out
walls and ceilings, four or five men stood in shock. Bertone yelled to them to go out by the
port forward or starboard forward spiral staircases and report to their emergency stations.
He ran toward the bridge.5?

He went to the portside back computer, the dynamic positioning system responsible for
maintaining the rig’s position. “I observed that we had no engines, no thrusters, no power
whatsoever. I picked up the phone which was right there and I tried calling extension 2268,
which is the engine control room. There was no dial tone whatsoever.” It was then that
Bertone looked out to the bridge’s starboard window. “I was fully expecting to see steel
and pipe and everything on the rig floor.” “When I looked out the window, I saw fire from
derrick leg to derrick leg and as high as I could see. At that point, I realized that we had
just had a blowout.”?°

Fleytas hit the general alarm.”? The alarm went off: “Report to emergency stations and
lifeboats.” The rig crew heard: “This is not a drill. This is not a drill.”?* Fleytas, realizing
that the rig had not yet issued a Mayday call, sent it out.’® Out in the dark of the Gulf,
three friends on the 31-foot Ramblin” Wreck were out on the water for a day of tuna
fishing.”* Around 9:45 p.m., Bradley Shivers trained his binoculars at a brilliant light

in the distance and realized it must be an oil rig on fire.”> On their radio, they heard,
“Mayday, Mayday, Mayday, this is the Deepwater Horizon. We are on fire.”?¢ At that
moment they “heard and felt a concussive sonic boom.”?” The Ramblin’ Wreck headed to
the scene, their first tuna outing of the year cut short. %8

Bertone was now back to his station on the bridge, thinking, “The engines should be
starting up because in approximately 25 to 30 seconds two engines start up, come
online. . . . There was still no power of any kind. No engines starting; no indication of
engines starting.”??

At that moment, the water-tight door to his left banged open and he heard someone

say, “The engine room ECR [engine control room] and pump room are gone. They are

all gone.” Bertone turned around, “What do you mean gone?” The man speaking was

so coated in blood Bertone had no idea who he was. Then he recognized the voice. It was
Mike Williams. Bertone saw how badly lacerated Williams’s forehead was, grabbed a roll
of toilet paper from the bathroom, pressed it on the wound to staunch the bleeding, and
ordered, “Hold this here.” 100

Then he went back to his station and looked at his screen. “There was still nothing, no
engines starting, no thrusters running, nothing. We were still [a] dead ship.”!°"

He heard the water-tight door slam again and saw another man soaked in blood, holding
a rag to his head, repeating, “I'm hurt. I'm hurt bad, Chief. I'm hurt real bad.” It was the
voice of Brent Mansfield, a Transocean marine engineer. Bertone pulled back Mansfield's
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hand holding a rag, saw the head wound, and ran over to the bridge door and velled down
to the life-vessel area, “We need a medic up here now.”1°

After the explosion, Randy Ezell lay buried under the blown-out walls and ceilings of the
toolpusher’s office. The room was dark and smoky, the debris atop him so heavy he could
barely move. On the third try, adrenalin kicked in. “I told myself, ‘Either you get up or
you're going to lay here and die.”” Pulling hard on his right leg, he extricated it and tried
to stand up. “That was the wrong thing to do because I immediately stuck my head into
smoke. . . .I dropped back down. I got on my hands and knees and for a few moments I
was totally disoriented.” He wondered which way the door was. He felt air. He crawled
through the debris toward the door and realized the “air” was methane. He could feel the
droplets. He was crawling slowly atop the rubble in the pitch-black hall when he felt a
body. 103

Ezell then saw a bobbing beam of light. Stan Carden, the electrical supervisor, came round
the corner. Carden had a light that bounced off shattered walls and collapsed ceilings in

the pitch-black corridor, giving glimpses into rooms on each side wrecked by the power of
the blast.®* Stumbling into what was left of the hall was Offshore Installation Manager
Jimmy Harrell, who had been in the shower when the rig exploded;!®> he had donned
coveralls, and now was groping his way out of what was left of his room. “I think I've got
something in my eyes,” Harrell said. He had no shoes. “I got to see if I can find me some
shoes.” 106

Carden and Ezell tugged debris off the man they now recognized as Wyman Wheeler. Chad
Murray, Transocean’s Chief Electrician, also appeared in the hall with a flashlight, and was
immediately dispatched to find a stretcher for the injured man.*”

Believing it would save time to walk Wheeler out, Ezell slung Wheeler’s arm around his
shoulder. Wheeler groaned, “Set me down . . . . Y’all go on. Save yourself.” 1

Ezell said, “No, we're not going to leave you. We're not going to leave you in here.”1%”

Just then, they heard another voice from under the rubble: “God help me. Somebody please
help me.” Near the ruins of the maintenance office the flashlight picked out a pair of feet
jutting from the rubble. It was the visiting Transocean manager, Buddy Trahan, badly
injured. By now Murray was there with a stretcher. Ezell, Carden, and Murray dragged
away the remains of ceilings and walls trapping Trahan and loaded him on the stretcher.
Carden and Murray carried him through the smoke and dark to the bow of the rig and the
lifeboats. !0

Outside, the derrick fire roared upward into the night sky, an inferno throwing off
searing heat and clouds of black smoke. The blinding yellow of the flames was the only
illumination except for the occasional flashlight. The rig’s alarms were going off, while
over the public announcement system Keplinger yelled, “THIS IS NOT A DRILL!"!'"! As the
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crew struggled out of the blasted quarters, galley, and offices, in various states of undress,
they converged in a chaotic and panicked mass at the lifesaving vessels, putting on life

vests. 112

Sandell, the gantry crane operator, had escaped and come around the port side of the deck
to the life vessels. “It was a lot of screaming, just a lot of screaming, a lot of hollering, a
lot of scared people, including me, was scared. And trying to get people on boats. It was
very unorganized—we had some wounded we was putting in the boat. Had people on the
boat yelling, ‘Drop the boat, drop the boat,” and we still didn’t have everybody on the boat
yet. We was still trying to get people on the boat and trying to calm them down enough
to—trying to calm them down enough to get everybody on the boat. And there was people
Jjumping off the side. We was trying to get an accurate count and just couldn’t get an
accurate count because people were just jumping off the boat.” 113

On the Bankston, Captain Alwin J. Landry was on the bridge updating his log when his
mate noticed the mud. Landry stepped out and saw “mud falling on the back half of my
boat, kind of like a black rain.” He called the Deepwater Horizon bridge to say, “I'm getting
mud on me.” Landry instructed his crew to get inside. The Deepwater Horizon called back
and told him to move back 500 meters.!'* A crew member noticed a mud-covered seagull
and egret fall to the deck.!’™ Shortly after, Landry saw the rig explode. Before the ship
could move away, his crew had to detach the long mud transfer hose connecting them to
the rig.!1¢

As they scrambled to disconnect, the Bankston slowly moved 100 meters back, then 500
meters. As the rig went dark, and secondary explosions rocked the decks, the Bankston
turned on its searchlight. Landry could see the Deepwater Horizon crew mustering by the
portside life vessels. “That’s when I seen the first of three or four people jump to the water
from the rig.”11”

One of those was Gregory Meche, a compliance specialist. After five minutes of the chaos
around the lifeboats, and a series of large explosions, he headed down to the lower deck. He
jumped into the water.!!8

Antonio Gervasio, the Bankston’s relief chief, and two others began launching the ship’s
fast rescue craft.!’” Within a minute or two of the explosions, they got the boat lowered
into the water, and noticed how calm the Gulf was.’° “I saw the first person jump in

the water. So I told one of the guys to keep an eye on him.”!?! The rig life jackets were
reflective, and as the fast craft made its first sweep round from one side of the burning rig
to the other, they hauled Meche and two or three others out of the water.!??

Back on the rig, Transocean’s Winslow had made his way from the coffee shop to the
lifeboats, surviving the second blast’s wave of concussive force, which blew in the
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corridor’s walls and ceilings. On the deck, a firestorm of flames roared in the night sky
above the derrick.!??

Winslow directed the dazed crew toward the covered life-saving vessels, instructing the
first arrivals, “We need to make sure we get a good head count.” Seeing Captain Kuchta
standing at the starboard bridge door, he ran up, and said people should evacuate. Kuchta
answered, “Okay.” Panic was building as the derrick fire roared. Winslow heard someone
yelling that people were jumping overboard. As the lifeboats filled, crew members were
screaming to lower the boats.!?* But not everyone was there.!*> Carden and Murray
appeared with Trahan on the stretcher and handed him into the vessel, where he was laid
out.’® People in the boat screamed, “We’ve got to go! We've got to go!”1%7

A man in his life vest was hanging on the rig handrails, preparing to drop overboard.
Winslow said, “Hey, where are you going? There’s a perfectly good boat here. Do you trust
me?” He and another crew member coaxed the man down and into one of the life vessels,
where people were still screaming to leave. Down below in the water, the crew could see
swaths of burning oil rising and falling with the gentle swell. The jumpers were visibly
bobbing and swimming in their life vests shining with fluorescent strips. The Bankston’s
fast rescue craft was hauling them out of the water. 2

By now, Winslow began to wonder why the derrick was still roaring with flames. Hadn't
the blowout preventer been activated, sealing off the well and thus cutting off fuel for the
conflagration? He headed to the bridge. Kuchta said, “We've got no power, we’ve got no
water, no emergency generator.”!%?

