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National Commission on the BF Deepwater Hovizon Oil Spill and Offshore Drilling
STOPPING THE SPILL: THE FIVE-MONTH EFFORT T0 KYLL THE MACONDO WELL
~Diraft—-

Staff Working Paper No. &

Staff WarkingPapers are written by the staff of the National Commmission on the BP Deepwater
Horizon Ofl Spill and Qffshore Drilling for the use of members of the Commission. They are
prefimingy, subject to change, and do rnot necessearily reflect the viewy either of the Commission
as a whole or of any of its mamnbers, In additian, they may ba based in part on confidensial
interviews with government and non-government personnel.

The effort to contain and cortrol the blowout of the Macondo well was unprecedented.
From April 20, 2010, the day the well blew out, until September 19, 2010, when the government
finally declared it “dead,” BP expended enormous resources to develop and deploy new
technologies that eventually captured a substantial amount of oil at the source and, after 87 days,
stopped the flow of oil into the Gulf of Mexico. The goverument organized a team of scieniists
and engineers, who fook g crash course in petrolénm engineering and, over time, were able fo
provide substantive oversight of BP, in combination with the Coast Guard and the Minerals
Management Service (MMS).! BF had 1o construct novel devices, and the government had to
mobilize personnel on the fly, because neither was ready for a disaster of this nature in.
deepwater.

The containment stary thus containg two paralfel threads. First, on April 20, the oif and
gas industry was unprepared to respond to a deepwater blowout, and the federal government was
simmtiarty unprepared to provide meaningful sapervision. Second, in a compressed timeframe,
BP was able to design, build, and use new containment technologiss, while the faderal
government was able fo develop effeciive oversight capacity. Those impressive efforts,
bowever, were made necessary by the failore to anficipate a subsea blowout in the first place,
Both industry and government must build on knowledge acquired during the Deepreater Horizon
spill to ensure that such a failure of planning does not recur.

! On June 18, 2510, Seceatary of the Interior Ren Salazar ordered thai the Minerals Management Service be
officially renamed the Burezu of Ooean Energy Managewment, Regulation, and Enforcement. For consisteney,
throughout this paper, we will refer to the sgency as the Minerals Management Service (MMS), its name at the fime
ofthe April 20, 2010 blowout. : .
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L . Emergency Response to the Blowout

Following the explosion on the Deepwater Horizon during the evening of April 20, 2010,
while firefighting efforts were underway at the surface, Transocean and BP began working
subsea to stop the flow of hydrocarbons from the Macondo well. Almost immediately, they
started assessmg the status of the S%fout tall blowout préventer (“BOP™) stack, which stood atop
the Wcll

The Macondo well tapped into a reservmr more than 13,000 feet below the sea floor,
containing roughly 110 million basrels of oil * Extending upwards from the reservoir 1o the sea
Hoor was a sieel pipe called the *production casing.™ During productmn, this pipe was to contain
the “production twbing,” which would convey oil from the reservoir up to a vessel on the surface.
The production casing was surounded by other casmgs which are integral to the drilling process
and provida barriers between the production casing and the rock formation surrounding the w elt.f
Each gap between casings, or between the outermost cating and the rock formation, is called an
annutus,

The production casing bung off a “casing hanger™ in the “svelthead,” or top of the well.
Theweltheadis a large, stecl ﬁttmg that sits on the sea floor. Above the wellhead was the BOP
stack, The drilting rig on the-ecean’s sntface-—the Deepwater Horizon—connected to the stack
5,000 foet below through a Jong stec! pipe called a “riser.” During drilling operations, the drill
pipe (!-lwhmh has a bit at its end) passed from the rig through the riser and BOP stack, then down
wto the weall,

2 Non-public Tracsocenan docoment; Now.public BF document: Henry Fonntain, Focis Thrse fo Well-Blocking
Systew, N.Y, TIMES (May 10, 2010).

Interview with government seientist,
* The bottom 1 136 feet of the prvéucﬂon casing i the Macondo well was not suxmundmi tor an outer cawing,
lemmgﬁ exposed 1o the reservoir. .

* Image provided by BR,
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Figure 1.B: Below the Sea Floor (Not to Scale ]

Prodiiction
. Casing

A BOP stack is both integral to the drilling process and—as its name suggests—the Tast
fine of defense in preventing a blowout. The lower portion of the stack is often referred to '
simply as the BOP. The BOP on the Macondo well contained five separate cloging devicas,
ralled “rams.” The five rams were designed to serve different functions: for example, cutting
drill pipe or casing, or sealing around drill pipe while leaving it intact, The “blind shear tam”
“was the only ram of the five with the ability to eut through drill pipe and completely shut in the
well. In addition to the rams, the BOP had “boost,” “choke.” and “kill” lines, which were used
to circulate fluids into and out of the well.

The top portion of the BOP stack is called the “lower marine riser package.” On the
Muacondo well, that package coniained two adiditional scaling mechanisms, catled “annulay
preventers,” Each preventer includes o hard rubber device in the shape of a tire that is designed
to expand and seal around deill pipe or else seal the well entirely if drill pipe is not present.

BP’s earliest containment efforts, undertaken with Transocean, focused on trying to clowe
the rams angd annular preveriters within the BOP stack using remotely operated vehicles.  There
are some indications that, even at this stage, BP wag concemed about “well integrity”—i.a., the
possibility that oil was fowing outside the production casing, and could flow sideways out of the

* Nog-public Transocean document; Now-public BP document; Henry Foufaia, Foous Tirur to Well-Blocking
System. Before svacuativg following the explosion an the evening of April 20, the Deepwaler Horizon™s srow hid
attempted to actoate the BOP stack and seal off the well. An ongoing forensic analysis of the BOP stack may fufly
explatn the results of the erew's actions, For purposes of this paper, it Is sutficient to recognize that the crew’s
efforts did not stop the How of hydrocarbons.
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weil and into the rock formation if the well were shut in.  According to Billy Swringfellow, a
Transocean Subsea Superintendent, BP delayed interventions with remotely operated vehickes
for approximately 20 hours because it was concermned that the pressure created by closing the
BOP stack and shutting in the well might force hydrocarbons into the surrounding rock and
“ereate an underground blowount,™ Some of that delay may also be attributable to concerns
about positioning surface ships operating the vehicles too close to the fire then consuming the
Deepwater Honzonng 4 R:motcly operated vehicles began working on the BOP stack at about
& Qﬂym onApril 2 1% The rig sank approximately sixteen hours later, on the morning of April

The earliest operations on the BOP primarily attermpted to activate the blind shear ram. it

During thoge atterapis, officials from MMS were embedded in the operations centers at
Transocean and BP headguarters in FHouston, Those officials described themselves as observers,
with on-scene personnel from BP, 'Iransocean and Cameron (the compauy that manufactured

the BOP stack) making decisions.’> According to the officials, there was no need for
government approval of the early attempts on the BOP because of the ongoing emergency and
because MMS waz generally familiar and comfortable with the operations. ¥ Starting on Aprit
21, Secretary of the Interior Ken Salazar also receiw eci daily updates on source control activities
through conference calls with BP*s technical teams,™ These calls would continue throughout the
containment effort.**

Tnitially, the news was good: On Apnil 23, Federal On-Scene Coordinator Admiral Mary
Landry stated that, according to surveillance by remotely operated vehicles, the BOP stack, while
“{i}t is not a guaraniee,” appeared to have done its job, sealing off the flow of hydrocarbons and
preventing any leak.** That same day, senior management from BP, Transocean, Cameron, and
Wild Well Control, a contractor to BP specializing in blowouts, met and concluded that, with

! * Testimony of Billy Stringfeifow, Transocess, COAST GUARDBOEM MARINE BOARD OF INVESTIGATION INTO THE
MARINE CASUALTY, EXPLOSION, FIRE, POLLUTION, AND SPE&RG OF MOBILE DFFSHORE DRELING UsiT DEEFE%AI‘ER.
JHoRIZON fhersinefter COAST GUARD/BOEM BOARD OF INVESTIGATION] 408, 423.24 {Aug. 25, 2010},

) Testimony of Daun Winslow, Transocean, COAST GUARDBOEM BOARD OF NVESTIZATION 51-53 (Aug. 24,
2010} (discussing risk mitigation strategies employed to get ships close 1o the wellhead using water cannon
cartainsy; Harry R. Weber, Contracsor: BP Inteyfored with Critical Efferts, ASSOCIATED PRESS (Oct. 4, 2010)
;daambmg precations BP ook to ensure that surface ships would nof be harmed by the ﬁre consuming the ng}
}}*Xon-pubhc Transocean dogument; Non-public BP document,

Nen-pubhc Transorean document; Nog-poblic BP document.

" Non-public BP docoment. On April 22, remptely operated vekicles tried to activate the blind shear 1am jn thres
separate ways: {1}y providing bydraulic pressuve to the ram rough the BOP’s “hot stab™ pane], which was
specifically designed to be accessed by remetely operated vebicles; (2) by simuluting the “Doadman,” wlhich was
supposed to sutomatically actuate the ram if electric, hydravlic, and communication connections with the Deepwater
Hurizon wers Jost; and (3) by cutting the firing pin. for the *Autoshean,™ which was degigned to sctuate the ram {Tthe
1ig deifted ouf of position and disconnected the lower marine riser package from the BOP. I, David Barstonw ef af,
Regulaiar; Failed to Address Risks in G Rig Fail-Safe Device, N.X. TMES (Juae 20, 2010); Testimony of Mark
%Iay Transocean, COAST GUARD/BOEM BOARD OF INVESTIGATION 292 (Aug. 25, 2010,

2 Joterviews with MMIS officials,

B Juterview with MMS official
i; Non-public governmart document.

153 eie Kaufman, Search Buds jor &issing O Rig Workers, YWY, TIMES {Apr. 23 2010%; see alio Angel Gonzalez
and Stephen Power, Coas! Guard Says Oi Leck Stopped, WALLST. L. (Apr. 24, 2010).
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regard to the BOP stack, “[wle have to 1ake 2 noninvasive approach and sot broach/risk what we
have tiow in regards to stability of the well.™’ By mid-afternoon on April 23, however, remotely
operated vehicles had dmccvcrcd that oil was Ieahng from the end of the riser; which had broken:
off from the rig when it sank.'® By ihe next moring, the ve ehicles had also discovered a second
teak from a kink in the riser, located above the BOP stack.

.  Early Contzimmunt Effnrts

As it became clear that the initial effors to actuate the BOP stack had been unsuccessful
and that there were two separate leaks from the riser, BP began to consider other sousce control
options. Ascarly as April 21, BP started tc: discuss drilling a relief well to infersect the Magondo
well at ity source and stop the flow of ml Doug Suttles, Chief Operating Officer for
Explcratmn and Production at BP, characterized a relief well ag a standard industry techaique for
stopping a blowout, but sa:lcl he believed at the time of the blowout that the drilling would take
approximately 100 days.”! Several experts from both industry and government described relief
wells to Commission staff as the only accepted high-probability solution to a subsea blowout,
even though they take months to drill ** A relief well was the only source controf option.
mentmned by name in BF’s Initial Exploration Plan for the area that included the Macondo.
well® Within days of the explosion, BP mobilized two rigs to drill sepacate relief wells,
primary well and a back-up insisted upon by Secretary Salazax # Afrer an expedited MMS
pmmung process, the first rig began drilling on May 2, !.mh the second beginning on May
1 '7

Other than the lengthy process of drilling a relief well, BP had no available, tested
technique to stop a deepwater blowout. Less than a week after the explosion, it embatked ont
what would become a massive effort to develop containmient options, either by adaptng shatlow-
water technology to the deepwater environment, or by designing entirely new devices. Different
teams at BP’s Houston headquarters focused on different ways either to stop the flow ef cil or to
collect it at the source.”’ Each team concenirated on a dxscrete containment effort, like actuating
the BOP stack, developing ness tetm options to collect oil from the risar, or stopping the flow
through a “fop kitl” pmcedurc Each team also had what amounted to a blank check., Asone
contractor put it, “Whatever you needed, yon gotit. If you needed something from a machine

r 15 Hensy Fovntain, Notes from Fake of Blowout Outling Obstacies and Frustration, N.Y. TIMES (Jane 21, 2010).
1 Nou-puhhc Transocean docmment.
Non-public government document; Campbzzl Robertson, O Leaking Underwaier from Well in Rig Blast, 1Y,
Tl\ES {Apr. 24, 2010).
. Non—publm government document.
" Tnterview with Dang Suttles, Houston, TX (Ock. 13, 2010).
Intame‘m with MME officials; Interdevy with well control expurt.
BP INITEAL EXPLORATION PLAN, MISSIRSIPR CANYON BEOCK 232 (Feb, 23 2(3(39}T : ’ N
hﬁer"\m'w gomrboemse. gow PP DR Images PLANG/29/25977. pdf.
\on-pnbhc government docoment.
* B Prexs Release, Work Bagins Fo Drill Relief Well 7o Siop O Spiit (May &, 2010},
g:ﬂttp.;" A bp comigenericarticle. doeategoryld=2012068 8 contentld=T 7061778,
The White House, Ongoing Response Timeline (May 17, 2010),
hﬂpﬂwww -whiteliouse. govxblog&ﬁ103{35fe"‘«foagomg-adnnmstmtmn-mde-tewanse-deqmater-%:p-mj-spxﬂ
Imen‘xew with Doug Suttles.
® Interview with Richard Lynch, Honstos, TX {Qct. 13 2010}
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shop and you couldn’t jump the line, they bought the machine shop.”® Several MMS officials
agreed that, for BP, money was no object: Ifa team needed equipracni, whether it was a ship,
freestanding riser, or flexible hose, BP would buy it?® As Sutiles pointed out, BP*s paratie]
processing effort required enormous resources, and the size of its presmce in the Gulf of Mexico
was a big advantage.