Steve Bertone was still at his station on the bridge and he noticed Christopher Pleasant, one
of the subsea engineers, standing next to the panel with the emergency disconnect switch
(EDS) to the blowout preventer.!3°

Bertone hollered to Pleasant: “Have you EDSed?” 13!

Pleasant replied he needed permission. Bertone asked Winslow was it okay and Winslow
said yes. 32

Somebody on the bridge yelled, “He cannot EDS without the OIM’s [offshore installation
manager’s] approval.”!33

Harrell, still dazed, somewhat blinded and deafened, had also made it to the bridge, as had
BP’s Vidrine. '¥* With the rig still “latched” to the Macondo well, Harrell was in charge.
Bertone yelled, “Can we EDS?” and Harrell yelled back, “Yes, EDS, EDS.”135

Pleasant opened the clear door covering the panel and pushed the button.
Bertone: “I need confirmation that we have EDSed.”

Pleasant: “Yes, we’'ve EDSed.”

Bertone: “Chris, I need confirmation again. Have we EDSed?”

Pleasant: “Yes.”
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Bertone: “Chris, I have to be certain. Have we EDSed?”
Pleasant: “Yes.” He pointed to a light in the panel.!%¢

By now BP’s O’Bryan, who saw red lights on the EDS panel, had put on a life vest. He
looked at his colleague, Sims, and said they should head to the lifeboats. Outside, the
conflagration continued to rage, a brilliant blinding yellow that threw off a deafening roar
and blistering heat. As the fire raged on, new explosions rang out, spewing hot debris.
O’Bryan, unsure of which life vessel he should board, recalled being given a notice at his
safety orientation listing his boat. He pulled it out of his back pocket: Lifeboat 2. He figured
out which one it was, stepped into the dark interior and squeezed into a seat.!3” Some
people were screaming, “We’ve got to go. We've got to go.”!3% BP’s Robert Kaluza had
made his way up from his cabin and had boarded a lifeboat.!3?

Winslow had returned to the lifeboats. He velled over the noise to the panicked crew
members, “We've got plenty of time.” Then he looked up at the sky-high flames engulfing
the derrick: “Right about that time is when the traveling equipment, the drilling blocks
and whatnot on the derrick fell. They were probably 40 to 50 foot in the air, you know,
weigh 150,000 pounds, and they didn’t make any noise [when they fell]. So at that time, I
instructed the boat to my right, which would have been the port survival boat, to depart.
They did.”11°

Winslow then helped lower his own life vessel over approximately 125 feet to the Gulf.’!
Winslow discovered the lifeboat windows were obscured by mud.'** He opened the hatch
and pointed the coxswain toward the Bankston vessel; he then clambered out onto the
outside so that he could grab the rope thrown to him by the Bankston crew.'* The
Bankston had made radio contact and Captain Landry instructed the vessels to come round
to his starboard side, sheltered from the rig.'#*

The rig life vessels were not the only small craft fleeing the firestorm. Four high-school
buddies out fishing had sailed up to the rig around 7:30 p.m. on their 26-foot catamaran
and settled in by the pontoons.'* The rig’s blazing lights attracted small fish, which in
turn attracted tuna. About two hours later, the group noticed water flowing out of the
rig’s pipes, followed by blowing gas. One young man had worked on rigs and began
yelling, “Go, go, go, go, GOOOOO!” The owner pointed the boat away from the rig and
gunned the engine. Then the lights went out and the rig blew.14¢

Back up on the Deepwater Horizon bridge, Bertone asked Captain Kuchta’s permission to
go to the standby generator room to try to manually start it. He assumed that the EDS
had worked. “My thinking at that point was the BOP [blowout preventer] had unlatched,
what remaining fuel would be in the riser it would burn away and we were going to need

power, as well as fire pumps.”147
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As Bertone left, Mike Williams, his head wounds no longer bleeding, said, “You're not
going alone, Chief.”
“Well, come on.” 148

Paul Meinhart, a motorman, joined them. As Bertone ran to the standby generator room,
he looked up at the derrick where the crown should be. “I could see nothing but flames
way past the crown.” The noise, heat, and smoke were ferocious. The deck was slick,
almost an inch and a half deep with something thick like mucus. Bertone thought to
himself as he tried not to slip, “Why is all this snot on the deck.” They passed the blowout-
preventer house, a huge door that seemed 80 to 90 feet tall and 50 feet wide; they looked
down into the moon pool and saw only solid flames.!'*?

Inside the standby generator room, Bertone flipped the switch from automatic to manual,
hitting the reset and the start button. “There was absolutely no turning over of the
engine. I tried it again, the reset button and the start. Again, nothing happened.” He reset
other functions, and turned the switch for the automatic sync on the standby generator
to manual. “I ran back to the panel and again, tried the reset and the start. There was

no turning over of the engine whatsoever.” They made yet another effort using different
batteries. Nothing. Bertone yelled, “That’s it. Let’s go back to the bridge. It’s not going to
crank.” 150

When they opened the water-tight door to walk back out to the bridge, the heat struck like
a blast furnace. The derrick fire roared into the sky, billowing black smoke. The rig had not
unlatched from the well. On the bridge, Kuchta was standing with the door open watching
the lifeboat station. The first lifeboat had departed, while the second vessel was visible in
the burning water just pulling away from the rig.'!

Bertone returned to the bridge, looked through the open door, and yelled to Williams
and Meinhart, “That’s it, abandon ship. Let’s go.” He turned to Keplinger and Fleytas,
still manning their radios. He shouted over the noise, “That’s it. Abandon ship. Let’s go,

Nnow. 7152

Randy Ezell had stayed with Wyman Wheeler in the blasted-out hallway in the dark. “I
told him I wasn’t going to leave him and I didn’t. And it seemed like an eternity, but it was
only a couple of minutes before they [Murray and Carden] came back with the second
stretcher. We were able to get Wyman on that stretcher and we took him to the bow of the
rig.” They emerged from the living quarters to feel the blast of the fire roaring skyward,
the sound deafening, the heat roasting. “[TThe first thing I observed is both of the main
lifeboats had already been deployed,” said Ezell, “and they left. I also looked to my left and
I saw Captain [Clurt and a few of his marine crew starting to deploy a life raft. And we
continued down the walkway till we got to that life raft and we set the stretcher down.”1%3
They got a life vest onto Wheeler.!*
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Chief Mate David Young and Bertone “hooked the life raft up and proceeded to crank it up
out of its lift, rotated [it] around to the side of the rig and then droplped] it—drop[ped] it
out so that you could inflate the raft and you could be clear of the rig.” A rope attached to
a balky shackling device refused to give. Bertone yelled for a knife to cut the rope. Nobody
had one. No pocket knives were allowed on the rig. Williams found a gigantic nail-clipper-
like device and used it to unscrew the stuck shackle, freeing the rope. The life raft moved
out over the side of the rig. Young got in. Behind them, explosions punctuated the heat,
noise, and dark. Thick, acrid smoke was rolling over the deck.!>®

Bertone rushed over to the gurney and with Ezell’s help maneuvered Wheeler toward the
raft. The two men shoved Wheeler off and in. More explosions and searing heat engulfed
them. The flames were spreading further up and around the rig toward them. Bertone
leaped in the life raft. Even through his leather gloves he could feel the heat. Fleytas jumped
in and the raft lurched back and forth. She cried out, “We're going to die. We're going to
die.” Bertone felt the same way as the raft filled with smoke and the flames leapt closer. “I
honestly thought we were going to cook right there.” The life raft rocked back and forth in
the air between the rig decks, and then began—herky-jerky—to descend. 1%¢

They touched the water, which was ablaze. Someone yelled, “Where are the paddles?”
Bertone jumped out and grabbed the rope and began swimming, pulling the life raft away
from the rig. Murray and Minehart jumped into the water to help pull the raft along.
Bertone looked up and saw “a tremendous amount of smoke bellowing out from under the
rig.” At that moment boots appeared out of the smoke: it was Captain Kuchta, jumping
into the water. Unable to get into the raft in the confusion, he leaped over 100 feet. He
splashed into the Gulf five feet from Bertone. Then a second person came flying through
the air, out of the thick smoke, crashing into the water: Keplinger had jumped, too.'?

By now, Bertone and his men had managed to pull the life raft far enough away from the
rig that they could see the circular helipad silhouetted against the flames. Bertone could see
someone running at full speed across the helipad deck and then leaping off the rig. It was
Mike Williams, the electronics technician.’® Williams splashed down nearby, resurfaced,
and began swimming toward the Bankston.'>°

Bertone felt the life raft no longer moving forward.'® So did Fleytas. She rolled out of the
raft into the water and began to swim.!'®! Someone hollered, “The painter line is tied to the
rig.”162 Bertone could see the painter line go taut. Murray screamed, “Help. We need help
over here.”163

Bertone spotted the Bankston’s fast rescue craft, its two lights flashing 50 or 60 yards
away. The boat had stopped to haul two men from the water. Bertone and others
screamed, “We need a knife. We need a knife.” As the rescue craft neared, Kuchta swam to
get a large foldable pocket knife, swam back, and cut the rope.'®* Heat and smoke boiled
out from the rig.