 BP also sought help and advice from the oil and gas indostry. One well controf expert

" recalled a meeting ity garly May with at 1east 35 people, irmluding representatives from the four
companies in the world that specialize in well control; BP’s major competitors, mcimimg
ConocoPhillips, Exxon, and Shell: and academic petr oleun: engineering departments. > ’I'he
expert remembered BP forthrightly admitting that it was seeking all of the help it could get
According to Suttles of BP, nearly everyons in the industry recognized the magnitude cf the
emergency and snswered BP's caﬁs for assistance.”

MMS was the pwnaq source of government oversipht and experiise on souree control
operations, with the Coast Guard overseeing surface operations, vessel safety, and firefighting
preparedness.” BP drafted detailed procedures describing the operation it wished to perform
around the wellhead. MMS and Coast Guard officials in Hovston participated in the drafting
process to help identify and mitigate hazards. Once the procedures were finalized. the officials
in Houston would approve and forward them to the Unified Area Command in Lonisiana.” * At
‘Unified Command, Lars Herbst, MMS Gulf of Mexico Regional Directos, or his deputy, Mike
Saucter, would again review and approve the procedures, he:fore the Federal On-Scene
Coordinator, a Coast Guard Admiral, gave the finat gc-aheacl This sign-off process remained
in place throughout the containment effort.

_ MMS was the sole govemment agency charged with understanding deepwater wells and
related technology, such as BOP stacks. ITts supervision of the containment effort, howeaver, was
limited, in line with its established role in overseeing deepwater deilling more generally. Its staff
did not attempt to diciate whether BP should perfom: an operation, to suggest consideration of
other options, or W determine whether an operation had a significant likelihood of success. 38
Rather, MMS focused on minimizin ng the safety risks of operations BP proposed and ensuring
conformity with MMS regolations.® In part, MMS's limited role stemmed from a lack of
resowres, Al most, MMS had four to five employees in Housion trying 1o oversce BP*
efforts ** One employee described his expertence as zkin to standmg in 2 hurricane *! Despite

 tnterview with well control expert.

'; Intesviews with MMS officials,

f Interview with Douog Sutiles,

j‘ Interview with wail controf expert.
? 4.

* Interview with Doug Suttles.

7 Interviews with Cmi Guard offivials.
, inferviews with MMY officials,
}nten:aws woith MM officials,
Intesvzew with Coast Guard official; Intecview with MMS wfficiat,

¥ Interviews with MMS officials.

‘1 Interview with MMS offivial,
* Interview with MNS official
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working more than 80 houts a week, this individual recalled having to miss more than half of the
BP engineening team mestings he was supposed to attend each day. 42

These resource constramts, however, do not fully explain MMS’s rols. Interviews of
MMBE staffers involved in the containment effort suggest that the agency viewed itself as neither
capable of, nor tasked with, providing more substantive oversight. One MMS employee asserted
that BP, and industry more broadly, possessed ten times the expertize that MMS could bring to
bear on the enormously complex problens of deepwater containment ¥ Another pointed out that
MMS has trouble atrracting the most talen:eé personnel, who are more likely to work in industry
where salaries are substantially higher ® A third MMS employee stated that he could count on
one hand the people from the agancv whom he would frust to raake key decisions in a source
control effort of this magmmde Perhaps most revealingly, two MIMS employees recalled high-
level officials at the Department of the Intetior asking what they would do ifthe US.
Government took over the containment effort. Both said they would hire one of the major oil
a:n:ympmias.j‘s :

Htwas in this environmeni~~with BP deploying in-house and outside indusiry expertise to
develop a contaimment sfrategy, white MMS and the Coast Guard provided limited procedural
supervision—ihat the early containment efferts moved forward.

A. Attempts To Acimate the Blowout Prevenfor Stack

- Even though the initial efforts had failed, BP thought that actoating the BOP stack
remzined its best chance to shut in the well quickly. After a two-day panse, BP restarted the
attempts on April 25, It enhstcd the help of other oil companies, including Shell, Exxon,
Chevron, and Anadarko.”” None of the attempts, however, stopped the flow of oil. Although
severel focused again on the blind shear ram, others were directed at different rams and at the
annular preventers in the BOP stack, which were not designed to shut in the well completely
where-—as here——drill pipe was present. It appears that BP and Transoczan were frying to use
the BOP stack to reduce the flow of hydrocarbons, even if they were unable to stop the flow -
altogether.

D 1
43 d
:“ Interview with M3S official.
i * Inferview with MMS official.

Intervwws with NIMS officials.

Gu}f Chazan, BR Sesks Help fram Ofher OF Compontas, WALLST. L. (’siav 1, 2‘919‘,& :

’\Fou-pub}m BF dacument; s22, e.g.. Clifford Krauss, Overbead and on the Groond, H’dxe‘mg ¥ Potépmal'
Enviropmental Disaster to Hi, WY, TMES {Aps. 30, 2010} {quoting Suitles as indicsting that sae outcome of
closing the sumilar proventer wis “substantially reducfing] the flow of ail™).
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Efforts to actuate the BOP stack were plagued by engineering and organizational
problems. For instance, it took nearly ten days for a Transoccan represeatative 1o realize that the

-stack’s plumbing was not as it seemed and to inform the engineers attempting to actuate one of

the BOP's rams theough a “hot stab™ panel that they had been misdirecting their efforts.”

Without properly recording the change, Transocean had reconfipured the BOP stack; the panel
that was supposed to control that ram actaily operated a different, *est™ ram, which was not
designed to siop the flow of hydrocarbons from the well 30 BY Vice President Harry Thierens,
who was BP’s lead on BOP mtmremwns, stated afterwards that he was “quite frankly astonished
that this coutd have happened ™ Tn cnntcmpnmneous notes, he wrote: “When 1 heard this
news, T lost all faith in this BOP stack piumbmg“" The inabifity of on-scene remotely operated

' xelucles to deliver enough hydraulic pressure may also have hindered attempts to close the

rams.” At the very least, these problems delayed the closure efforts, while high-pressure
hydmca:ﬁons and sand wore down the BOP stnck’s components, making closure more
difficuts.™

In its accident report, BP indicated that it ceased trying to close the BOP stack on May
5% By May 7, BP had wncludﬂd that “[t]he possibility of closing the BOP has now been
essentially exhausted ™ At the time, BP believed that various portions of the BOP had
fanctioned: One ram had successfully severed the drill pipe, one or more of the other rams had
closed, and the blind shear ram had partialty closed, but not sealed the well 57

BP undertook gamma-ay tmagmg of the BOP stack, proposed by Secretary of Energy

Steven Chu, in mld-Mav ¥ Although the imaging suggested that the blind shear ram had at least
partialty closed,’ hw sdrocarbons continued to flow past it. According to BP"s accident report, the
blind shear ram could have failed i seal the well for a number of reasons, including the presence
of a joint connecting two pieces of drill pipe where the ram aitempted to make its.cut,

insufficient liydraulic pressure due to leaks in the stack, or degradation of the rams due 1o
hydzocaabon flow and pressure conditions.®® In Sepfember, BP retrieved the BOP stack from the
sea floor.®! The Coast Guard and MMS hired the Norweg,:an firm Det Norske Veritas to perform

® Tesfmmn} omey Thiscens, BP, CORST GUARD/BOEM HOARD OF INVESTIGATION 104 {Aug. 25, 7010).
; . Fountein, Noies from Wake of Bloweut Ouiline Obsiacies and Frusiration; Non-public BP document.
Tenunony of Harry Thierens, BP, COAST GUSRIVBOEM BOARD OF DNVESTIGATION at 106.
2 1 at107.
? David Basstow et al., Beneaen Blast and Spil, Ong La:t, Flawed Hope, N.Y. TRRS (June ZI Zﬁlﬂ), BF,
DEEPWATER HORIZON Accmsm' BIVESTIGATIONREPORT 188-T1 (Sept. §, 2010); Testimony of Billy Stnngf’el!ow
Transocsan, COAST GUARDBOEM BOARD OFINVESTIGATION ai 397.99,
# Non-public government science sdviror email. Billy Stringleliow of Transocean recently testified: *1 think it'sa

well-known fact throughout the industry that abrssives can damage BOP components. | . . The quitkestreacton thne

you can get is what yow're looking for™ Testimony of Billy Stringfellow, COAST GUARDBOEM BOARD OF
INVESTIGATION at 352
* BP, DEEPWATER HORZON ACCIDENT INVESTIGATION REPORT at 150.

N Ncn-puﬂxc BP document.

Id

 Barstow et al., Zegulators Failed to Addrass Risks i1 Ol Rig Fail-Safs Davice; John M., Brodsr, Energy Secretary
E)xsrges To Take a Commanding Role in Ejfort Te Corral Well, NY. TouEs (July 16, 2010}
* Bmfuw etal., Regulaiors Failed to Address Risks in Qil Rig Fail-Sqfe Device.

EP DEEPWATER HORIZON ACCIVENT INVESTIGATION REPORT at 1. )6-63
# Biowout Prevonter May Hold Clues 1o Ol Spifi, CBS BEWS (Sept, 3, 2010).
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forensic analysis, which may answer the guestion of why the Deepwater Horizon's BOP stack
foiled to seal the ueli.

B. Cofferdam.

Apnl 25 as eﬁm'ts to achmtc the BOP stack cantmueé, BP began to ccmsxder pfacmg
a iarge contmmnent dome, also knownas a caffecdam, over the larger of the two leaks fromthe
broken riser.™ At the top of the cofferdam, a ;upe would channel hydrocarbons to the
Discoverer Enfe}pnse & ship onthe surface.5*" Althou 6ghsome initial reports indicated that BP
would need as long as four weeks to install the dome,” BP was able to move more rapidly.
Several cofferdams were already in existence, with BP havs mg used them to recover oil from
shallow-water leaks following Hurricanes Katrina and Rita* B y May 4, just ten days after first
raising the possibility of using a containment dome, BP reported that it had finished modifying
for deep-sea use a presxisting dome that was 14 feet wide, 24 feet fong, and 40 feet 1alt %%
Following an MMS inspection of the DzscowrerEnterprwe, BP began to Tower the 98-tox:
dome to the sea floor late in the evening of May 6 (see Figure "'1‘) BR Pimed to stage a second
cofferdam on the sea ﬁoor in case the first dam failed”

’\Inn—pui:hc gm*emxnent dacnment' Campheﬂ Robertson and I,eshe Kaufmm, O Leais Could Take Months To
Step, N.Y. TRMES {Apr. 25, 2010). Cun April 28, BP discovered z third leak, Jocated closer to fhe source than the
kink leak. Swe Campbeli Bobertson and Leslie Kavfinan, Stce of Spil tn Gulf of Mexteo is Larger than Thought,
.Y TIMES {(Apr. 28, 20107, While BP was able to guickiy stop that ledk with 2 specially designed valve, this action
8id not reduca the amousns of oil belng released. Sez Sam Dolnick and Liz Robbins, BP Says One O Leak of Three
&Shthﬁ'NY TIMES (May 5, 2010).

? Sam Dolnick and Henry Fountaits, Ihtable fo Stanch Oif, BP Wil Try To Gather 7t N Y. TRGES (May 5, 20103
BP Press Release, Work Boging Tp Dyili Ralief Waill To Stop Oil Spill (May 4, 2010),

hittp:Frewrw bp com’/genericarticle dolcategoryld=2012068 & contentId=TO1778.

# Guy Chazan angd Ben Casselman, Docunents Show BF Ogposed New, Siricter Safety Rules, WALLST.J. {ipr 28,
”DIO} Ben Cassalman, Stephen Power, and Ana Campoy, Gif-Spill Fight Bogs Down, WALL 5T.J. (Apr. 30, 2010}
5 Inﬂetwew with Richard Lynich; Interview with Doug Suttles.

Inteniew with Richard Lynch; BP Press Release, Work Begins To Drill Religf Wail To Stop O Spill.

¥ The White House, The Ongoing Admirjateation-Wids Response to the Deepwater BP Qit Spill (May &8, 20103,
http-ifwmens whitehonse. gowblag2010/03/05fongoing-administration-wid e.msponse-deepwatet—bpot!-spﬂ!

Deepwater Team Attempis To Pui 100-Tonne Box over Blown-ou Well, GUARDIAN (May 7, 2010).

‘fan-pubhc Eoverament document; Interview with Richard Lynch,
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From the beginning, the likelihood of collecting hydrocarbons with the cofferdam was
uncerfain, Suftles of BP publicly cautmneé that a containment dome had only been used
successfiilly in much shallower water.”! In an interview, he told Commxssmn staff that,
according to BP engineers, the chance of success was at best 50 percent. ™ Bob Fryar, a senior -
BP engincer, warned, “This is new techoology. . . . It has never been done bcfcm..’“; BP
recognized that chief among the potential problems was the risk that methane gas escaping fiom
the well would come into comact with sea water and form slushy hydrates, essentially clogging
the cofferdam with hydrocarbon ice. BP planned to mitigate this concem once the dome had
been installed by circulating watm water into the dome from the surface, so that hydrocarbons
could flow vp the riser unimpeded. * Notw rithstanding these uncertainties, BP, in a presentation

-to the leadership of the Department of the Interior, described the probability of the cofferdam’s
suceess 88 “Medinm/High”” Others in the oil and gas industry were not so optimistic: Expests
have told Commnission staff that it was widely understood within the industry that the cofferdam
effort was very likely to fail due to hydrate formation. ™

I Image pmmd.d b 'y Bl’
B Ian Uibina, Justin Gillis, and Clifford Krass, On Defensive, BF Readies Dow fo ConlainSpill, N.Y. TIMES
ay 3, 20103
* Jterview with Deug Suttles,
; ;: Delnick and Fountaln, Lyable o Stanch Ofl 3P Wil Try T t&‘r’aiflar}'z.
T%n—pubhc BP document.
2
™ Interview with well control expert; Tnterciew with drilling expert.
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BP’s effort to capture oil from the Macondo well with the containment dome did not
sacceed. While BP had & plan to deal with hydrates opee the cofferdam was in place, it had not
planned to mitigate bydrate formation during the installation process itself.” When crews started
to maneuver the cofferdam over the leak ot the end of the riser on the evening of May 7, hydrates
formed before the dam could be put in place, clogging the opening through which oil was to be
finneled,” BP Vice Presidant Richard Lynch, who oversaw the coﬁ’er&am affort, told
Commission staff that BP did not anticipate hydrates forming this early.”” Because hydrates are
liphtar zhan water, they alvo rendered the containment dome buoyant ag it was stilf being
lowered ™ Inthe New York Times, Lynch recalled engineers felling him that they had “lost the
cofferdam,” which, after filling with highly flammable hydmtes, had begun floating up toward
the ship-covered ocean .wrt’at:t=:.z En,,meers were eventually able to paint centrol of the 98-ton
dotne and move it fo safety on the sea floor.* One high-level govemment official recalied Andy
Iuglis, BP’s Chief Execuntive of Exploration & Production, saying “1f we had tried to make a
hydrate collection contrapiion, we conldn’t have done a better job.™

The lack of an accorate flowrate estimate may have I‘xindered BPF’s planniog for the A
cofferdam. Suttles told Commission staff'that, at the time BP deploved the coEet&am,, no one at
BP believed the flow was greater than 13-14.000 barrels per day (bbis/| gr
government's then-current estimate of the flow rate was 5,000 bbls/day,> an order of magnituda
lower than its now-current estimate of the flow in early May {approximately 60,000 bbls/day). 5

- Govemment officials have told Commission staff that part of the reason for 1hc quicker-than-
expected formation of hydrates in the cofferdamn was the largs flow volume. ¥ Moreover, BP had
publicly predicted that the cofferdam would remove about 85% of the oil zpilling into the s»:a.“38
But the ship BP planned to conuect to the cofferdam, the Discoverer Enierprise, was capable of

! futerview with Richard LEyach
; Campbell Robertson, New Setbavk i Attewpi fo Coviain Gulf OFf Spili, NY. TEs (Ma} 8, 2010},
': Tnterview with Richard Lynch,

® Clifford Krauss, Heary Fountain, and Jobn M. Broder, dcrfmony Behind the Scanes afeu;mzz SpHll, KUY TIMES
§Aug 26, 2010).

“ Inten'ww with senfor a&mmﬂr&tm ei’ﬁcmi
as Interview with Doug Suttfes.
50 Aprii 28, the government announced 3 fiow rate estimate of 3,000 bbis’day Prasxs Conference, Admiral Mary
Landery and Dong Suoities, New Qrleans, LA (Apr. 28, 2010),
hittp/ "cg:w,umgamllmﬁ;afmam phip?ed_ itendd=843309. This remzined the government's official extimate uatil
May 27. Unified Cotmand Press Releass, Flow Rate Grovp Provides Prefiminacy Best Estimats of Oil Flowing
from BP Oil Wel (May 27, 2010), bitp:/app restorethapuif govineleasa20 10105/ 27 / Howr-rate-gronp-provides-
grehmmazy—best-eshmahe—otl—ﬂmvmg~hp-ut!—m eli.
¢ Ses Bespwater Horizon Incident Foint Enformation Center Press Release, UL T, Scieutific Teams Refine Estimates
of Oil Flow from BP's Well Prior to Capping (Aug. 2, 2010), http/app restorethegulf goviralease/2010/08/02%s-
3uien‘tiﬁc-te,ams-teﬁn&esﬁmates«eﬁ-ﬁumbps-weikpmr*cappiag. Whils BP bas not released its own flow-rate
" estimates, it vas suggested that the government's estimate of the total ameunt of oif refeased from the Macondo
well~—4.9 milion barcels—iz overstated by 20 to 50%. Mesting with BP, Washington, D.C. (Qct. 22, 2010},
T Taterview with senfor administration ofﬁcml, Interview with MMS$ official; see aiso Intecview with well control

expert.
¥ Dolnick and Fountain, Lnable to Stanch Qi 3P Will Try To Gather It,
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processing a maximum of 15,000 bbisfday.sg If even half of the government’s now-estimated
60,000 bblis/day was then flowing, the confainment dome could not have collected 85% of the ol
from the Maconda well, putting aside the issue of hydrates.

Ttis uucicar whether a more accarafe sense of the cofferdams Likelihood of suecess
would have enabled BP to proceed differently. At the time, other containment options had not
yet been developed, and the cofferdam did not risk damaging the well or otherwive making the
spill worse. Several BP executives indicated that the Discoverer Entarprise was the only
collection ship available, suggesfmg that a hetter understandmg of the flow volume would not
have resulted in more processing capacity for the operation.’® Nonetheless, BP modeled hydrate
formation and assessed the cofferdam’s collection ablhnes without an accurate estimate of the ail
flow,

Government oversight of the cofferdam operation was similar to oversight of efforis fo
actuate the BOP gtack. MMS and the Coast Guard formally approved proposed proceduras, afier
working with BP to identify operational hazards.”* Government officials did not substantively
review BPs plan to-mitigate hydrate formation ot evaluate BP's predictions as to the
cofferdam’s likelihood of success.”? More robust oversight, addressing such steategic and
scientific issyes, would not begin until late May.%

€. Riser Iusertion Tube Tool

Following the failure of the cofferdam, BP began, on May 14, trying to mstall a smaller
devxce termed the Riser Insertion Tube Tool (RITT) into the end of the broken riser, the site of
the prunary teak ™ After tovo days of attempts and some modifications, BP installed the tool on
May 16, The tool was a four-inch-diameter tube that fit into the end of the riser and carried oil
and gas up to the Discoverer Enterprise on the surface a mile above. According to Lynck, BP
was able 1o avoid a buildup of hydrates because the tool was inserted far enough into the riser to
only pull in o1l and gas, rather than miring hydrocarbons with seawater. % Qyer the nine days of

* See Cifford Krauss and Michaet Cooper, Cap Slows Guif 0:1 Laak s, Erzgmszr.a 5&»% Canticushy, N.Y. TINES
June 5, 2010).
g ® fnterview with Richard Lynch; fnterview with Dong Suttles; Inferview with Panl Tooms, Houston, TX (Oct 13,
2010).
 Interviews with MMS officials.
2 Interview with MMS official; Inferviews with poverment science adviscrs; Infervi diewy with semior administration
oﬁczal
Inte:v:ew with senfor administration official; Interview with government scientist.
“ * Non-public government document. .
\Icn«publxc government document.
* Iaterview with Richard Lynch,

I
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use, the riser insertion tool was able to collect approximately 22, 000 basrels of 0il.¥ BP
execntives had dlfferent recollections of the tool’s highest instantaneons collection rate, ranging
ap to 12,000 bbls/day. ¥

Diata from the riser insertion tool indicated that the flow rate was greater than the highest
instantancous collection rates. For the entire time the ool was i place, visible hysdrocarbons
were still escaping around it at the end of the riser.”®  Hydrocarbons were also still flowing from
the second, smaller leak at the kink in the riser 19

BP could have expanded its capacity to collect hydracarbons from the riser. It deployed
additional riser insertion tools to the sea floor by May 23.'% According to Lynch, these tools -
had a larger diameter and would have had greater collection capacity than the first. "™ BP did not
use these extra tools because another source control aperation that it had been planning
simultaneously, the “top kill,” was about to begin. '

ML  The Arrival of the Nationa} Labs and Science Advisory 'I'o:fms, the T‘op Kilt
and Junk Shet, and the Move te Colleciion

" The failure of the cofferdam seemed to htg‘hhght the shortage of vizble options to control
the Macondo well. Somewhat outlandish suggestions filled the void. For instance, in mid-May,
a Russian newspaper sugzesied detonating a nuclear weapon deep within the well to seal off the
flow of oil, a5 {he former Soviet Union had done on a nnmber of etcasians !

Perhaps prompted by the cofferdamn’s failure, the federal government mcreased its
footprint in Houston., Facilitated by Deputy Secretary of the Interior David Hayes, scientists and
engineers from three Depariment of Energy National Laboratories had started to help BP obtain
diagnostic information abaut the welt and BOP stack in early May. 1% National labs personnel
would remain on site at BP headquariers for the remainder of the containment effort. OnMay 7.

# Methiods that Have Been Tried to Stop the Leak, .Y, TIMES {Avg. 17, 2010},
http:?’uw.ﬁvnmes comiinteractivel2010/03/258/20100525topkilt-diagram bk,
* laterview with Rickard Lyuch (recalling 3 rate of 12,000 bbls/day); Interview with Paui Toums (recalling & rate of
3,000 to 10,000 bblsiday). The government’s Flow Rate Technical Group, in its May 27 press releaze, noted that
© oln May 25, 2010, at approximately 17:30 CDT, the [riser insertion tool] logeed oil collection at a rate of §,000
‘barrels of oil per day, as mensured by 2 meter whose calibration was verified by a third-party.” Deepwater Hotizon
Incident Joiut Information Center Press Release, Flow Rate Group Provwides Preliminary Best Estimate of Qif
Flowing From BP Oil Wel! (May 27, 2010}, http://epp restoretheguif.govireleaser2010/ X527 low-rata.grovg-
gmﬁdes-ptekmmat} -best-estimate-oil-flowing-bp-oil-well.
10 * Interview with Richard Lynch; Interview with Pani Tooms.
m Meetmg with BP (Oot. 22, 2010).
" \Ton-pubhc government document.
B2 Interview with Richard Lynsh.
W Jeremy Hsu, Wy Don't We Just Drop a Niclear Bomé on the Gulf O83pill?, c:mmu SCIRNCE MONITOR
ay 13,2010},
gMNa)xz-pt:tt;hc govemment docugtent; U8, Depaztment of Energy Presz Release, Secrefary Salazer and Secretary
Chy To Meat with Scientists and Engéneers at BF Houston Command Center (May 11, 2010},
hitpr/wwny.anergy. gov/news/BH76 htm: Interview with government scientist; Interview with senior sdminixiration
official. The three national laborstories favelved were Sandia Nations! Laboratories, Lus Alamos National
Labozatory, and Lawrence Livermore Nationnl Laborstory, In me‘:ton. thig group was sometimes colled the ")~
Jats toam.”
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Secretary Salazar asked Dr. Marcia McMNutt, the Disectar ofthe U.S. Geological Survey who had
traveled with him to the Gulf on May 4, to remain in Houston to oversee source control
efforts *** Finally, on May 10, President Obama directed Secretary Chu to form a team of
government officials and scientists to work with BP an source conteel. % On May 11, Secratary
Chu called several prominent scientists and asked them to join him the next day fora 6:30am
meeting with BP in Houston. ' '

The May 12 meeting signified the beginning of an oversight role for Becretary Chu and
his team of science advisors. A winner of the 1997 Nobe} Prize for Physies, Secretary Chu kad
been the Director of Lawresce Berkeley National Laboratory, where he focused on renewable
energy technologies and atomic physics.’® Secretary Chu's principal deputy for the containment
effort was Dr. Tom Hunter, who anived in Houston in early May and was about to retire from
his position as Director of Sandia National Laboratories, where he had worked for 43 years,
primarily on the nuclear weagons program. > Along with Dr, McNutt, Dr. Hunter served as a
link between the on-site national labs personnel and Secretary Chu's science advisory team.

The advisory team included well-knovm scientists and enginesrs. Some, but not alf, had
prior cil and gas experience. For instance, Dr. Alexander Slocum, an MIT professor, holds more
than sixty patents and had done some work on drilling design-m Dr. George Cooper had besn
the head of the Petroleum Engineering Program at the University of California at Berkeley and 15
a Sendor Petroleum Engineer at Lawrence Berkeley National Laboraiory.m Dr. Arun Majumdjax
is the Director of the Department of Energy™s Advanced Research Project Ageney-——Enctgy,m
Dr. Richard Garwin, who helped design the world's first hydm_gen bomb, was involved in
putting out the Kuwaiti oil fires following the first Gulf War. U Atthough the team mentbers
attended the May 12 meeting in personi the vast majority of their future participation in deciston-
making occucred via conference calls 1 : : .