Murray and Carden tied a rope to the fast rescue craft, which towed them to the Bankston.
Bertone helped lift the injured man (whom he finally learned was Wheeler) onto a stretcher
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on the flat bottom of the rescue craft.!®> The Bankston crew then used its crane to gently
lift the stretcher to the deck. By 11:45 p.m., the life boats were empty.

Captain Kuchta went directly to the bridge, where he worked with others “to see who had
firefighting capacity,” among other matters.’®® Sims and Winslow were already there,
organizing BP’s and Transocean’s response.'®” Harrell remained on the main deck with
the traumatized rig crew, many still half dressed, lacerated, or soaked from being in the
sea. The crew filled the 260-foot Bankston’s lounge, galley, and parts of the main deck,
including a temporary medical area.!®® Some lay in the bunks.!¢” The Bankston crew pulled
out whatever dry clothes and boots they had, and handed them to the survivors.!”® With
both life vessels and the life raft secured to the Bankston, the Deepwater Horizon leaders
could try to take muster.!”! There had been 126 people on the rig when the well blew
out.”? In the confusion, no one yet knew exact counts, but conspicuously missing were
those working the drill floor.

The Bankston was now jammed with the survivors.!” Some cried, others prayed—
grateful to be alive. Bertone went out to the makeshift hospital on the main deck to tend
to Mansfield, prostrate on the floor, his head swathed in bandages and gauze, his neck in

a brace, his mouth covered with an oxygen mask. Bertone stayed with him, adjusting his
oxygen mask and keeping him conscious. On a bed nearby was Buddy Trahan and Bertone

talked to him, to keep him awake, too.!”*

When the first Coast Guard helicopter arrived at 11:22 p.m., it lowered a “rescue
swimmer” to oversee medical evacuation of the injured.!”> Bertone helped to move Trahan,
who was severely injured, onto a gurney.!’¢ More helicopters would be coming to
evacuate the 16 injured crew members to hospitals on the mainland.'””

On board the Bankston, the atmosphere was grim. The crew was forbidden to call home
until there was more definitive information. 178 By 11:30 p.m., the managers had taken
a final muster and 11 men were missing: Jason Anderson, Dale Burkeen, Donald Clark,
Stephen Curtis, Roy Kemp, Gordon Jones, Karl Dale Kleppinger, Blair Manuel, Dewey
Revette, Shane Roshto, and Adam Weise.

The survivors sat on the boat in shock and watched the firestorm on the rig rage unabated,
its plume of black smoke boiling up high into the night. At 1:30 a.m., the rig listed and
rotated in the wake of more secondary explosions. Work boats, which had begun arriving
and spraying water on the rig in response to the Mayday call, moved back.!”? By 2:50
a.m., the Deepwater Horizon had spun 180 degrees and, its dynamic positioners dead,
moved 1,600 feet from the well. By 3:15 a.m., when the U.S. Coast Guard cutter Pompano
arrived on the scene,!8° the rig was listing heavily. Dennis Martinez realized his dead
father’s ring, which he removed only when working, was still on the rig.!!

The three men in the Ramblin’ Wreck had continued to scour the waters near the rig,
looking for survivors or the dead. Several times, they spotted what they thought might be
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“I could see nothing but flames way past the crown,” chief engineer Steve Bertone recalled of the dramatic moments before he ordered
crew members to abandon the rig. Of the 115 survivors, 16 were seriously injured and medevaced to hospitals. Ninety-nine others, including
Bertone, were transported to the mainland by the rescue vessel Bankston. Roughly 36 hours after the first explosion, Deepwater Horizon
sank to the bottom. It was April 22—Earth Day.

Gerald Herbert/Associated Press

a body, only to find it was debris.!® They heard rumbling sounds coming from deep below
the surface of the water—possibly underwater explosions as the rig burned, exploded,
listed, and drifted. Frightened, they still kept to their search. After rescue boats came on the
scene, they ferried medical supplies between one of those and the Bankston. At 3:00 a.m.,
the three fishermen headed home.

On the Bankston, the Deepwater Horizon crew deeply wished they could do the same. As
the largest boat in the vicinity, the Bankston had been ordered by the Coast Guard to stay
put while the search and rescue effort unfolded. The search helicopters buzzed overhead,
methodically surveying one sector after another. Once the 16 injured were evacuated, said
Bertone, “[I] made my way up to one of the upper levels and sat there and watched the rig
burn.”!83 As oil and gas exploded up and out of the riser, the towering flames set fire to
tanks and pipes, sending yet more roiling black smoke high into the sky.

Sitting there hour after hour watching the conflagration with all its cascading smaller
explosions was “one of the most painful things we could have ever done,” said Randy
Ezell. “To stay on location and watch the rig burn. Those guys that were on there were
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our family. It would be like seeing your children or your brothers or sisters perish in that
manner. And that—that put some mental scarring in a lot of people’s heads that will never
go away. I wish that we could, to the bare minimum, have moved away from the location
or something where we didn’t just have to sit there and review that many hours. That was
extremely painful.”184

Not until 8:13 that morning, when many boats were on the scene, did the Bankston get
permission to set sail with the 99 survivors on board for Port Fourchon, Louisiana, the
sprawling oil-supply depot that was its home base. The Coast Guard’s coordinated search
had located no further crew—dead or alive. An hour into the Bankston’s 114-mile journey
back to shore, it stopped at the Ocean Endeavor rig to take on two medics.!®> BP’s Sims
and Transocean’s Winslow, along with subsea engineers Mark Hay and Chris Pleasant,
debarked to await the Max Chouest. They would return to the burning rig and dispatch a
remotely operated vehicle down to the burning rig’s blowout preventer. The plan was to
activate it with a so-called “hot stab” of hydraulic fluid to finally close in the wellhead.!8¢

It was a clear spring day as the Bankston sailed along through the Gulf, passing the
many offshore platforms that dot its blue waters. At 2:09 p.m., the Bankston pulled in
at the gargantuan Matterhorn production rig to take on more supplies: tobacco, water,
and coveralls.'®” Officials from the Coast Guard and Minerals Management Service

also boarded. There was still almost a 12-hour journey to Port Fourchon. Officials
intended to gather information while memories were still fresh. At 6:35 p.m., the federal
officials began conducting interviews, asking each crew member to write a witness
statement describing the events they experienced leading up to the blowout and then the
abandonment of the rig. The Bankston chugged toward the Louisiana coast as night fell.
The crew, speaking among themselves, wondered how such a calamity had befallen their

rig.

At 1:27 a.m. on Earth Day, Thursday, April 22, 27 hours after the crew had fled the
exploding Deepwater Horizon, the Bankston berthed in slip 1 at the C-Port terminal at Port
Fourchon.!8® The exhausted men and women walked on to land. Arrayed before them was
a table stacked with forms and surrounded by uniformed officials and company managers.
Beyond that stood a long row of portable toilets. As each crew member walked up, he

or she was handed a small plastic cup. Per federal regulations, they would all be drug-
tested.'® The investigation of the Deepwater Horizon disaster had begun.
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Chapter Two

“Each oil well
has its own
personality”

The History of Offshore Oil and Gas
in the United States

March 1938 was an eventful month in the

history of oil. Mexico nationalized its oil industry,
establishing a precedent. Standard Oil of California
(which later became Chevron) completed the first
discovery well in Saudi Arabia—still the greatest oil
find on record today. And during that same month,
the first production of offshore oil took place in the
Gulf of Mexico.

Beginning in the 1890s, oil companies had

drilled wells in the ocean, but from wooden

piers connected to shore. In the 1930s, Texaco

and Shell Oil deployed moveable barges to drill

in the south Louisiana marshes, protected from
extreme conditions in the ocean. In 1937, two
independent firms, Pure Oil and Superior Oil, finally
plunged away from the shoreline, hiring Texas
construction company Brown & Root to build the
first freestanding structure in the ocean. It was
located on Gulf of Mexico State Lease No. 1, in 14
feet of water, a mile-and-a-half offshore and 13
miles from Cameron, Louisiana, the nearest coastal
community. In March 1938, this structure brought
in the first well from what was named the Creole
Field.!

Getting their feet wet for the first time, oil derricks march into the Pacific and the
Summerland Oil Field near Santa Barbara, California, at the start of the 20th cen-
tury. Over the next decades, innovation followed offshore innovation, propelling
the industry and helping fuel the nation’s remarkable economic expansion. Yet
as companies drilled ever deeper and farther from shore, technological hurdles
rose ever higher—and risks grew ever greater.

G.H. Eldridge/U.S. Geological Survey
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The Creole platform severed oil extraction from land—and did so profitably, setting in
motion the march of innovation into ever-deeper waters and new geological environments
offshore. The Gulf of Mexico, where offshore drilling began, remained a vital source of oil
and gas for the United States. The large, sand-rich depositional system of the Mississippi
River that spilled onto the continental margin for tens of millions of years created a world-
class petroleum province. The salt domes that pocked the Gulf basin provided excellent
traps for hydrocarbons. Prior to 1938, oil hunters had made hundreds of discoveries on
domes under the Louisiana and Texas coastal plain. There was no reason to believe that this
geology would stop at the shoreline.