The role of both the nationat labs personnel and Secretary Cha’s advisory team took fime
‘to evolve from helping BP diagnose the situation to providing substantive oversight on
containment. I pamt, this was because the Secretary of Enargy, his veam of advisors, and the
national labs lacked a formal role within the Unified Cammand struchure. ' Their aversight was

us. Depasiment of Energy Press Release, Secretary Salazar and Secretery Chu To Maetwith Scientisty and
Engineers at BP Honstos Command Canter; Interview with senior adminiztration official.
1977 8. Department of Energy Press Release, Secretary Salazar and Secretary Chu To Mest with Scientists and
Engineers at BP Honston Command Centér.
¥ Interviews with govemment sclence advisors. 4 ' '
b Bio, Secretary Steven Chu, Department of Energy, http:/ervivenergy. goviorganiration’de_steven chuhim,
1% presy Refeaze, NNSA Honors Tom Hunter, Welcomes Paul Hommest as Director of Bandia Labz (May 13, 20103
Interview with govemment scienes adyisor. .
? Curricutum Vitae, Dr. Alexandsr Slocum, bitp:#/meche.mit.edv/docnmentssiocem_CV paf, Tnterview with
ﬁgwmment science advisor. :
* Faculty Biography, George A. Cooper, University of Califoruia, Berkeley.
%xlt,gp:fftmv.ce.bed:eley.edw‘fncuﬂyffaml(‘_v__bio.pkp?mme%metﬁ ‘
11; Bio, Dr. Aron Majumdar, ARPA—E, htipziinrpa-c energy. gowAbout Team/DeAnmMajumdar.azpx. :
*William J. Broad, Pitysicist and Rebel is Bruised, Not Beaten, N.¥. TRJES (Oct. 8, 1999); Interview with
ﬁmrment seienvs advisor. : :
*” Tnterviews with govertoent science advisors,
U2 Intervievw with Coast Guard official
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grafted onte the existing framework, which required MMS and the Coast Guard to sign off on
BP's proposals. Tt also took some time for the national labs team to integrate itself into the
command structure led by MMS and the Coast Guard. While MMS, the Coast Guaid, and Dr.
McNutt worked out of offices on the third floor of BP*s Houston headquarters, the national labs
team sat on the eighteenth Soor.’”® One MMS staffer who was in Houston from late Aprit
through early July told Commission staff that he never interacted with the natwnal iabs team:
They never reached out to him, and he had no idea on what they were working.'” Perhaps asa
result of these unclear lines of authority, BP’s provision of data to the government was
uneven.!? Although BP gave information when adked, it id not proactively share,
government ofﬁcmls had to know what information they were seeking and ask for it
spectﬁcalty By mid-June, the government teams created o process by which the national hxbs
engineess and science advisors could direct formal requests for information and action to Bp. ™

Finally, both the science advisors and the national labs tezm had to educaie themselves
on the gituation, and on deepwater petroleom engmeenng more generally, before they could
panticipate substantively in decision-making ™ b Thus, in mid- May. while the science advisors -
were learning the lay of the land, the national labs engmeets focused on helping BP ubmm
diagnastic information through efforts such as gamma-ray imaging of the BOP stack. '
Meanwhile, ﬂroughcut May, BP set the strategy for trying fo control the well, with limited
government oversight.]

While the government science teams were getting up to speed over the course of May, BP
was ramping up for its first major effort to stop the flow from the Macondo well: the “top kill”
and “junk shot.” .

1 1yterview with Coast Guard offizial; Infsrviews with MMS officialy; Interview with Paul Tyoms.

W pterviesw with MMS official.
U3 Interview with senior adnrinistration official; Laterview with Coast Guard officizl; Tnterview veith gcvtmment

" grience advisor.

Interview with zenior administeation official.
120
s Interview with government scientist.
3 2; Tnterview with government scientist; Interviswrwith sovesanent selonce advisor.
o = Interview with government scientist; Tnferview with Sovernment scisnee advisor,
~ Non-public government document; Enterciews with government science advisor; Inferview with semor
adminiztration official. .
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A. Top Kill and Junk Shot

- Top kills and junk shots are standard indnstry procedures for stopping the flowof
hydmcatbons from a blown-ont well.'® Also known 23 a momentum or dynamic kill, a top kill
involves purnping heavy drilling mud into the top of 2 well thmugh the BOP's choke and kill
lines, at vates and pressures significant enough to force escaping hydrocarbons back down the
well and info the reservoir. A junk shot complements a top kill. It involves pumping bridging

i materials—including pieces of tire robber and golf balls—into the bottons of a BOP through the
HEL choke and kill ines. Those bridging materials ideally get caught on obstructions in the flow path
: for hydrocarbons—such as pieces of drill pipe and partially deployed BOP rams-—and fusther
impede the flow. By slowing or stopping the flow of hydrocarbons, a successful junk shot makes
it easier to execute a top kall. ‘

BP’s top kill team began its work in the immediate aftermath of the initial failed efforts 1o
aciuate the BOP stack ™ Leading up to the oparation, both BP and federal engineers modeled
different scenarios based on different rates at which oil might be flowing from the Macondo
well. Paul Tooms, BP's Vice President of Engineering, told Commission staff that BP hireda
Morwegian comparny to model different outcomes depanding on the flow rate of hydrocarbons. 1
Herecalled that, given the planned pum?mg rates, the top kill was unlikely to succeed with oil
flow rates greater than 15,000 bbls'day. *~* National labs engineers modeled the top kill based on
the then-current flow-rate estimate of 5,000 bbls/day, concludmg that mud woold need to be
pumped at greater than 20 barels par minute to succeed.' Yet surprisingly, a well control
contractor involved in the top kill effort told Commission staffthat the flow rate was not a factor
in designing the top kill procedure or determining its likely success. According to this
contractor, the top kill's ikelhood of success depended on the area through which hydrocarbons
flowed from the well, but would have been the same if the flow rate were only 10 bbls/day,
instead of the actual rate.””® Commission staff did not speak to anyone else in government or
mdustry who shared this view.

Noretheless, a senior administration official recalled being told by a BP engineer, on the
day the o?emuon began, that the top kill would not work if the flow rate was greater than 13,000
bbis/day.”™ The official responded thet 2 government team was about to come out with a new

ji; Interview with well control expert.
Interview with well controf exged; Interview with Richard Lynch.
1:6 Interview with Paul Tooms. ] . }

2 1l This estimate was apparentty based on  muxd puamping rate of {045 barrels perminute. T addition, =
sucsessful junk shot would have obstructed the flow path and reduced the flow rate. &t therefore coutd save euabled
%; top kill fo suceeed even if the initial flow rate were greater than 15,000 bhlsiday.

Nou-public governmeant docoments,
9 Interview with well control Expert.
? Interviews with senior administration official.
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flow-rate estimate with a lower bound of 12,000 to 25,000 bblstday. ™" BP°s engincer replied.
that there could be some margin above 13,000 bbls/day at which the top kill might succaed. Ll
retrospect, according to the government official, if BP had devoted a fraction of the resources it
expended on the top kill o oblaining 2 more accusate parly estimate of the flow rate, it m:ght
have better focused its efforts on the containment strategies that were more likely to succeed.

Whils the govermnmen had limited involvement mplaﬂmng the top kill procedure, the
science advisors had expressed concerns about the jurk shot, both because junk could get stuck
in the wefl and block the mud from pushing hydrocarbons back into the reservoir, and because
junk eould increase the pressure in and stress on the well and BOP stack '™ Suttles of BP
suggested that junk also had the potmtml 1o clog the choke and kill lines, which could mnterfere
with future source control operations. % I the early morning of May 25, the day before the
threa-day top kill operation: began, Tom Knox of BP assured the government science advisors,
including Secretary Chy, that “[t}he junk shot is no fonger on the flow sheet. Tt is not an option
under consideration.”*® At some point, however, the junk shot was put back on the table,
because BP did attemipt it. Tooms suggested that this cha:g‘e was made after the failure of the
initial top kill effort, which involved only mud (not junk).

With the approval of Coast Guard Admiral Landq the Federal On-Scene Coordinator,
the top kill began on the afternoon of Ma}f 26.1%8 Sccretaay Chu and some members of his
science team were in the command center in Houston.*™ Thetop kill operation consisted of
three scpamats attompts on three consecutive days. First, BP nttcmpted to pusp only mud atrates
of up to 33 barrels per minute or more than 76,000 bbis/day. 1*® Although initiatly pressures
within the well began to drop, suggesting that hydrocarbons were potentially being pushed back
info the reservoir, the pressure readings soon flattencd out, indicating that the top k:li was not
making further progress '

After a pause to analyze the resulis, BP mrde a second attempt on May 27, pumping mud
at 25 barrels per minute or 36.000 bbls'day and firing fifteen different junk shots of bridging
materials, 142 Agaw, the effort did siot succeed, After another panse for analyuix, BP undertock a
third and final attempt on May 28. On that day, BP pumped muxd at rates up to 80 bagels per
minute or more than 115,000 bhls/day and fired two junk shots of bridging materials.'* Even
pumping at these higher rates, BP did not suceced. While Secratary Chu evidently had the

B Interview with senior zdmmstranon official
B2y .
13’-" f
2 *Non. publie government scisnce advisor praails.
~ Intervieny with Doug Suttfer,
L:i\ on«public government science advisor email.
 Interview with Panl Tooms.
133 The White Honse Blog: Deepwater Hovizon il Spill {(May 25, 2018},
hitp-fwww whitehotse. gevmlogftsmesfneepwnter -BR-O{l-8pillTpage=s.
Intewxew with government science advisof. :
\on~pubh¢ BF docoment.
*‘ Imenrmvwath Demg Suttles.
42N on public BP document.
l . ; Interview with MMS officzal,
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authority to call off the top kill at his discretion, " members of the science advisory tear and BP
executives recall that both BP and the government a%reeﬂ to stop the top kill, concluding that it
would not work after the fatlure of the third attempt.

~ BP struggled with public communications surrounding the fop kill effort. Internally, both
BP and govemnment officials were uncertain about the adds of success. Tooms recatled that,
when Secretary Salazar asked a group o of individuals who worked on the top kill about its
likelihood of success, most said 70%.*¢ One MMS empioyee involved in the procedurs toid
Clommission staffthat, at the time, he extimated the chance of success as less than 30%. +
Finally, 2 BP contractor who pasticipated in the ogermcn told Commission staff that, going into
the top kill, e gave it a “tiny” chance to succeed. ™™ Notwithstanding this uacertainty, BP CEQ -
Tony Ha gward stated publicly that “fwle [BP] rate the probability of success between 60 and 70 -
percent.”™ Suttles told Commission staff that e was careful not to predict the top kill's chanee
of suecess and did not know what Ied Hayward to do so. =

B. Top Kill Ana!y.sis

Iramediately following the top kill, BP teams in Houston met throughout the night of
May 28 to assess the operation.™ Some meetings ocourred behind closed doors, without
government participation. At one point, Lars Herbst of MMS and Coast Guard Admiral Kevin
Cook, who had been dispaiched by National Incident Commander Admiral Thad Allen to be his
represantative in Houston, entered & meeting and stated that they had a right to be present. 19
Apparently, government officials had not prev wusiy msxsted on joinng these types of meetings,
and BP personnel were sm-pr:sed bythe mtemxpuom Assemnz the right 1o be present for
BP’s top kill analysis was a {umning point for the government team. After the failure of the top
kill, the government significantly increased its oversight of the containment effort,

Following the overnight meeting on the fop kill, BP presented its assessment of why the
operation failed. Understanding that analysis requizes a brief digression on the Macondo well's
demgn and, specifically, on the presence of “rupture disks™ in the 16"-diameter casing within the
well™ The 16 casing is the Jongest piece of ptpe ontside of the production casing. It forms the

b ln!errxew mth government science advisor.
M5 Tnterview with government science advisor; Inferview with Doug Suttles; Intervi iew with Paul Tooms.
In!envzew with Pavl Tooms.
Iutemew with MMS offieiat,
B Toterview swith well controt expert.
“ Campbell Robertson, Clifford Kravss, and Johu M, B:mier il Hits Home, Spreading Ave of Frostration, WY,
TIMES (May 24, 2010).
5t 5% nterview with Doug Suttles.
,' Interviewe with Papl Tooms,
Y2 Ty terviews govarmment officials.
) L2 rnterview with. govemment official.
154 tnterview with government science adviser; Interview with senior ndmxmstraum vifieial.
2 Tochnically, the 16” pipe Is a “liner” rather than a "casing,” because it hangs 160 feet below the wellhead.
Casing runs alf the way up 1o the wellhead, where il hangs f‘rom a “casing hanger.” A finer does not run aif the way
up to-the wellhead, and instead hangs from a*liner hanger” placed further down in the well. For simplicity’s sake,
and because individuals in the oil and gas indusiry often use the tapms intershangeably, we nevertheless refer to the
16" pipe a8 & “casing.™
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outermost barrier between the well and the mck formation for more than 1,000 verxticat feet at
approximately 10,000 foet below sea tevel ¢ The casing was purposely fzbricated with three
sets of failure points, called rupture disks. Those disks were designed to relieve pressure buildup
resulting from heat during production, before that buildup could cause a coﬂapse of the
production casing or the 167 casing itself.