The Creole platform highlighted the risks as well as rewards encountered offshore. A
hurricane knocked out many of the pilings during construction. The lack of crew quarters
on the platform created hardship for workers commuting to and from shore on shrimp
boats. Many more challenges lay ahead as the marine environment imposed unique
hazards on oil companies trying to adapt land-drilling methods offshore. They would
have to squeeze complex drilling and production facilities onto small standing or floating
platforms in a region exposed to hurricane-force winds and waves. High costs intensified
pressures to find speedy solutions to problems and get the oil flowing. The remoteness
of facilities and their space constraints amplified the perils of working under adverse
conditions with dangerous equipment and combustible materials. “Nobody really knew
what they were doing at that time,” recalled a member of Kerr-McGee's earliest offshore
drilling crew. “It was blow-by-blow. And it wasn't easy living out there.”>

As geologists and drillers made discoveries in deeper water, development would stall at

a limiting depth, sometimes for several years, until advances were made in production
technology to catch up with exploration. Blowouts, drilling-vessel disasters, and platform
failures often forced engineers back to the drawing board. Steadily, the offshore industry
pioneered ways to meet economic and environmental challenges offshore, first in the Gulf
and then around the world. But the risks never went away.

Wading Into Shallow Water

On August 15, 1945, the day after the Japanese surrender in World War II, the UL.S.
government lifted gasoline and fuel-oil rations. In the first five years after the war,
Americans bought an astounding 14 million automobiles, increasing the number of cars in
service to 40 million. By 1954, Americans were purchasing 7 million tankfuls of gasoline
per day.® This booming demand for gasoline, coupled with growing use of home heating
oil, vaulted petroleum ahead of coal as the leading source of energy in the United States.

Early Technologies

To meet soaring demand, oil firms embarked on a quest to find new reserves. The intrepid
ones returned to the Gulf to drill on leases offered by Louisiana—and made use of wartime
technologies and equipment. Sonar and radio positioning developed for warfare at sea
proved valuable for offshore exploration. The Navy trained schools of divers in underwater
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FIGURE 2.1: Timeline of Major Events

History of Offshore Qil and Gas in the United States

First offshore oil production in the United States—from wooden piers off
Summerland, California

1938 First Gulf of Mexico discovery well in state waters; first free-standing production
""""""""""""""" platform in the ocean—Creole field offshore Louisiana

1947 First well drilled from fixed platform offshore out-of-sight-of-land in Federal waters
............................. — Kermac 16 offshore Louisiana

1953 Submerged Lands Act & Outer Continental Shelf Lands Act

1954 First federal Quter Continental Shelf lease sale & Maiden voyage of the Mr. Charlie
""""""""""""""" submersible drilling vessel, industry’s first “day rate” contract

1962 First semi-submersible drilling vessel, Blue Water 1, and first subsea well
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, completion

1969 Santa Barbara blowout/oil spill (California)

1978 Shell 0il Company’s Cognac production platform (first in 1,000 feet of water)
T & 0CS Lands Act Amendments

1981 First Congressional Outer Continental Shelf leasing moratorium

1982 Creation of the Minerals Management Service (MMS)

1988 Piper Alpha disaster in the North Sea

1994 First production from Shell's Auger tension-leg platform in 2,860 feet of water

1995 Deepwater Royalty Relief Act

1996 First spar production facility in the Gulf of Mexico at the Neptune field

1999 Discovery of BP's Thunder Horse field in 6,000 feet of water; at 1 billion barrels of oil
T equivalent, the largest discovery in the Gulf of Mexico

2006 Successful test at the Jack 2 field, in 7,000 feet of water and more than 20,000 feet
""""""""""""""" below the seafloor, establishing the viability of the deepwater Lower Tertiary play

2010 Arrival of Deepwater Horizon at Macondo well in January
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salvage operations and introduced new diving techniques, seeding the diving business that
became vital to offshore operations. Construction companies, such as Brown & Root and

J. Ray McDermott, and numerous boat operators acquired war-surplus landing craft and
converted them to drilling tenders, supply and crew boats, and construction and pipelaying
vessels.t

In 1947, Kerr-McGee Oil Industries drilled the first productive well “out-of-sight-of-land,”
on a platform located in 18 feet of water, 10.5 miles off the Louisiana coast in the Ship
Shoal area. The Kermac 16 platform used a war-surplus tender barge to house drilling
mud and other supplies, plus the workers’ quarters, thereby reducing the size and cost of a
self-contained drilling and production platform—an important advantage in case of a dry
hole. In 1948, Humble Oil (the Texas affiliate of Standard Oil of New Jersey, later renamed
Exxon) introduced the concept of latticed steel templates, or “jackets,” which provided
greater structural integrity than platforms built with individual wood piles.’

Drilling Revived

To explore and develop their new leases obtained from the federal government (see Chapter
3 on the origin of federal leasing), oil firms tapped into the Gulf Coast oil-service sector,
but they also promoted the formation of a distinct offshore industry by contracting

out for specialized services in marine geophysical surveying, offshore engineering and
construction, transportation (boats and helicopters), diving, and mobile drilling.¢

Mobility in drilling was crucial to the offshore industry’s long-term viability. The costs
of drilling exploratory or “wildcat” wells from fixed platforms, most of which would not
discover oil, were prohibitive. In 1954, the Offshore Drilling and Exploration Company
capitalized on a novel approach to the quest for mobility, using its $2 million Mr. Charlie
“submersible” drilling barge. Mr. Charlie’s hull could rest submerged on the bottom in 30
feet of water for drilling, and then be refloated and moved to other locations, like a bee
moving from flower to flower to extract nectar. Working for Shell Oil on the industry’s
first “day-rate” contract ($6,000 per day), Mr. Charlie drilled and developed two of

the Gulf Coast’s largest oil fields, in the East Bay just off the South Pass outlet of the
Mississippi River. “That’s a great rig you have there!” exclaimed Shell’s New Orleans vice

president after the first well. “I can see the day when you will need several more of them.””

Giant salt-dome fields discovered offshore Louisiana—Shell’s East Bay and West Delta, the
California Company’s (Chevron) Bay Marchand and Main Pass, Magnolia’s (Mobil) Eugene
Island, and Humble Oil’s Grand Isle, all under less than 30 feet of water—encouraged
operators to move farther out in the Gulf. As Offshore Drilling and Exploration expanded
its submersible fleet, other companies such as the Zapata Offshore Company (formed in
1954 by future U.S. President George H.W. Bush), experimented with “jack-up” rigs. These
rigs jacked their platforms out of the water by extending a series of cylindrical or truss-
type legs to the bottom, taking drilling into water depths exceeding 100 feet. By 1957, 23
mobile units were operating along the Gulf and 11 more were under construction.®

Drilling offshore was a relatively costly proposition in the 1950s (a Gulf oil executive
described it as “a billion-dollar adventure in applied science”?), but it was astoundingly
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successful. In 1956, 26 percent of offshore exploratory wells struck oil and gas, compared
to just 11 percent onshore. Of these wells, 1 in 20 discovered fields with more than 50
million barrels of reserves—more than five times the equivalent success rate of onshore
wells. By 1957, there were 446 production platforms in federal and state waters. Wells
offshore Louisiana and Texas were producing 200,000 barrels a day, feeding the vast
refinery complexes that already existed along the Mississippi River between New Orleans
and Baton Rouge, in the “Golden Triangle” of coastal East Texas (Beaumont-Port Arthur—
Orange), and along the Houston Ship Channel. Offshore wells accounted for 3 percent of
total U.S. production, but the percentage was rising.!°

Pushing Beyond Limits

In the late 1950s, the frantic pace of Gulf offshore exploration slowed. Costs increased
significantly in water depths beyond 60 feet (then the definition of “deepwater”). A few
jack-up rigs capsized in rough seas. After Glasscock Drilling Company’s Mr. Gus drilled

a $1 million dry hole for Shell in 100 feet of water in 1956, the vessel sank in transit

a year later during Hurricane Audrey. Beyond the damage to offshore infrastructure,
Audrey destroyed the support center of Cameron, Louisiana, where an estimated 500
people tragically perished. Underwater pipelines, necessary for bringing oil to shore, were
expensive and tricky to place in deeper water. A national recession in 1958, an oversupply
of crude oil from growing imports, and declining finds in deeper waters tempered
enthusiasm for new exploration. At the same time, Louisiana’s legal challenge to the state-
federal boundary offshore delayed federal lease sales for several years beginning in 1955.
Some people in industry thought this did not matter: they believed offshore exploration
had reached its limits.!" Others were more optimistic.

Shell’s Frontier Technology and the 1960s Boom

In August 1962, after seven years of research and development, Shell announced it had
successfully tested a new kind of “floating drilling platform,” redefining the marine
geography of commercially exploitable hydrocarbons. The Blue Water 1 was a converted
submersible consisting of three large columns on each side that connected the drilling
platform to a submerged hull. Giant mooring lines kept the vessel on position. Until then,
companies had been experimenting with ship-shaped vessels called “drillships” to explore
in water depths beyond 150 feet, but these could not withstand heavy wave action.
Because the Blue Water 1’s hull could be ballasted to rest safely below wave level, the
vessel was remarkably stable. Classified as the first “semisubmersible,” the Blue Water 1
made its successful test in 300 feet of water, and it was equipped to operate in 600 feet.
Complementing the new floating platform, Shell tested the first successful subsea wellhead
completion using remote controls. As one Shell representative told reporters, “We're
looking now at geology first, and then water depths.”!2

The achievement was akin to John Glenn’s space orbit the same year. Even more
astonishing was Shell’s decision, in early 1963, to share its technology with other
companies. At its three-week “School for Industry,” seven companies and the U.S.
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Geological Survey paid $100,000 each to learn about Shell’s “deepwater” drilling
program—thereby ensuring that suppliers and contractors were up to speed and that there
would be at least some competition from other oil companies for deepwater leases (which
otherwise would not be awarded at auction). The diffusion of Shell’s technology led to

the construction of semisubmersibles in Gulf Coast shipyards and enabled the industry to
move into deeper water.!?

Federal policies also helped accelerate offshore exploration and development. Oil import
quotas went into effect in 1959 and were tightened in 1962. These measures protected the
domestic market for higher-cost offshore oil. In 1960 and 1962, sensing pent-up demand
after the hiatus in federal leasing during the late 1950s, the Bureau of Land Management
auctioned large swaths of Gulf acreage. The response was overwhelming: in the historic
March 1962 sale, 411 tracts, totaling nearly two million acres, were leased—more than in
all previous sales combined. The sale opened up new areas off western Louisiana and Texas
and extended the average depth of leases to 125 feet. Because so much land was put up
for auction, the “cash bonus” price for the average lease was driven down, enabling more
companies to participate in the Gulf.'

Drilling on that vast inventory of leases set off one of the greatest industrial booms

the Gulf Coast had ever seen. By September 1963, nearly 90 drilling operations were in
progress. Workers flocked from around the Gulf region to take high-paying jobs offshore
or in the growing support centers of New Orleans, Morgan City, Lafayette, Beaumont,

and Houston. Although exploratory success offshore Louisiana in the immediate years
after 1962 could not match the extraordinary record of the late 1950s, the discovery rate
for large fields of 100 million barrels or more was impressive: 155 for offshore Louisiana
versus 3,773 for the United States as a whole. By 1968, 14 of the 62 large fields discovered
in the United States were offshore Louisiana, and 11 of those 14 lay either wholly or
partially within federally administered areas. Total offshore production from the Gulf of
Mexico rose from 348,000 barrels per day in 1962 (4.8 percent of total U.S. production) to
915,000 barrels per day in 1968 (8.6 percent of the U.S. total), and most of this increase
came from federal areas, especially acreage leased in 1962.1°

The March 1962 sale had another consequential effect onshore: the $445 million in cash
bonuses earned by the government alerted many officials to the importance of outer
continental shelf leases as a source of federal revenue. The next year, the Bureau of Land
Management opened an office in Los Angeles and offered the first oil and gas leases off the
coasts of Oregon and Washington. Three years later, the Bureau offered the first leases in
California’s Santa Barbara Channel. The federal outer continental shelf leasing program
thus took on national scope.'®

Pushing Technological Frontiers—and Physical Limits

Meanwhile, technological innovations revitalized the Gulf offshore industry and generated
interest in other ocean basins. New well designs and well-logging techniques resolved

deep subsurface drilling problems and reduced well costs. Drilling experiments in extreme
water depths, such as Project “Mohole” funded by the National Science Foundation, set the
stage for dramatic advances in future oil exploration. In 1962, Shell equipped the drillship
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Eureka with the first automatic dynamic positioning system and embarked on a core-
drilling program in 600 to 4,000 feet of water in the Gulf. Eureka’s cores confirmed for the
first time that oil had been generated in the sands that the Mississippi River had deposited
over eons in the broad alluvial valley extending beyond the continental shelf into the

deep Gulf. Then, beginning in 1968, the Joint Oceanographic Institutions for Deep Earth
Sampling project launched the famous voyage of the Glomar Challenger drillship, whose
core samples gave further evidence of oil generation in extreme ocean depths.!”

Although exploratory drilling capabilities raced ahead of commercial producing depths—a
recurring theme in the history of offshore oil—the industry nevertheless made great
advances during the 1960s in all phases of offshore exploration and production. Among
other innovations, digital sound recording and processing greatly enhanced the quality

of seismic data and fortified geoscientists” ability to interpret subsurface geology.
Improvements in soil-boring techniques led to greater understanding of seabed soil
mechanics and foundations. Higher-strength steel yielded stronger jacket construction
and the use of larger equipment to install larger rigs. Digital computers made possible

the three-dimensional modeling of platform jacket designs. Together, these developments
moved production operations into 350-foot water depths by 1969.18

Toward the end of the decade, however, the cost of bringing in productive leases began
to outrun the price of oil, which had remained at $2 to $3 per barrel in the United States
since the end of World War II. Many of the large, easy-to-identify structures in the Gulf
had been picked over and drilled. Some companies were fooled by geology into making
costly mistakes. At a federal offshore Texas sale in 1968, for example, a Humble-Texaco
partnership staked $350 million on leases that yielded nothing. Offshore Texas, it turned
out, proved to be largely gas-prone, but regulated prices made natural gas less profitable
than oil.?”

Hurricanes wreaked havoc with production. In 1961, Hurricane Carla triggered soil
movements in the Mississippi Delta that destroyed a large number of pipelines. Hilda
(1964) and Betsy (1965) knocked out 20 platforms and damaged 10 others, as 70-foot
wave heights, far exceeding earlier estimates, overwhelmed platform decks. Camille (1969),
a Category 5 hurricane, passed directly over 300 platforms, most of which survived the
waves, but the storm caused violent mud slides that wiped out three large platforms in
300 feet of water.?°

On top of the business failures and natural disasters, the sheer technological challenges
and the necessity to complete work as quickly as possible compromised safety. Project
profitability depended on how soon production could be brought online. Drilling vessels
were contracted on day-rates, increasing time pressures. Production processes were highly
interdependent: delay in one place could cause delays elsewhere. So there were relentless
demands to drill the wells, install the platforms, and get the oil and gas flowing. “When

I first started working, they didn’t care whether they killed you or not!” remembered one
offshore veteran. “In other words, ‘we are going to get it done, regardless.” There was no
suing like people are suing now. Back then, if you got hurt, they just pushed you to the
side and put somebody else in.

721
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Accident rates for mobile drilling vessels remained unacceptably high, especially for jack-
ups. Blowouts, helicopter crashes, diving accidents, and routine injuries on platforms

were all too common. Facilities engineering on production platforms was a novel concept.
Platforms often had equipment squeezed or slapped together on the deck with little concern
or foresight for worker safety. Crew quarters, for example, could sometimes be found
dangerously close to a compressor building.*

Federal oversight followed the philosophy of “minimum regulation, maximum
cooperation.”?? Between 1958 and 1960, the U.S. Geological Survey Conservation Division,
the regulatory agency then overseeing offshore drilling, issued outer continental shelf
Orders 2 through 5, requiring procedures for drilling, plugging, and abandoning wells;
determining well productivity; and the installation of subsurface safety devices, or “storm
chokes.” But the Offshore Operators Committee (representing leaseholders) persuaded
regulators to dilute Order 5 to permit waivers on requirements for storm chokes.
Significantly, the orders neither specified design criteria or detailed technical standards,
nor did they impose any test requirements. Companies had to have certain equipment,
but they did not have to test it to see if it worked.** In general, as a 1973 National
Science Foundation study concluded, “the closeness of government and industry and the
commonality of their objectives have worked against development of a system of strict
accountability.”??

Lax enforcement contributed to the lack of accountability. The U.S. Geological Survey
freely granted waivers from complying with orders and did not inspect installations
regularly. Federal and state regulatory bodies were underfunded and understaffed. In 1969,
the Gulf region’s lease management office had only 12 people overseeing more than 1,500
platforms. Even those trained inspectors and supervisors often lacked experience in the oil
business and a grasp of its changing technological capabilities. “Each oil well has its own
personality, is completely different than the next, and has its own problems,” observed one
consultant in 1970. “It takes good experienced personnel to understand the situation and
to cope with it.” Too often on drilling structures, he complained, one found inexperienced
supervisors; employees who overlooked rules and regulations (the purpose of which

they did not understand); and, perhaps most troubling, even orders from bosses to cut
corners—all of which created conditions for an “explosive situation.”2¢

Explosive Situations

On January 28, 1969, a blowout on Union Oil Company Platform A-21 in the Santa
Barbara Channel released an 800-square-mile slick of oil that blackened an estimated 30
miles of California beaches and lethally soaked sea birds in the gooey mess. Although the
well’s blowout preventer worked, an inadequate well design allowed the hydrocarbons

to escape through near-surface ruptures beneath the seafloor. Union Oil had received a
waiver from the U.S. Geological Survey to set casing at a shallower depth than required
by Order 2, highlighting the lack of accountability that had come to characterize offshore
operations.?” The 11-day blowout spilled an estimated 80,000 to 100,000 barrels of oil*6—
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Qil from a ruptured well surrounds a platform six miles off the coast of Santa Barbara. The 1969 spill, an estimated 100,000 barrels, was the
largest in U.S. waters prior to 2010. Some 30 miles of shoreline were fouled, and thousands of birds died along with fish, dolphins, and sea
lions. The incident drew public outcry and triggered environmental-protection legislation. Today, Platform A-21 is still operating.