The disks wete enginsered to rupture in two separate ways. First, if pressure betwesn the
16" casing and the produciion casivg reached 7,500 pounds per square inch {pei)—Iless than the
11,140 psz at which the production casing would caﬂapse—»—-the rupture disks would burst
outward '’ Second, if pressure outside of the 16" casing topped 1,600 psi-—{fess than the 340
psi at which the 16" casing would cniiap%«-the upture disks would collapse irward 1® Once
ruptured, the disks would create small holes in the 16” casing to bleed off pressure into the

surrounding rock formation, '™

L" , Macondo Well Schematic.
}son public BP document.
214

L Nos-public BP document.
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According to BP's analysis, several factors, including the pressures observed during the
top kill attempt—initially dropping, then flat-lining~made it plausible that the rupture disks in
the 16” casing had collapsed inward during the initial blowout.*® Ifthe blowout had resuited in
flow of hydrocarbons up the annulus between the 16” casing and the production casing, the
difference in pressure between the heavy drilling mud that remained outzide the 16” casing from
the drilling process and the light hydrocarbons within could have been greater than the 1,600 psi

' Intervieve with Pan! Toosns; Non-public BP docpetient.
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at which the rupture disks would collapse inward. ** At the time, BP conciuded that the top kil}
likely failed becanse mud pumpead down the well had gone ot ﬂuough'lhe collapsed rupture
disks and sideways into the rock formation, rather than remamuﬁ within the well and pushmg
the hydrocarbons back into the reservoir, as had been intended. '™ Based on a com: ?attson of .
pressurs readings across the three top kill attempts, as well as v isual observation, ' BP belisved
that it had pumped more mud down into the well during the top kill than had come back vp. ¥
that were true, the mud had 1o have traveled sither all the way down to the bottom of the we!l or
through the rupture disks and out of the sides of the well into the rock formation. 16

Although Tooms of BP emphasized to Commizsion staffthat collal gse of the mpmte disks
was one of several plausible theories fo explain fhe results of the top kill,* % BP presented it fo
the government -as the most likely scenario, and found s likelihood sufficient to change strategy
moving forward.'® The governmest teams did not challenge the assumption that BP had
pumped more mud into the well than had flowed back out, but they were skeptical of BP's
analysis regarding where the mud went during the top lL'" The national labs team performed
its own analysis and concluded that only a fraction of the mud purtiped during the top kill conld
have escaped into the rock formation through the rupture disks.'®® The team found it more likely
that mud had pone down the production casing and into the rock formation at the bottom of the
well. ™ This scenario could also explain the top kill’s failure, as follows: While mud traveled
down the central pmdncncm casing, hydrocarbons contited to flow up the anmulns outside of
the production casing, into the BOP, and out of the riser. 1"

Although the government and BF analyzed the flow of mud during the top kill
differently, the government believed that BP’s hypothasis of coﬂapsed fuptire digks was
plausible, and that well integrity needed to be considered moving forward. Sl retrospect,
several members of the govemment science teams have told Commission staff that a more hkely
cause pfthe top kill’s failare was the flow rate, which was many times greater than 5,000
bbls/day, the govemment’s official estimate when the top kill commenced.'™ Because BP did
not pump mud into the well at high enough rates to counter the actual flow, the hydroca:bons
flowing from the well ejected the mud back up the BOP stack and out of the riser. 13

:ﬁ Nonpublic BP document.
Intemew witls Crast Gnard pfficial; Tnterview with MMS officiak; Interview with senior administeation official.
I\mpubixc government document; Non-public BY documents.
Intepriew with govemment scientist
Y% Interview with Paut Tooms.
Interview with Coanet Guard official; Teterview vwith MAS officisl; Interview with senior adminigbration official.
Interview with govemment seientist.
Tnterviese witls seuaor administration oﬂﬁcxal Interview with govemment scientist; Nog-public g zovernment
document.
iéslntewxew with government scisntist, Nop-public government docoment.
* Nog-public govamment document.
1 ., Interview with senior administration official.
Interviews with government selentists; Interview; seith goversment science advisor; Tnterview with serdor
admmzsﬁaﬂon official,
= Interviews with govennment scientists; Taterview with government science advisor; Interview with senfor
administention official,

231

CONFIDENTIAL | : ' BP-HZN-2179MDL02207142



Ao A A T T R A T R L R + A T T A S A A A N AT B U

Prior to the top kill, in separate presentations to Secretary Chu and Secretary Salazar, BP
had indicated that, if the top kill failed, its next step might be to cut the riser, remove the lower
marine riser package, and install a second BOP on top of the existing BOP to shut in the well
The theorized collapse of the rupture disks, however, took capping the well off the table. IfBP
shut the well in and hydrocarbons were flowing up the annulus between the production and 167
casings—as would have been necessary to cause the rupture disks to collapse during the
blowout—the hydrocarbons in this annulus would follow the path of least resistance. They
would flow out the rupture disks and into the rock formation in what is called a *broach™ or
“underground blowout.” From there, the hydrocarbons could rise through the layers of rock and
into the ocean. Containment of hydrocarbons flowing directly from the sea floor; rather than
from a single source like the top of a well, is nearly impossible. With BP emphasizing the
possible collapse of the ropture digks z.nd risk of broach, shufting in the well—via a second BOP
or otherwise—was deemed not viable.”™ In the aftermath of the top kill, BP and the govermment
therefore directed their efforts toward collecting the oil, rather then closing the well, with the
relief wells still providing the most rehable avenue for killing the well completeiy 78

C A Mi:cve' to Collection

i T!m Bmld—Out of Cupacxty

Bccanse: 12 lzad been developing multiple contamment optmns i paraiieL BP I:ad ateam
ready to proceed with new collection efforts aimost nnmedmteiy ? On May 29, BP and the
government announced that BP would attempt to cut off the portion of the riser still attached fo
the BOP stack and install a collection device in 3ts place. 1% 1 ke the riser insertion tool and the
cofferdam, this new cap or “{op hat™ was to be connected via a riser to the Discoverer Entarprise
on the surface.'™ To be prepared for different possible cannection points, BP had, by this fime,
constructed seven different top hats. :

1™ 3on-public BP documents; see also BP, ANSWERS TOFOLLOW-UP QUESTIONS POSED BY PRESIDENTIAL. -
comassxcm STAFF (ov. 2, 2010} o

15 Ron.public BP documents; Interview with Dong Suitles. One govemment official told Commission staff that
ancther concern with installing x second HOP was weight: The sxisting BOP stack was listing at 2 degress from
vertical, and there was a risk that adding weight to its fop would lead to further darmage or collapse. Interview with
genior administration official,
1:1: Non-public BP document; Intesview with senior administration official; Interview m.th Doug Sutttes,
Y3 Interview with Richard Lynch

3 Ongoing Administration-Wide Response to the Deepivater BP 01l Spill (May 29, 2010},
hittp:ifwenw. restorethegulf govirelease2010/05/2F orgoing-administration -wide-response-deepwater-bp-oil-spifl, BP
Presz Relense, Update on Gulf of Mexice Off Spitf May 29, 2010),
hﬁp ¥fwwwr bp.com/genericarticle doeategoryid=2012068&contentld="062487,

80 See Clifford Kranss and Heary Fountsin, 5P Funneling Some of Leaks to Surface, N.Y. TIMES {’we 4, 2010%
Interview with Richard Lynch.
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The top hat installation was largely successful. On June i, BP used, through remotely
operated vc!ucics large hydraulic shears to cut the riser at a small distance from the top of the
BOP stack.”™ On June 2, BP deployed a diamond riser saw, which was designed 1o cut the-
remaining portion of the riser more cleanly and closer to the top of the BOP stack. The sdwr,
however, became stuck in the niser. BP then used the h}dmnhc shears 1o make a more jagged cut
in the same area 192 ' By 11:00pm on June 3, the top hat was in place and siphoning hydrocarbons
to the surface.’™ BP had leamed from its coffardam eﬁpmance and nsed methanol injections to
prevent formation of hydrates within the tep hat*# § June 8§, the Discoverer Ente};uﬁse wag
eollecting nearly 15,000 bbls/day through the top bat.!

- Asx-the vop hat collection system ramped np, BP was also developing a system to bring
hydrocarbons to the surface through the choke line on the BOP, which BF had used to pump mud
and juok during the top kill. Dr. Garwin of Ihe scxence advisory team first suggesied collecting
oil through the choke and kill lines on May 12.%% Following the top kill, BP began to outfit the
4008, a vessel mvohed in the top kill effort, with equipment including an oil and gas burner
brought from France. ¥ After some subsea bmld-fmt and testing, the Q4000 system becamne
operationat just before 10:00pm on June 16.**¥ Once up and running, the 04000 was able to
process and burn, rather than collect, up to 10,000 bblsiday through the choke ine. w

The final collection system that BP was able to deploy was the Helix Producer, a
produstion ship that contected 1o the kill line on the BOP through a freestanding riser, The
freestanding riser had the advantage of reqmrmg tess disconnect and reconneet time than the top
hat and 4000 in case of 2 hurricane. ™ 1t was a key addition to BP's collection capacity, whick
BP envisioned would eventually seach 90,000 bbls‘day.' BP began building the first
freestanding riser system on May 15, and began building a second ot June 7 in order to expand
ity co!lectton capacity. /™ Nevertheless, the Helix Producer only became operational on July
12, and collected hydrocarbons through the first freestanding riser for two days before BP shut
1n the well on July 15. BP never used the second ﬁeeszandmg tiger system, which became
unnecessary when the well was capped. 17

i Non-publin govemment document.
2 Day 43: Tha Latest on the Oil Spill, NY.TIIES {June T, 2010}, The Ongcmg Administration.Wide Rasponse fo
the Deepwater BF 03t Spill {Fone 3, 20108), http/fwrww. restomtheguli govirelease/2010/06/03 fongoing -
n%mmuﬁahon—mdc-rc;pamedeepm ates-bp-ait-spitl,
Non-public government document.
Interview with Richard Lynch.
:a: Non-public government document.
o Tnteryiew with governnent sciense advisor; Inferview with senior admivdsteation official,
- Non-public government docoment.
Non-public government documment.
129 Non-public government document,
T ptier from Doug Sutttes, BP, fo Admiral James Watsoa, FOSC (Juae 6, 20107,
191 1 stter from Doug Suttles, BP, to Admiral James Watson, FOSC (June 21, 2019).
;‘ Letter from Doug Sutties, BP, to Admiral Jamez Walson, FOSC (June 4, 2010},
5 BP Press Release, Capping Stack Installed on MC2352 Well (uly 12, 2010},
Bhpeivwww, bp comigenericarticle doleategoryld=2012968 & contentTd=7063637. -
BP pursued at laast one additional long ferm containment aption that invalved rouling ﬁv&mcatbczrs fram the
Macondo well through subsea pipelines fo either an nbandosied well or axisting pipelines nea.rb" Like the second
freestanding rizer, this containment option was apver operationalized. Irterviewr with Richard I_ym.:h~
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i, Collection with Flow Rate as a Moving Target

The underestimates of flow rate that persisted through much of this period may have
affected the urgency with which BP pursued additional collection capacity. BP, on occasion,
was overly optimistic about the percentage of the oil it could collect with existing equipment.

On June 1, Suttles of BP wax quoted as saying that he expected the top hat, whey connected to
the Discoverer Ente z?me with its 15,000 bblsfday capacity, 1o be able 1o collect the "vast
majority of the il *** Within days it became apparent that the top hat and Discoverer
Enterprise were inadequate.’®® BP made the same mistake with the 04600: On June 6, BP's
Hayward fold the BBC that, with the (4000 ju place, “we would very much hope to be
containing the vast majority of the oil, 1% When the 4000 games onling in mid-June, the 25,000
bbis/day joint collection capacity between it and the Discoverer Entarprise remained insufficient.
Suttles has since stated that ht, was surpdsed when BP"s 25,000 bblsiday capacity was not
mough to ccllect all the oil. P

Nonetheless, it is unclear whether BP could have increased its collection capacity more
rapidly than #t did. Lynch of BP told Commission staff that the spead at which BP brought
collection capacity onhm: was limited solely by the availability of dynamically positioned
production vessels. ' One high-level Coast Guard official challenged BP"s definition of
availability: He told Commission staff that, prior to being pushed by the g o rernment, BP did not
vonsider options such as procuring ships on charter with other companies.” % Had BP obtained
another prodection vessel sooner, it might have been able to ccﬂect oil through the BOP s kill
line at a rate comparable to the collection rate of the Q40€'0 ! Atthe very least, it seemns fair to
conclude that through the beginning of June, BP did nof expect that 25,000 bbls/day of collection
capacity would be inadequate. If additional production vessels had in fact been available, BP

" could have prepared itself for that comingency.

“IV.  The Secicnce Team's Evolving Role, the Capymg Stack, and Killing the
Macondo Well

~ 'While the besic pieces of the federal overswht s‘lwcture were in place by mid-May, the .
oversight process continued to matre throughout Tune. ™ By roid-June, the roles of different
teams were better defined. MMS and the Coast Guard confinued fo focns on identifyiag hazards
in BP's operational procedures; national labs and U.S. Geological Survey persounel provided

gi Helene Cooper and Peter Bakes, I8, Qpans Crimbrad Jnguivy into Oif Sprl, K Y. TIIES (Junse 1, 2010},

Seg Clifford Keauss and John M. Broder, Coast Guard Sees Cleanug o \Spill Lazting Unedd the Fodl, Y, TRIES
{June 6, 2010). A

7 B Caprm#s 10,000 Barrels' a Doy in U8, Guif, BBCNEWS (June 6, 2010,
Bttpwwew. bibe.co olfnews/ 0243400,
ii Interview with Doug Suftles.

Interview with Richard Lynch, Dynmmicatly positioned vesgelx hz& & compuier controlled systems tixat raaintain
e vessel’s exact position and heading, despite external factors such as wind, waves, and cuprant,
st Tnterview with Coast Guard offizial.