Associated Press

the largest offshore drilling accident in American waters until the Macondo blowout. It
generated intense opposition to offshore oil in California, but the fallout also reverberated
nationally, setting the stage for the passage of the National Environmental Policy Act
(NEPA), a symbol of the growing strength of the national environmental movement, as
well as a host of other increasingly demanding environmental protection laws throughout
the 1970s (See Chapter 3).2°

Offshore operators suddenly faced a potentially hostile political and regulatory climate.
Ten days after the accident, Secretary of the Interior Walter Hickel, with the support of
President Richard Nixon, issued a moratorium on all drilling and production in California
waters. In April, Secretary Hickel completed a preliminary assessment of the leases affected
by the moratorium and allowed 5 of the 72 lessees to resume drilling or production. In
August, the Interior Department issued completely revised outer continental shelf Orders
1-7—the first update since the orders were established—with more specific requirements
about company plans and equipment for prevention of pollution and blowouts. It also
issued new Orders 8 and 9 on the installation and operations of platforms and pipelines.
These were the first rules in which the department claimed authority to prohibit leasing in
areas of the continental shelf where environmental risks were too high.3°

The industry protested the new outer continental shelf regulations, but calamities in the
Gulf undermined its case. In February 1970, Chevron’s Platform C in Main Pass Block 41
blew out and caught fire. The spill forced a postponement of a federal lease sale, damaged
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wildlife, and drew a $31.5 million suit against the company by Louisiana oyster fishermen
and a $70 million suit from shrimp fishermen. Chevron was also fined $1 million for
failing to maintain storm chokes and other required safety devices—the first prosecution
under the 1953 Outer Continental Shelf Lands Act. The Justice Department also obtained
judgments against other major oil and gas companies for similar violations. Then, in
December, Shell suffered a major blowout on its Platform B in the Bay Marchand area,
killing four men and seriously burning and injuring 37 others. Investigators attributed the
accident to human error resulting from several simultaneous operations being performed
without clear directions about responsibility. It took 136 days to bring 11 wild wells under
control, at a cost of $30 million. The failure or leaking of subsurface-controlled storm
chokes contributed to the size of the conflagration.3!

In the wake of these disasters, the government further strengthened its regulatory
program. The Interior Department again revised and expanded outer continental shelf
orders to mandate new requirements: surface-controlled storm chokes; the testing of safety
devices prior to and in use; more careful control of drilling and casing operations; prior
approval of plans and equipment for exploration and development drilling; and updated
practices and procedures for installing and operating platforms. To enforce the new
regulations, the U.S. Geological Survey tripled its force of inspectors and engineers, ceased
ysing industry-furnished transportation for inspections, and introduced a more systematic
inspection program based on newly developed criteria.*?

In response, the Offshore Operators Committee and the industry’s Offshore Safety and
Anti-Pollution Equipment Committee worked closely with the U.S. Geological Survey both
in advising changes in the outer continental shelf orders and in promptly drafting a new
set of American Petroleum Institute (API) “recommended practice” guidance documents

for the selection, installation, and testing of safety devices, as well as for platform design.
The major offshore operators revamped personnel training for offshore operations, and
they formed an organization called Clean Gulf Associates to upgrade oil-spill handling
capabilities.?3 Certifying agencies issued new standards and guidelines for mobile drilling.3*
In addition, the industry’s annual Offshore Technology Conference, first held in 1969,
became an important forum for publishing and sharing technical information that led to
safer designs and operations.*

The industry’s safety record in the Gulf improved significantly after the new regulations
and practices were introduced: the reported incidence and rate of fatalities and injuries
decreased, as did the rate of fires and explosions.3¢ During the 1970s and 1980s, the
frequency of blowouts did not decline significantly, but there was a sharp drop in the
number of catastrophic blowouts, and fewer casualties and fatalities were associated with
them.3”

Design and equipment problems were steadily being solved. But reducing accidents caused
by human error, poor safety management, or simultaneous operations continued to be a
vexing challenge.
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Constrained Expansion

As new regulations brought more caution to offshore oil development, countervailing
forces emerged to speed it up. Domestic oil supply could not keep up with demand.

In the postwar period, Americans’ consumption of petroleum—Ilargely for operating
automobiles—climbed dramatically, rising steadily from 243 gallons of motor gasoline per
capita in 1950 to 463 gallons per capita in 1979.38

U.S. oil production peaked, however, in 1970. Along with the OPEC oil embargo of 1973
and consequent skyrocketing price of oil products, this event spurred the quest to develop
new offshore reserves. With crude oil prices tripling to $10 per barrel, oil companies could
justify more expensive offshore drilling and development. Under the mandate of “Project
Independence,” the Nixon Administration announced a dramatic increase in the pace of
leasing in the Gulf and a resumption of sales off the Atlantic, Pacific, and Alaskan coasts.
At the March 1974 federal lease sale of offshore Louisiana acreage, the industry spent a
record $2.17 billion in cash bonuses for leases covering 522,000 acres, including a few
tracts ranging beyond 1,000-foot depths.??

The First Deepwater Play

In June 1975, Shell made a monumental discovery on one of those new leases. Shell
geophysicists had employed an innovative seismic technique called “bright spot” to

lead drillers to an attractive prospect, code-named Cognac, in 1,000 feet of water in the
Mississippi Canyon, not far from the mouth of the great river. The drilling uncovered an
estimated 100-million-barrel reserve.*® Cognac pioneered other discoveries in what would
come to be known as the “Flex Trend,” an area in the Gulf that reaches just beyond the
edge of the continental shelf, where there is a flex in the seafloor. The Flex Trend would
be the world'’s first true oil play in 1,000-foot water depths, the modern definition of
“deepwater.”*!

When Shell purchased its leases, it did not yet have a design concept for deepwater
production. Barges were not big enough to launch a 1,025-foot steel jacket in one piece.
Therefore, adapting Exxon’s precedent—the company installed its Hondo jacket in 850 feet
of water in the Santa Barbara channel in 1976—Shell chose to build the Cognac structure
in three pieces and assemble them vertically in place. The complex, nerve-wracking
installation inflated total development costs to nearly $800 million. But Cognac was both
a technical and commercial success. It won the American Society of Civil Engineers 1980
award for “Outstanding Civil Engineering Achievement,” the first ever received by an oil
company. Production commenced in 1979, just as the supply shock caused by the Iranian
Revolution drove the price of oil to nearly $40 per barrel.**

Along with Hondo and major developments in the North Sea pioneered by Phillips, Conoco,
and BP, Cognac paved the way for truly enormous offshore engineering-construction
projects. In 1976, Brown & Root and J. Ray McDermott opened giant new construction
yards at Harbor Island, near Corpus Christi Bay, to accommodate the assembly and
load-out of deepwater structures. In these yards, they built jackets lighter and cheaper
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than Cognac and launched them in single pieces. In the late 1970s, Brown & Root built a
700-foot structure for Chevron’s Garden Banks field, and a 650-foot jacket for Atlantic
Richfield. In 1980-1981, McDermott built two platforms for Union Oil in the 1,000-foot
waters of the East Breaks area, 100 miles south of Galveston. During 1979-1983, Brown
& Root built and installed a novel “guyed tower” for Exxon in 1,000 feet of water just
southwest of Cognac.*3

Even as rising oil prices and declining onshore production in the late 1970s spurred them
on, Gulf oil operators encountered economic and geological constraints. Bonus bids soared
beyond the estimated value of the oil that might be discovered and produced: the September
1980 sale in New Orleans, for example, brought in $2.8 billion in cash bonuses, shattering
all previous records. During the 1970s, the bonus paid per barrel of oil equivalent
discovered by the largest producing companies increased four- to five-fold, undermining
the economics of deepwater.** Furthermore, initial production rates from some of the
early producing wells in the Flex Trend proved disappointing. Many industry exploration
managers came to believe that after 25 years of development, only lean prospects remained
in the Gulf. The best hope for increasing national reserves, they concluded, was from other
parts of the U.S. outer continental shelf.*>