" See Letier from Doug Suttles, BP to Admira! James Watson, FOSC (Juue @, 2010) {suggesting that with the

Clear Leader attached to the kiil line, BF could collect 5-10.000 tbls/day).
*® Interviaw with Coast Guard official; nferview with senior administration ofﬁcsaL
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information and analysis to the science advisors and, upon request, BP; and the science advisors
conducted their own independent analyses, gave “homework™ to nationat labs personnel, and
helped inform the govermnent’s ultimate decision-makers, including Secretary Chu, Seceetary
Salazar, Dr. McNutt, Dr. Hunter, Carol Browner, Director of the White House Office of Energy
and Climate Change Policy, and Admiral Allen. 23

Foﬁowiﬂg the failure of the top kill, BP bagan presenting its source control plans for
review by Seeretary Chu’s science advisors as well as the on-site scientists from the national labs
and U.8. Geological Survey. The on-site scientists would then prepare their own analyses of
BP's plans. Based upon those analyses, the science advisors would force BP to evaluate worst-
case scenarios and plan for contingencies. ®™ In essence, they played “devil’s advocate,”
questioning BP’a wpcsa!s 1o ensure that BP had fully considered ‘md mitigated even low-
probability risks.” :

The government team saw (his guestioning of BPs assumptions and risk munagement ag
essential. A senior government official characterized BP’s attitude B ior to the increased
supervision as “hope for the best, plan for the best, expect the best. ™% One of the science
advisors told Commission staff that, before the scienca team stepped up its oversight, BP had
failed to consistently consider worst-case scenarios.”’ Tooms of BP, on the other hand,
expressed frustration to Commission staff about the nature of the science feam’s pushback,
arguing thet theoretical scientists consider risk differently than engineets, that BP had expertise
in managing risk, and that the science team slowed the containment effort.”® The government
teamn, however, was skeptical of BP"s risk management pxactwes given that BPs well had just
blown out.

1 addition to challenging BP*s containment ideas, the science advisors developed certain
ideas of their own and asked the on-gite government engineers to pursue thems. Some of the
ideas were good ones, as whea Dr. Ganwin snggested collecting oil through the choke and kill
tines.? Other ideas required the on-site personnel to expend significant effort proving their lack
of feasibility to the off-site science advisors,??! Several members of the on-site team told
Cormmission staff that, while the science advisors added substantial value in assessing BP's
proposals, they could 2lso be a distraction, forcing the on-site team to chase down ideas it found
urhelpfiul and undermining its working selationship with BP engineers *%

= Intemew with Coast Guard official; Interviews with goverament smenﬁsts' Iatervisw with government seiece

aduisor.
Interview with senior adminisiration offictsl; Interview with govesumaent scientist.
3 Interviews with gm remnmment scientists,
ff Interview with semior administration officfal
* Interview with government science adsiior.
Interviewy with Pav! Tooms.
? Interview with government scientist; soe also Interview with sesior administration om’a.:ah
i&o Interview with senior admintstration offieial,
* Inferviews with government scientists; Interview with senine ndmmxstmﬁon aofficial.
“Interviews with governenent scientists,
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One example cited by multiple members of the national 1a,hs team mvolved the science
advisors” interest in oblaining pressure readings from the top tat>" Becausethe top hatwasa
loose-fitting dewcei some members of the national labs team felt the data would not be
especially useful. ™ In addition, according to an MMS official, inserting a pressuse gauge could
have hindered collection by blocking a back-up port for injecting methanc! into the top hat. 13
At the direction of the science team, BP installed an analog pressure gange that had to be read
visually by a remotely operated vehicle. When this gauge failed, BP installed a second ptessu«e
gange that was physically tethered to a remotely operated vehicle that reported its readin g
The vehicle took readings for several days, until lightning hit the Discoverer Enterprise on June
15, shutting down the ship’s collection capacity For aver an hour, Afier the lightning strike, the -
gauge recorded only a slight pressure change, even though the pressure in the top hat should
have increased significantly dus to lack of collection from the ship above 7 The gauge was
probably malfunctioning and, in retrospect, attempting to obtain data from it may net have been
the best use of Scarce resources (including the remately opesated vehicle that had to stay tethered
tothe gauge} % As one high-ranking government official summed up the effort: Three nationat
labs had teams of scientists trying to make sense of a gaugs fhat wias likel 1}* clogged with hydrates
and ﬁ'ozenm one position, reading nothing, e

Another significant change to the oversight structure occurred in mid-fo-late June, when
the povermment team began to seek more frequent advice from BP's industry «.ampt.umrs!‘m
‘The government ofien sought this inpot through cnnfe:tuce calls of thirty or more people,

_sometimes with BPs participation and sometimes without, ™ One senior government official
noted that BP viewed its competitors as suffesing from 2 conflict of interest and that at ieast
some government ¢fficials agreed, taking the competitors® advice “with a grain of salt. #2 An

industry participant recalled that the calls were fairly disorganized, with no pre-set agenda and
people tatking over one another. 12 He mentioned one msiam:e when he was chagrined fo learn
e had been talking to Secretary Chu without realizing it. ™ This individual also explained that
industry personnel were concemed about the legal mmifications of their participation, and may
have been cantious in giving their opinions as a result. @ Finally, he noted that he rarely had
* accest to non-public data, which may have hindered his ability to offer informed opinions. ™ -
Alfthongy government personnel told Commission staff that they found the industry input
helpful,”’ both the science advisors and industry participants thought that the government could

23 Intesviews with government scientists,
= Inteﬂ Aewr with government scienfist.
; 6Intewlem with MMS official,
iy o Interview with government scientist,

- I ; Interview with senior administration official,
" Interiewy with Fovemment scigntist.
0 Interview with senjor administration official.
s Interview with government scientist, Interview with industy executive.
! Interview with government scientist; Interview with goverament science advisor; Infmxew with industry expert,
“2 Interview with senior administcation official,

" > Intecview with indostey exgert.

id
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22 Intesview witl povetnment science advisor; Intervisw with seajor administration official.
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make more effective use of indusiry expertise in the fyture by addressing some of these concemns
i advance. ™

The extent of overvight by the science advisors continved to increase fhroughout June,
On June 18, Secretary Chu sent an email to 1he advizory feam, as well as some national labs
scientists, describing their expanded role. 2 The next day, Admiral Watson, who had replaced
Admiral Landry as the Federal On-Scene Coordinator, tssued a letter to BP fo:mabzmg the more
extensive government review process that had begun after the failed top %ilL%® Going forward,
before BP took any action relating 1o containment, it had to “submit the pending decision’
including conceptual drawings and descriptions of the capabilities and limitations of any
equipment and procedures—ito the government “for review,”

_ The greater role of the government scienice teams came as the source control effort
approached a critical phase. BP was well on its way toward installing a “capping stack” that
could seal tightly over the Wp of the Decpwater Horizon™s BOP stack. Once installed, the
capping stack would atlow BP to shut the well in completely.

A. The Capping Stack

i Development, Analysis, and Installation

The capping stack was essentially a smaller version of 2 BOP. Z? Diesigned to connect to
the mp of the Deepwater Horizon's BOP stack, it contained three rams capable of shumng off
the flow of hydrocarbons as well as iis own choke 2nd kill ines. The idea to install a capping
stack was not new. Both Sutiles and Tooms of BP told Cormmission staff that Blz internaily
discussed the idea of a cap with a tight-firting seal within a week of the blowout. 3 Asnoted
above, BP and the government had shelved the idea of shutting in the well following the top kill,
in part because of well integrity concems relating to the rupture disks in the 16™ casing. The
government and BP had to considerthose concems when planning for use of the capping stack.

BPs planning for the capgmg stack operstion began in camest in mid-June, with the
nationz] labs providing guidance One key analysis, performed by BP with national labs
support, concluded that the capping stack was not too heavy to be placed on the BOP stack, even

z& Interview with industry expert; Non-public government science advisor email.
Intewxex\ with governmesnt seience advisor.
- fr.;ttet from Admiral James Watson, FOSC, 1o Dong Suttles, BP (June 19, 2610}
2 Interview with senior adntnistration official.
”3’ Interiiew with Dong Sattles: Interview with Paul Tooms.
* Interview with government science advisar; Interview with Rickiasd Lyuch.
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though the latter was listing at two degrees from wemcal 23 The govemment also pushed BP 10
instatl two pressure sensors in the capping stack. B¢ These sensors were accurate to plus or
minus two pst; by contrast, the ori ﬁmal BOP stack had on}y one pressure sensor, which was
accurate to phus or minus 400 psi™ The accurate sensors in the capping stack later prm'eci
critical in generating welthead pressure rendmgs and a flow-rate estimate.

At the end of Fune or in carly Iuly Dr. Hunter from the science teaw and James Dupree
of BP traveied to Washington, D.C. to brief a group of high-ranking government officials, which
included Secretaries Chu and Salazar, Seerstary of Homeland Security Janet Napolitano, EPA
Administrator Lisa Jackson, Browner, ami Dr Jane Lubchenco, Admindstrator of the Nattonal
Oceanic and Atmospheric Administration. ®® The briefing presented the cap fnxg stack as the
preferred course forward, and the high-ranking officials gave thetr appmval ’I‘he n.xt day,
Seceetary Chu and Dr. Hunter briefed the President, who gave his approval as well ¥

Tt appears that the government delayed installation of the capping stack for a few dayz o
continue analyzing the significant risks associated with shutting in the well 2 One key analysis
was of the geology surrounding the Macondo well. Because the condition of the well was
unknown, this analysis assumed the rupture disks in the 16” casing had collapsed and examined
whether, if the well were shut in, hydrocarbons that escaped sideways into the rock formation
wonld travel up into the ocean. The government's Well Integrity Team, led by scientists from
the national labs and the U.S. Geological Survey and supported by experts from mdusiry,
acadetmia, and MMS, presentad their findings on this question ina July 12 report. #2 The Team
analyzed the gealogic conditions near the most likely point of escape, and concluded that it
would take a total of approximaiely 100,000 ha:rels flowing through the rupture disks for oil o
create one or more paths up to the sea floor. > Afer initially preferring a more optimistic
estimate—i.2., believing that & larger volume of escagmg oi] was necessary for oil to reach the
sea floor™ . BP appears 1w have accepted this anaiyszs

The Well Inbeerm Team next examined whethes——assuming that ghutting in the well
caused ol 1o flow thmugh the rupture dislcs, into the formation, and up to the sea floor—the flow
paths up to the sea floor would close or *heal™ if BP reopened the eapping stack. The Team’s
conclusion, supported by a consensus of industry representatives who considered the quesﬁm on
a conference wall, was that the path would heal if BP recpened the capping stack with sufficient
speed 24 Indum} part;c:.pan‘ts and the Well Tntegrity Team were most concerned that flow paths
between the well’s steel casings and the surrounding rock would develop and remain open, '

s Nﬁn-publm govemmaeof document
s Non-public government document; luterview with government seience ndusar
g Interview with government science advisor.
* Interview with government scieuce advisor,
W 5y
1‘“ 2*'BP, ANSWERS TOFOLLOW-UP QUESTIONS PGSED BY FRESIDENTIAL COMMIESION STAFF; Interview witk Richard
ch; Inferview with Paul Tooms; Non-public government docoment.
,4: Non-public government document.
24 * Id; Interview with government scientist; Non-public govemment science advisor notes.
238 Interview wikh senior administration official.
256 % Non -public B document.
Interview with government sofentist; Interview with industey expa:t_
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resulting in an uncontrolied flow of ol to the sea floor.”* The Team™s final step was to consider
what monitoring protocol would detect possible leaks into the rock formation in thne to reopen
the stack and to avoid creaiing a permanent flow path o the sea floor. The Team settled ona
multi-tiered approach that involved wisual, seismic, and sonar monitoring from ships and
remotely operated vehicles, acoustic monitoring from a sensor at the ‘welthead, and welthead
pressure monitoring from gauges in the capping stack——all aimed at determining whether the
well’s integrity had been compromised and oil was flowing sideways into the rock.

A second set of concems related to closing the capping stack inrvolved the risk that
capping would increase the pressure inside the well and burst either the mpmre disks (if they had
not alread by < collapsed) or thi: cutermost casings between the top of the 16" casing and the :
wellhead.”" DP and the gnvemment were worried that capping could cause pressure at the
welthead tp reach 8,900 pst."' and pressures farther down the well to reach levels high encugh to
CAUSE NeW Tuplures. 2 One industry executive recatled discussing this issue on a conference call
with the science advisors. Onthe call, he expressad concern with allowing pressure at at the
wellhead to climb above the pressures recorded during the top kill (about 6 300 psi). > In his
view, that would be traveling in uncharted territory, with uncertain risks **

In early July, as analysis of these concerns coutinuad, BP pfcpared to install the capping
stack. Ina July B letter, Admiral Allen told BP ﬂmt going forward, it would need his approval
before taking action on key “decision mtq 4 The next day, he authorized BP to proceed with
installation, but not to closc the stack.” The operation began on July 10 and was extremely
complicated. After removing the top bat from the top of the riser, remotely operated vehicles
had to unbolt the stub of riser connected to the top of the BOP stack, remaove this stub, assess
whether picces of drill pipe were sticking up through the top of the BOP stack, slide the capping
stack into place, and bolt the capping stack to the top of the BOP stack. BP*s Lynch told
Comenission staff that the installation team had closely examined each individual bolt that bad to
be removed with a subsea hydraulic wrench and determined the appropriate tool shape and
torque to be apphed ¢ BP had run through the entire operat:on on land. It had also practiced
using remetely operated vehicles 1o remove bolts on the piece of riser lying on the seabed, which

it had previonsly cut from the top of the BOP stack. 7 The capping stack was installed without

2% Interview with senior administration official
24 toterview with government scientist,
“; Interview with government science sdvizor
- Jd; Nen-publie goverament document.
B 1y e iy with government science advisor.
32 1 terview with industry expert; Non-putlic BP document.

? Interview with induatry expert.
BT etter from Admiral Thad Alien, NIC, to Bob Dudley, BE (July 8, 2010}, This appears o be the fiat dirsctive
issued by Admical Allen to BP regarding its well control plans. me this point on, his personsl authorization was
fecesaary before major aperations could commence.
32 Leﬁer from Admiral Thad Alles, WIC, to Bob Dudiay, BP (Joly 9, 2010); Noun-public govemment document.
¢ tuterview with Richard Lynch.

%5 Intarview with Richard Lynch; Interview witk Doug Sufttes.
, .
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incident by July 12.5% Sustles described the msmﬁanon procass as the best source control
operation of the entire containment effon

ii. Shut-In

- Adter nmtaﬂatmn I:'ﬂ’ prepared to temporarily shut the capping stack in o plamed “well
mtegnty test™ to determing whether the well bad been compromised and oil could flow sideways
into the formiation. Admiral Allen explained the nead for the test in 2 public statement: “The
measurements that will be taken during this test will provide valuable information aboutthe
condition of the well below the sea level and help determine whether or not it is possible to shuf
the well for a period of tims, such as duting a hurricane or bad weather, between now and when
the relief wells are complete,”® The test was to last anywhere from 6 to 48 hours, depending on
the m%asurements observed X! InaJ uly 12 letter, Admiral Allen formally authanzed the test o
begin.®

The well integrity test as authorized on July 12 never occumred. About two hours before
it was to begin on July 13, the government team, including the science advisors, me:t with BP and
industry representatives, including Exxon {n person) and Shell {over the phcmc) Sccretary
Chu and Admiral Allen were both present in person.z“ According to Toorms of BP, panticipamts
in the meeting, especially Exxon, questioned the wisdom of the test ¥ The sciencs advisers had
asked industry representatives to identify potential risks for the government’s consideration, and
Exxon and Shell did so, msmg new concerns about well mtegnty that had yet to be considered
by BP or the government. ™ Becauge Sectatary Chu and the science advisors believed that these
risks required further consxderanon % Admiral Allen delaved the well integrity test to allow for
24 hours of additional aaalys:s.m

™ Staternent from National Incident Commander Admiral Thad Allen on Well Tntegrity Test (July 12, 2010),
hitpeifsewew sestorethegulf govireiense’2010/07/12 statement -national -incident-rommander-adrirsl-thad-allen-wi
mtegnty fest.

0 Interview with Doug Sutiles. .

5& Statement from National Incident Comptander Admiral Thad Aflen o Well Integrity Test (July 12, 2010).

“; Letter from Admiral Thad Allen, NIC, 1o Bob Dudiay, BP (July 12, 2010).
fﬂlﬁtcrmew with government scientist,

i }nten riew with Paul Tooms.
¥ Interview with government scisufist; laterview with govermment science adyizor; Iutenzew with industry
txecutive.

- Interview with govennment scientist.
% Statement from Nationat Incident Commander Admira! Thad Allen on Well Ttegrify Test {July 13, 2014,
hitg:/Aveww.sestorethegulf govireleases201 040741 3 atatoment-naticoal -incidant- cnmmander-admzral—thad'allen,welt‘
integrity-test.
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Qvemight, the government science teams reached cut to addm:mal experis from mdustrv
and academia to evaluate the concemns fhat Bxxon and Shell had raised. *® By 10:00 thc next
moming, those expents had reassured the government that the nisks were managcabic 2% With
the government teams satisfied, Admiral Allen reauthorized the well integrity test.”’ Agmn the
test was to last from 6 to 48 hours, and the govemnment required BP to continvously momtor
pressure, sonar, acoustic, and visual data as recommended by the Well Integrity Team 2

Reflacting the more rigorous oversight that followed the faitad fop kill, the government
and BP develaped a much more structured protocol for implementing the well integrity text than
had existed for the top kill. Although the Well Integrity Team had calculated that it would take a
tofal leak of approximately 100,000 barrels for hydrocarbons to reach the sea floor, the '
govemnment determined that ¢ 2 w rould permit a leak of enly 20,000 barrels before requiring the
capping stack to be reopened. I Using this figure and an estimate for the expected prassure at
shut-in dcmed feom BPs modeling of the reservoir, the Well Inn.gnty Team created guidelines
for the test.*™ Ifthe pressure at shut-in was less than 6,000 psi. major well damage was likely;
BP would have to terminate the test within six hours and reopen the well.Z” If the shut-in

- Pressurc wWas gm ter than 7,500 psi, the risk of a leak was low, and the test could proceed for the
full 48 hours.’® Finally, if the shut-in prassurs was between 6,000 and 7,500 psi, the risk of 2
leak was uncertain—either there was a medinm-sized leak into the formation or the reservotr was
highty depleted **’ Under this scenario, the test could proceed for 24 hours.”® These guidelines
were condensed into a sitaple graphic, reproduced as Figure 4. As noted above, if the pressure
was very high, there was also the risk of cansing a nevrrupture.

;?3 Ié}temnew with senior admmstrafum official.
29 Letter from Adnuicat Thad Allen, NIC, to Bob Ducﬁey BP (Faly 14, 2010).
¥ 17 - Interview with govemment seientist; Interview with senior administration officiat.
! toterview with government scisatist; Interview with senior administration official; Non-public government
;Igcument,
Non-public go\remment document; Inferview with government scizntist,
m _ Non-public government document.
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Aftera 2—1 houar delay to repair a minor leak dxscoveted in the cappmg stack, BP shufthe

 stack and began the well integrity test at 2:25pm on July 15.2° For the first time in 87 days, no

oil flowed inte the Gulf of Mexico. Initial wellhead pressure readings were just over 6,600 psi.
squarely in the uncertain middle range, and rising slowly. 28 1 ater that afternoon, the science
advisors, incloding Dr. McNutt and Dr. Hunter; met with Secretaries Salazar and Chu to consider
the pressure data and whether to keep the well shat in. A member of the Well Inteprity Team
reported that, according to his original model, the shut-in pressure indicated a leak into the
formation of about 3,500 bbls/day. * From there, discussion within the group appears to have
turned finmly against keeping the well closed. Dr. Garwin, who &ad opposed even undertaking
the well integrity test, B Joiced the strongest opinion 1o that effect ® He arsgucd that BF ought
to stop the test immediately and wondered whether it was already foo tate*® Several )
participants were concerned that the monitoring systems might be unable to detect 1cakage

No one at the meeting appears to have argued in favor of keeping the well shut in” S After an.
hour and a half, a consensus among the science advisors had developed: Oil was leaking into the

;'9 Derived from Nos-public BP document.

Campbvan Rcheﬂxm and Henry Fountain, ZP Says OF Flaw Hax Stapped vs Tap Is Tosled, KY. THES {quy 15,
2010).
u Non-public government document; Non-public govertment stience adviser notes.
?z Non.public government science advisor sotes.
® Interview with government scientist; Interview with MMS official; Interview with government science advisor,
Dr. Gasnwin advocated continned surface collection as well as the immediate development of'a subsea collection
rystem, with oil-gan separation and storage capacity, Tor use if a burricane required the evacuation of surface
vessels.
384 Non-pubhc povermuent scisnce advisor notes; Jaterview with government science advisor.

f‘ Non-public government science adyiser uotes,
1
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formation, and the Coast. Guazd should czder BP to reopen the capping stack and resume
" collecting oil from the wwell 2

BP evidently leamed of this emerging consensus within the sovernment to reopen the
capping stack, and became concemed. Sntdes called MMS Regional Director Lars Herbst to ask
for his view of the well integrity test 2 Herbst, who had not participated in the meeting with the
science advisors, examined the pressure data and agreed with BP that the well should stay closed
‘ovemight ' Bp apparently relied in part on Herbst's support in making its case to the
govemmentthat the well should remain shut in 2

Following meating with the science advisors, Admirals Allen and Cook, Browner,
Secrataries Chu and Salazar, Dr. McNutt, and perhaps others had 2 series of conversations fo
determine how to praceed. 2 The stakes were high. Keeping the stack shut could cause an
vaderground blowout and in the worst case:, loss of a significant portion of the 11 miltion baryel
reservoir into the Guif®® That ﬂsk had to be balanced against the need to stop the spill, an
ongoing enviroranental disaster. ™ Participants in the convergations wers aware of the
nnpmtam:e and public impact of their decision: The public wanted the. w ell shut in and the flow
of oil into the Gulf stoppeé but the risk of cawzing greater harm was real.

According to imterviews conducted by Ccmmission -stafﬁ, Adrmiral Cook made the
argument that eventually prevailed. He reminded the others that, before the test began, BP and
the government had considered the possibility of presaurs measurements like those being
observed. Both parties had agreed that, in such 2 case, the test should Iast 24 hours, with
consultation between the parties priorfo reopenmg the well ¢ One participant recalled general
agreement that, while the data supported seopening the capping stacl, under the gindelines
established prior to shut-in, the stack could stay closed during the night.*’ .

This additional time proved critical, Steve Hickman of the U.5. Geological Survey was
in BP*s Houston headquarters as pressure data started coming in during the afternoon and
evening of July .1,;.5 . Using the camera ot his cellular phone, he took a picture of the initial

“pressure curve,™ or plot of pressurve readings during the shut in, and sent it to Paul Hsich,
another U.S. Geological Survey member of the Well Integrity Team who was then in Menlo
Park, California.”™ BP had earlier sent an email to government and BP personnel indicating that
the results of the well integrity test wr ere “market sansitive,” and waming against sharing data
dueto concerns about insider trading * Although the email indicated that information about

et b
Interviews with goverament officialy,
Tatecview with government official.
' K2
: 29: Interviexy with senior administeation af‘ﬁsxal Non-public government science aJ\r:sor nofes.
* Interviews with government scientists,
Interviews with zovernment seienticty.
206 Interview with government scientist,
; Interviewe with Coast Guard official; Interview with senior zdmamstzatton official -
Tuterview with government science advisor,
Tntervigw with seninr administration official; Interview with government scientiat.
*8 Non-public BP email.
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how the test was gtogresqmg could be cammumcated to others if it was “stdetly necessary for
e prcccdurc, Hsieh apparently relied on the data in the single cellular phone pictors fo
modei the reservoir ¥

Overnight, Haich attem;bted to develop a model that explained the resulis of the well
mtegnty test. The biggest question was why the pressure had climbed above 6,600 psi butnot to
the minfmum expected shut-in pressore of 7,500 psx, % The answer was that the ¢xpectation had

been based on an incomplete understanding of the yeservoir’s geometry and on pressure readings -

froma gauge 2 at the bottom of the BOP, which was inzccurate and functioning only
sporadically,*® Using accurate pressuse readings from the cappmg stack, along with 2 flow-rate
estimate of 53,000 bbls/day and BP"s estimate that the reservoir originally contained 110 million
barrels of cil, Hsieh was able to generate a model of the depleted reservoir that predicted the
observed shut—m pressures without having to assume a mgmf’ cant leak into the formation.”

The next morning, the government principzls and the science advisors—who had been
convinced the night before that opening yp the stack was necessary—hosted a meeting BP
presented its explanation of why pressures had built to the level observed and argued, in detail,
that the well should remain shutin.*® Hsich also presented his model, demonstraung that there
was a reasonable explanation for why the pressare was lower than cxpected mecxpants with
whons staff 5 Ec:ka had different rocollections ag 1o whether BPs or Hsleh’s presentation carried
more wcxght The outcome of the meeting, however, was clear. The stack would stay shut,
with government reevaluation of that deciston every six hours. '

Untealized at the time, a erifical point had passed: BP would nof have to reopen the
stack. and oil had finally stopped leaking from the Macondo well into the Gulfl Intense
monitoring of the area around the wellhead continued and, on July 17, increased.”™ That day,
the government brought in a sonar ship from the National Oceanic and Amospheric
Administration and dounbled the number of seismic mapping runs over the site, 93 As more time
passed, Hsich was zble to improve his modsl using seismic data. The model continued to prcdu:t
the behavior of the well, and a leak into the formauon became a {ess and less likely scenario.
Although the well intagrity test had originally been scheduled to last a maxtomm of 48 hours,
Admiral Allen began to extend it in 24-hour increments beginning on July 17. U with each

:uﬂ 2
. 303 Ixsjer\rze\v with government scientist Tatendew with senior administration official.
% Interview with govemment scientist
“ Interview with goversmest scientist; Tuferview with govermment science advisor.
Interview with govarmment scientist, Intenview with senior admindstration afficial; Non-public gm crmment
docnment,
5 Interview yvith Paol Tooms.
* Interview with government scisatist Interview with senior adminiitration offteial.
* Tnterviews with government science sdwisors; Interview with senior administration official.
¥ geatament by National Incidest Commander Admical Thad Alles on Well Integrity Test {July 17, 20185,
bitpveww.restorethegulf govirelease/20 10/077 7fstatemezxt—uamw~mcidcm-oommmdetadmual-thad—al fenwelf-
mtegnty-test
7.
ne InXemaw with government scieatist.
W Statement by National Incident Commandar Admxfal Thad Alten on Well Integrity Test (Fuly 17, 2018).
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passing day, the govermment grew more certain of the well's integrity. 2 On July 24, in his dadly
press briefing, Admiral Allen stated that “our confidence [in the mppmg stack] is increasing and
we have better infegrity in the well than we may have guessed.” 3