Beyond the Shelf

Rising lease bonuses still did not deter major companies (such as Chevron, Exxon, Mobil,
and Amoco), along with some of the larger independents (such as Pennzoil, Union, and
Tenneco), from drilling and developing fields in the deepwater Flex Trend. But discoveries
could not offset overall production declines in the Gulf. Oil production on the shelf had
peaked at just above 1 million barrels per day in 1972; by 1978, it had fallen below
800,000 barrels per day. Because discoveries in the Flex Trend play were relatively small,
with fairly low flow rates, most Gulf oil and gas still came from shallow water, despite
declining overall production there. In 1970, the average production-weighted depth of oil
extracted from the Gulf was just 100 feet, and by 1980 it was still less than 200 feet.*°
Many managers had concluded that there would never be economic developments more
than 60 miles from shore. Other experts became convinced that significant oil-bearing
sands would never be found beyond the continental shelf. “But what conventional wisdom
really tells you,” as one Shell geophysicist explained, “is that you just don’t know what

you don’t know.”*”

At just that time, some scientists from industry and academia had begun to piece together
a regional picture of the geology deep underneath the Gulf by combining information from
cores with a regional seismic survey shot out into deepwater. This picture showed that
massive salt pillars, or diapirs, had squeezed up from the mother layer of salt deposited
beginning 165 million years ago, when the Gulf of Mexico was slowly forming. As the
diapirs pinched up, sandstone overlaying the salt slowly subsided, forming cup-shaped
“mini-basins” featuring different kinds of configurations for trapping oil. These sandstone
formations were named “turbidites” (they had been deposited when ancient underwater
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rivers, called turbidity currents, channeled huge volumes of sediment onto the continental
margin). The structural anomalies in these mini-basins looked similar to productive
features on the shelf, but the spotty seismic coverage allowed for only speculative
knowledge of their potential, at best. Shell, always the leader in Gulf frontier exploration,
had drilled a number of wells in similar rocks along the margin of the continental shelf.
Turbidites in deepwater were potentially much larger, less faulted, and might have

prolific flow rates. At least in theory, they would require fewer wells, making them more
attractive as economically exploitable reservoirs of oil.*®

During 1978-1980, hoping to test its theories about the regional geology, Shell nominated
deepwater tracts for auction. But no other companies seconded its nominations, so the
government never selected the tracts for sales.*” Then, in 1982, the Interior Department
announced a new system of area-wide offshore leasing. This policy put into play entire
planning areas (e.g., the central Gulf of Mexico) up to 50 million acres, rather than
rationing tracts through a tedious nomination and selection process. Companies could bid
on any tract they wanted in a lease sale for a given planning area, thus giving them access
to far more extensive offshore acreage at significantly less cost.5°

Strong political opposition to area-wide leasing by some coastal states and environmental
organizations stymied its effective use in other parts of the nation (see Chapter 3), but
not in the Gulf, where oil companies had long operated. Established infrastructure and
abundant geological information there could be put to more flexible use under a more
open system. Oil companies responded to area-wide leasing by bidding aggressively for
attractive blocks on the continental shelf, while making a number of speculative bids on
acreage ranging into 3,000-foot depths beyond the edge of the shelf. The May 25, 1983
sale harvested a record $3.47 billion in high bonus bids. All told, in seven lease sales

held from 1983 to 1985, the Interior Department, through the newly formed Minerals
Management Service (see Chapter 3), leased 2,653 tracts, more than had been leased in all
the federal sales since 1962 combined. About 600 of these tracts lay in deepwater beyond
1,000 feet.5!

Shell acquired the lion’s share of deepwater tracts in the March 1983 sale and immediately
started drilling. In 1982, it had leased Sonat Offshore Drilling’s Discoverer Seven Seas, one
of the few vessels rated for 6,000-foot depths. Shell then spent more than $40 million

to extend the vessel’s depth capability with a larger marine riser, enhanced dynamic
positioning, and a new remote-operated vehicle to enable sophisticated work where human
divers could not venture. In October 1983, the Seven Seas made a major discovery at
Shell’s Bullwinkle prospect, establishing the deepwater “Mini-Basin Play,” which targeted
the turbidite sandstones in the basins flanking the salt structures.>?

In the next central Gulf area-wide sale, in April 1984, many different operators jumped

in to compete for deepwater tracts. This prompted Shell to move quickly in deploying the
Shell America, a $45 million custom-designed, state-of-the-art seismic vessel that provided
company geophysicists with high-quality, proprietary seismic data. Armed with these data
and other intelligence gained from drilling its 1983 leases, Shell dominated the May 1985
sale, winning 86 of 108 tracts on which it bid, in water depths ranging to 6,000 feet. For
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Shell, pushing deeper was an imperative for its operations in the United States, as onshore
reserves continued to decline. “Exploration has been called a poker game,” explained one
Shell official. “But there’s more to it than that. In this game, we don’t have chips or coins
or dollar bills that can change hands over and over again. We're dealing with a declining
resource base, and every barrel we find is never going to be found again.”33

The Era of Uncertainty

The long cycles of oil exploration and development do not always align well with the
shorter cycles of the economy. Just as Shell bet heavily on deepwater, the severe recession
in 1981 further depressed falling oil demand. For the first time in 34 years, U.S. oil
consumption hit a plateau and began declining.”* The now “forgotten victory” of energy
conservation and efficiency measures passed in the mid-1970s, in response to historically
high oil prices, reversed the long trend of an increasingly petroleum-intense U.S. economy.
During 1985-1986, oil prices collapsed to $10 per barrel, as international producers
saturated the global market with crude.

Expensive Gulf development projects were canceled or shelved. Construction of mobile
drilling vessels and other kinds of offshore-servicing equipment fell sharply. Unemployed
oilfield workers transitioned into new trades, or migrated from southern Louisiana in
search of better opportunities. This human and capital flight marked the beginning of
what one scholar called “the inevitable disassembly of the offshore system and its onshore
support network for the Gulf of Mexico.”¢

The offshore projects that went forward faced intimidating challenges. Shell drilled

some dry holes costing more than $10 million apiece. Development stretched the limits

of technological and financial resources. To produce oil from the Bullwinkle field, the
company installed in 1988 a $500 million fixed platform, 162 stories high—taller than
Chicago’s Sears Tower (now the Willis Tower), the tallest building in the world at the time.
The Bullwinkle platform was the largest and last conventional jacket of its kind. The scale
and costs of constructing anything bigger were simply prohibitive.>”

Moving deeper would require alternative production methods: subsea wells, tension-leg
platforms, or floating systems. Operators had put subsea wells to use in the North Sea,
but they were still extremely expensive. The tension-leg platform was an innovative
concept consisting of a production facility situated on a floating hull held in place by long
tendons that kept the hull from bobbing like a cork but allowed some degree of side-to-side
motion. In 1984, Conoco installed the first full-scale design of this type in the North Sea,
in 485 feet of water, and in 1989 the company placed its Jolliet mini-tension-leg platform
in 1,760 feet of water in the Gulf.>® But tension-leg platforms would have to be scaled up
for major projects in deepwater. In 1987-1988, Placid Oil developed a field in 1,500 feet
of water with a floating production facility converted from a semisubmersible drilling
vessel. But Placid soon abandoned the development, sold the semisubmersible, and sought
bankruptcy protection.>?
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The deepwater costs were matched by the safety and environmental risks. In 1985, an
Office of Technology Assessment study of Arctic and deepwater oil drilling highlighted
the “special safety risks” of “harsh environments and remote locations.” It identified “a
need for new approaches to preventing work-related injuries and fatalities in coping with
new hazards in the hostile Arctic and deepwater frontiers.” It also presciently warned of
the glaring deficiencies in safety oversight offshore, observing that “there is no regulatory
requirement for the submission of integrated safety plans which address technical,

”

managerial, and other aspects of offshore safety operations.”®°

Setbacks in the Arctic

As the study indicated, deepwater was not the only frontier that captured the industry’s
interest. In the 1980s, companies also had their sights set on the Arctic region, then
thought to have the highest resource potential in the United States. Since the 1960s, major
firms had produced oil from Alaska’s Kenai Peninsula and Cook Inlet. In 1977, the massive
onshore Prudhoe Bay field on the North Slope started pumping oil through the Trans-
Alaska Pipeline. Many explorers expected to find the next great oil frontier to the north

of Prudhoe Bay, in the Bering, Beaufort, and Chukchi Seas. Although the industry lost a
contentious struggle to gain access to the Bering Sea’s Bristol Bay, home to the world’s
largest commercial salmon fishery, they did win the right to lease and drill in the Beaufort
and Chukchi Seas.®!
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Everywhere operators drilled offshore Alaska, however, they came up empty. Either they
found no source rocks or the deposits they did find were not large enough at that time to
turn a profit in the Arctic’s forbidding environment. After a costly dry hole at a prospect
called Mukluk in the Beaufort Sea and some futile efforts to explore in the Chukchi

Sea, the industry temporarily lost its craving for the Arctic. The public-relations fallout
from the Exxon Valdez oil spill in 1989, which resulted in congressional and presidential
moratoriums on leasing in Bristol Bay, contributed to the industry’s suspended interest in
offshore Alaska.®?

Renewed Focus on the Gulf of Mexico

The mid-1980s collapse in oil prices also ruined many companies’ appetite for further
leasing in the deepwater Gulf of Mexico. But Shell and others chose to take a longer-term
view—a decision reinforced by the failures in Alaska. Additional reinforcement came in
1987, when the Minerals Management Service reduced the minimum bid for deepwater
tracts from $900,000 to $150,000—enabling companies to lock up entire basins for 10
years for only a couple million dollars.®* During the next five years, despite flat oil and gas
prices, the industry acquired 1,500 tracts in deepwater.®*

Shell’s December 1989 announcement of a major discovery at a prospect called Auger,
located in the Garden Banks area 136 miles off the Louisiana coast, spurred further
interest. Tivo years earlier, Global Marine’s new, giant semisubmersible, the Zane Barnes,
struck oil for Shell after drilling through 2,860 feet of water and another 16,500 feet
beneath the seafloor. Shell kept the discovery quiet as it delineated the extent of the field,
which turned out to contain an estimated 220 million barrels of oil equivalent, the
company’s third-largest offshore discovery in the Gulf. Underpinning Shell’s decision to
go forward with Auger was the discovery of relatively high flow rates from the turbidite
sands at Bullwinkle, where engineers found they could open the wells to 3,500 barrels
per day (three times the rate considered good for a well on shallower parts of the Gulf
continental shelf). If Auger had similar flow rates, the field could be profitably developed,
even in water more than twice as deep as Bullwinkle’s. Few people knew that Auger was
only one of a number of Shell deepwater discoveries.®®

As the company formulated an ambitious strategy to launch a series of major platforms,
a gloomy economic outlook tempered Shell’s euphoria over the Auger discovery and
production breakthrough at Bullwinkle. The projected cost of developing Auger exceeded
$1 billion. In appraising the next prospect, code-named Mars, Shell’s exploration managers
looked for ways to save money and offload some of the financial risk; accordingly, in
1988, they brought in British Petroleum (BP) as a partner with a 28.5 percent interest in
the project.®

At the time, Mars seemed like a risky endeavor, with low probability for a major discovery.
Furthermore, BP posed little threat. The company had been kicked out of Iran and Nigeria
in 1979 and was struggling with a bloated management structure, poorly performing
global assets, and uninspired leadership. Shell viewed BP as merely a banker.%”
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All that changed in 1989, when Sonat’s Discoverer Seven Seas drilled into Mars. The field,
located due south of the mouth of the Mississippi, lay in nearly 3,000 feet of water. The
discovery well encountered multiple oil- and gas-bearing layers stacked on top of each
other over several hundred meters. Mars was more than twice the size of Auger—the
largest field discovered in the Gulf in 25 years. For Shell, Mars promised a big payoff for
large bets on deepwater leases. For the industry, Mars confirmed the Mini-Basin trend in
the Gulf as a bona fide play. For BP, Mars allowed the company’s managers, engineers,
and scientists to go to school on Shell’s deepwater technology. Perhaps just as importantly,
according to BP’s chief in the United States, “Mars saved BP from bankruptcy.”®®

During the next several years, major oil companies—and even more significantly,
contractors in the offshore service industry—propelled the evolution of technology in
innovative new directions. The 1970s revolution in digital, three-dimensional (3-D) seismic
imaging, pioneered by Geophysical Services Inc. (GSI), and the 1980s move to computer
workstations, which enabled faster processing of the data generated in such surveys,
combined to enhance dramatically the industry’s accuracy in locating wells for field
development—a critical factor when drilling a single well in deepwater could cost as much
as $50 million. Beyond development drilling, 3-D seismic imaging boosted the success

of wildcat discovery wells from less than 30 percent to 60 or 70 percent. As the major
companies began to divest from older producing properties in favor of new deepwater
prospects, smaller firms purchased older properties and redeveloped them with significant
reserve additions using 3-D seismic imaging. In all, 3-D seismic imaging effectively tripled
or even quadrupled the estimated amount of oil and gas reserves in the Gulf of Mexico.%’

Drilling and subsea engineering advanced in similar fashion. Drilling contractors developed
a new generation of vessels that took drilling from 5,000 to 10,000 feet of water, and
from 20,000 to 30,000 feet of sub-seafloor depth. New directional drilling techniques,
made possible by “downhole steerable motors,” allowed engineers to maneuver a well from
vertical to horizontal to achieve greater accuracy and more fully exploit reservoirs. Drillers
also found ways to obtain information from deep inside wells, using “measurements-
while-drilling” tools and sensors that provided position, temperature, pressure, and
porosity data while the borehole was being drilled. Improvements in marine risers using
lightweight composite materials and tensioners, along with new methods for preventing
oil from cooling and clogging in deepwater pipelines, enabled the industry to make long
tiebacks between subsea wells and production facilities. To support subsea installation and
operations, the industry turned to sophisticated remote-operated vehicles mounted with
TV cameras and umbilical tethers containing fiber-optic wire for the transmission of vivid
images.”°

Even as the major operators pushed into deepwater, they outsourced more of the research
and development (R&D) of new technologies. The bust of the 1980s had driven the
exploration and production companies to decrease internal R&D and adopt policies of
buying expertise as needed, rather than cultivating it from within. R&D investments in
oil exploration and production by the major companies declined from nearly $1.3 billion
in 1982 to $600 million by 1996. According to a National Petroleum Council study,
“This ‘buy versus build’ strategy resulted in a significant reduction in the number of
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skilled people within operating companies who understood technology development

and deployment.””! Service companies (Schlumberger, Halliburton, Baker Hughes, and
Oceaneering) became the major source of technology development. An illustration of this
trend was the Texaco-initiated “Deep Star” consortium, established in 1992, through which
offshore operators funded contractor-generated R&D.7>

Rapid technological advances in the early 1990s did not immediately translate into more
economically feasible practices. Cost overruns, delays, and strained relationships with
contractors plagued the fabrication and installation of Shell’s giant tension-leg platform
for Auger, the industry’s bellwether deepwater project. Further, Shell discovered that crude
oil from the Auger field was sour (containing sulfur, which had to be separated out at

the refinery) and thus had to be discounted. The company’s only salvation on the project
depended on Auger’s wells flowing at a higher rate than Bullwinkle’s.”3

Auger Pays Off

Fortunately for Shell and the offshore industry, the wells did not disappoint. In the spring
of 1994, Shell began to bring in wells at Auger that flowed at more than 10,000 barrels
per day. Even with oil prices at $20 per barrel or less, deepwater now promised handsome
profits. The Auger wells confirmed the reservoir model for turbidites in deepwater and
even exceeded Shell’s most optimistic estimates. Engineers designed Auger to handle 42,000
barrels of oil (and 100 million cubic feet of gas) per day from 24 wells, but by July the
first three wells were already producing 30,000 barrels per day. “Debottlenecking” efforts
eventually raised Auger’s capacity to 105,000 barrels of oil and 420 million cubic feet of
gas per day by the late 1990s.74

Auger’s prodigious output also made subsea completions (with the wellhead located on
the ocean floor rather than on a surface production platform) economic in the Gulf, as
they had been in the North Sea. With tension-leg platforms like Auger, subsea completions
became important as a component of an early production system or as a remote subsea
development. Large fields or clusters of smaller fields, which otherwise would not justify
the expense of multiple or larger platforms, could thus be profitably developed.”

Auger’s many blessings came at a cost to Shell and the environment. Expanding
production at Auger was extremely challenging. At the start of production in April 1994,
Shell continuously flared or vented between one and six million cubic feet of natural gas
per day, without the required federal permission. The flaring and venting continued for
more than four years until the Minerals Management Service announced it had discovered
this violation as well as Shell’s failure to record and report the releases. In a 2003 civil
settlement, Shell agreed to pay $49 million, an amount equivalent to the value of about
two weeks of production from Auger. If the company was chastened after having to admit
to these serious violations, Shell management also must have been tempted to look at this
charge as an incidental cost of doing business in the deepwater Gulf. 7¢
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AUGER TENSION-LEG PLATFORM

Like a giant alien creature, a scale rendering of a tension-leg drilling platform is superimposed over New Orleans. Built by Shell to tap its
Auger deepwater field some 200 miles southwest of the city, the huge platform uses steel mooring cables to stabilize its 3,000-foot legs and
can drill 20,000 feet below the seafloor. The platform augured well for Shell in the late 1990s, delivering 100,000 barrels of oil a day.

Courtesy of Shell

Deepwater Treasures

The productivity of the Auger wells made the Gulf of Mexico the hottest oil play in the
world. And it was mostly about oil. Deepwater proved to be largely oil-prone. The source
rocks for most of the deepwater region are an Upper Jurassic kerogen that generates
natural gas only when subjected to very high temperatures. But subterranean thermal
gradients and source-rock temperatures in the deep Gulf are quite modest, despite the
enormous pressures exerted several miles below the seabed. The massive amounts of salt
(see below) has acted like a heat sink, keeping hydrocarbons from getting too hot and thus
cooking up large amounts of natural gas.””

Despite downward pressure on oil prices in the late 1990s, the promise of prolific
production from deepwater was too much to resist. Exploration and production firms
with deepwater leases consolidated their positions. Companies that had sat on the sidelines
during the 1980s stampeded into unclaimed areas. Newly developing or commercialized
exploration and production technologies found vibrant new markets. Contractors all

along the Gulf Coast and, indeed, around the world, geared up for a surge of activity. Port
Fourchon, Louisi