B. Killing the Wall

- While thie capping stack vemained in place, with pressore inside it continuing fo build, BP
raised the possibility of killing the well before the relief wells were completed through a
procedure called a “static kill” or “bullhead kil Like the top kill, the static kill involved
pumping heavy drilling mud nto the well in an «ffort to push hydrocarhons back into the -
reservoir. Because the hydrocarbony were aleeady static, however, the necessary pumping rafes
for the static kill to succeed were far lower than for the top kill. BP first publicly mentioned use
of a static kill on Iuly 19, in a letter from Bob Dudley, then heading BP’s response in the Gulf, to
Admiral Allen?" In a Fr&seﬂtatmn dated July 21, BP made the case for the static kill to
government scientists.” ™ If sucoessfinl, the kill would reduce or eliminate the pressure withinthe
capping stack and hydrostatizally contain the well during hurricane season. >

BP could not, however, immediately move forward with the static kifl. The government
and BP appear to have agreed that, before the static kill could begin, BP should finish ronning
- and cemexmng a casm g in the first relief well, which was then only 2 few lateral feet from the
Macondo well*? This av oxie& leaving an open well and potential flow path near 2 part of the

12 Interview with gavernment scienca-advisor. Thers were, however, af Isast two occasions when reopening the
capping stack was 8 possibility. On July 18, azeep of methane was discovered some distance from the well; by the
nextday, however, it became clear that the seap was natural and not a leak from Macondo well. Letter ffom
Admiral Thad &llen, NIC, to Bob Dudlay, BP (July 18, 2010); Statemant by National Incident Commander Admiral
Thad Alfen (Fuly 19, 2010), http:/www_restorethegulf govirelease/2010/07/19/ statement -national-incident-
commmder-admunl—ﬁxad-a}len, Henry Foustain, B2 Considers New Plan To Permanently Seal Well, N.Y. TRES
{Tuly 19, 2010). On July 22, with Tropical Storm Bonnie bearing down os the Guif, Admiral Allan, on the advice of
Secretary Chu, decided o keep the wall shut in while some of the ships monitering the capping stack and well had
to evacuate. Statemsent by National Incident Commander Admiral Thad Allen on Tropical Storm Boanie (Tuly 22,
20103, http-ffwwwe.restorethe gulf govrrelease/2010/07/22 stafement-national-incident-commander-admiral-thad-
ajten-tropical-starm-honuie; Heary Fountain, Storn Threat Torces S}z:ps To Leave O3l Sp#ll Site, MY, TIJES {Tuly
22, 3016).
31 Press Bri efing by Nationa! Incident Commander Admiraf Thad Allen and NOAA Administrator Dr. Jane
Lubchenco (Tuly 24, 201803, httpAwwwerestorsthegulf. govirelease2010/07/ 24 Aranscript-press-briefing -patiomal-
incident-commander-admiral-thad-allen-and-noza.
‘;“ Letter from Bob Dudley, BF, to Admiral Thad Allew, NIC (July 19, 2010)

Nompubhc BF document.

3“ 7d; Press Briefing by National Tnsilent Commander Adeiieal Thad Atten {Fuly 21, 2omj.
htp:fFwwresestorethegulf govirelease/2010:07/2 1 ranseript-prenvbrief national-incident-commonder-sdmiral-thad-

allen-fuly-21-2010.
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Macondo well where there had been well integrity concems ™ With Tropical Storm Bomnie
approachmg the Development Driller 1T, which was dnilmg the first relief well, had to leave the
dreil] site before its crew couid run and cement the casing *** Although the rig was able to retumn
and restart work by July 25,0 the work was defayed by debris that had accumulated in lhe
well, ™ and BP was not able to finish rnning and cementing the casing until August v

- Aside from the relief well, the government’s major coneern with the statie kitl waa the
pressure it would put on the Macondo well, The science advisors discussed with industry experts
* whether it was wise to increage the pressure on the well beyond what the shot-in had indicated
ihe well could hold*® On July 28, BP received an unsclicited letter from Pat Campbell, a Vice-
President at Supenior Energy Services, which owned BP contractor Wﬂd Well Control,
recommending in no uncertain terms that the static kill not proceed * Campbell, who had
worked with Iegendaryvvelt control expert Red Adair and had been profiled in the New York
Times prior to the top kill > reiterated the concems that had been expressed to the science team
by industry-—namely, that the only pressure the well could withstand for certain was the shut-in
pressure, approximately 6,920 psi at the time he wrote the tetter.*% Accarding to Tooms,
Campbell privately assured BP that, through the letier, he was only hoping to limit his
company’s exposure to Hability if the static kill went awry, ™’ Commission staff bave not been
ablv., to cotroborate Tooms™s recollection of the fetter through interviews with individuals outside
Bp %

Dcspﬂe Campbell’s concem, by the time the Developrment Driller 1T had finished
cementing the casing in the relief well, the government team had approved the plan for the static
kilt ¥ BP would have to abort the kill if the pressure at the weithead exceeded 8,000 psi,
significantly less than the capping stack’s pressure rating.* A mud injection test began on
August 3, and pressure at the welfhead increased by only approximately 35 psi before beginning

5 prass Briefing by Nationel Incident Commander Sdmiral Thad Allen (July 21, 2010),
hitpr¥ww: resmraihegulf govireleaze/201 0072 Litranseript-pressbrief- :aaﬁana!-mudem-cammander~admua1—thad—
aﬂm-jul} -21-2010.
2 prees Briefing by Mational Incident Commander Adwmiral Thad Alten (July 23, 2010},
Tatp: e, mstoteﬂ..cgulﬁgwlrei:azesw16-07"2"5: trmcnpt—p:ess—bneﬂag-mhml-mcldent-commzndeﬁadmxak
thad-aflen-juiy-23
Press Briefing bv Nations! Incident Commender Admiral Thad Allen {Joly 23, 2010),
hitprfewe, Jestnretkegulf.gmreleas ef2010/0725 f‘&ransctxpt-pxess-brxefmg-mhosal-mctdent mmmmdet—admnal-
thad-allen.
2 Press Briefing by Nationa! Incident Commandar Admiral Thad Allen (Joly 23, 20183,
http/fwwnw restorathegulf povireleate/ 201003 Ofb'ansc.npt-press-hnafug'mnmzi-mmdent-cammm&er-adm:m]-
ﬂxad-ai!e& .
l\ou-publxc govermnent document.
2 Tntarview with indusiry expert.
41 etter from Pat Campbell, Superior Energy Services, to Richard Lynch, BP (Tuly 28, 2010},
32 Soe Henry Fountait, Bxpert is Confident about Sealing Ot Well, N,Y. TIMES (May 24, 2010).
‘? Letter from Pat Camphell,
> Tnteryiew with Paul Taoms.
Interviewr with well contral axpert:
22 Pesss Briefing by National Incident Commander Admiral Thaet Alten {Avg. 2, 2010},
bitpaifew. restorathegulﬁgo\vrﬂease!zo1&’68; 02 r’b'ansmpt-p:ess-‘meﬁng—natxcuai-mcxdmt-mmmm&e:-adm:tal-
thoad-alien.
9 1d; Non-public government documest.
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to drop. 3! Rased on these positive sesults, BP began slowly pumping more beavy dﬂilmg mud
into the well later that day and, at 11:00pm, achieved hydrostatic control of the well. 2 On the
evening of Avgust 4, Admiral Allen authorized BP to follow the mud with cement, ™ a process
that BP completed the next day.’ M Finally, on August 8. Admiral Allen reported that BP had

. pressure-tested the cement, which was holding.”

BP proceeded to finish drilling the first relief well 1o finally kill the Macondo ;ﬁ'eEL On
September 19, 152 days after the April 20 blowout, Admiral Allen announced the end of the
source control effort:

Adfter months of extensive operations planning and execution under the direction

and authority of the U.S. govemnment science and engineering teams. BY has

successfully completed the reliefwell by intersecting and cementing the well

nearly 18,000 feet below the surface. With this development, which bas ‘becn

cenﬁzmed by the Departiment of the Interior’s Bureau of Ocean Energy

dc py ﬁement we can finally announce that the Macondo 252 well is effectively
&

V. Issues for Comanission Consideration

There were many success stories in the effort to contrs! the Macondo well, including, but
not Bmited to, the ultimate successes of capping and killing it. The eperation of numerous ships -
and remotely operated vehicles, in close proximity to one another and to gushing hydrocarbons,
with no significant accidents was a credit both to BP's controls and to the Coast Guard and MMS
officials who reviewed BP's procedurss, BP’a efforts to develop multiple source control options
simultanecusly were herculean. And the speed with which government scientists, with httle
background in deep-sea petrolenm engineering, established meaningful oversight was truly
impressive. The hundreds of individuals who spent the spring and summer of 2010 working to
stop the spill, under enormous pressure and conditions of great uncertainty, have much inwhich
to take pride. .

These remarkabte afforiy were necessary, however, because of a lack of advancs
preparation by industry and government., The story of soures control during the Deepwater
Horizon spill therefore suggests the following potential findings and fessons for Commissioner
consideration.

532 3P Press Release, Static Kilt Injectivity Testing Commances on MC252 Well {Avg. 3, 2010),

hﬂp shwwr.bp com/ganericerticle doleategoryld=20 12968 &contentfd=7064164; Non-public gov vernment document.
33BP Press Refease, Well Reaches Static Condition; Well Monitoring Underway (Aug. 4, 2010),
aftp:ifvww.bp.com/genericarticle.do?categoryld=2012068 &contentld=7064173.

2 Statement by Mational Incident Commander Admirel Thad Allen (Aug. 4, 2000,

hﬁp Hororas. :estu:atkegultgwireieam”m&’@s 1fstatement national-incident commander-adimiral- thad—aﬁeu

o " Noa.public government document.

33 Pace the Nation, CBS NEWS {Aug 8, 1010), http-swwr.chsnews. com/htdocs/pd FFTN_080810.pd1. |

338 Statement from Admiral Alles on the Successful Completion of the Relief Well (Sapt. 19, 2010},
hitpuéfwwnw.restorethezmelf govirelease/ 201 0°39/19¢ ;tatement—sdmtra1»eﬂen-successfu!—mmpﬂson—mlset-weﬂ-.
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First, beyond attempting to close the BOP stack and drilling a relief well, at the time of
the blowout on April 20, there were no-proven options for sonree control in deepwvater. _
Although BP was able to develop new source control technologies in a compressed timeframe,
the containment effor; would have benefited from prior rescarch and development, preparation,
and contingency planning. The Despwater Horizon experience suggests that decpwater
operators shonld be required to create detailed source control plans that demonstrate their ability
to respond to blowouts. The Commission may wish to recommend subjacting those source
control plans o review by agencies with relevant expertise as well as outside cxperts.

Second, at the time of the blowour, the government was unprepared to oversee &
deepwater sousce control effort. After the spill began, the public expected such oversight, but
neither MMS nor the Coast Guard had the expertise to supervise BP*s decisions. An effective
oversight structurs was not in place varil Jate May. The delay may have contributed to 2 public
impression that BP was running the source conirol effort. This experience suggests that, fo
provide meaningfol supervision, the government needs access to sufficient expertise in
deepwater dritling and containment—through the Department of the Interior, the national labs,
outside scientists, or otherwise. Thus, the Commission may wish to recommend that the

_govemment develop and maintain additional in-house expettise in petroleum engineering, as
}veiii as formalize procedures to make the best use of outside industry experts during an
meident.

Third, vnderestimates of the flow rate appear to have impeded planming for souree-
confrol efforts like the cofferdam and, especially, the top kill. These underestimates may also
have led BP o misinterpret the top kills failure as evidence of a well integrity problem. Dr.
MeNutt recently stated that, if a similar blowout occurs in the future, the government will be able

* to quickly and reliably estimate the flow rate using the oceanographic techniques that eventually
provided an accurate estimate of the flow from the Macondo well.® This suggests that the
government and responsible party should prieritize accurate estimation of flow rate early ina
weil control offort. : '

Fourth, the lack of reliable diagnosiic tools—such as accurate pressure gauges at the
wellhead and a means of uoderstanding the position of the BOP’s ramg-—complicated the
containment ffort. The government and BY expended significant resources on attempts 1o
collect data, like gamma-ray imaging of the BOP stack and nserting pressure sensors in the top
hat. The lack of reliable data suggests that the government should require industry to equip BOF
stacks with diagnostic tools that would provide more information in the case of a blowout.

#7 0p Movember 2, 2010, Secretery Salazar proposed to establish sn Ocean Energy Safety Institule, to be housed at
the Department of the Interior. Through parmerships across government ugencies, with indusiry, and with the
scientific and academic conmunities, the Instimte intends, amemyg other things, to develop “an expertise base useful
both for preventing and responding to accidents ™ ns well as “z largor eadre of technical sxperts who i vverses or
otherwize pastivipate in deepwater dnlling-relufed activiies.™ Department ofthe Inferior Pross Relesse, Saluar
Proposes Ocean Energy Safaty Institute (Nov, 2, 3010}, Because this proposal i at an sarly stage, itisaayet
vaclear fo Commission staff whether the Institute will be 2 source of the govenment expertise nesded to oversee s
deepwater source coatrol effort and & vehicls to access industry expestise during such aneffbrt.

~ Teanseript, Despwater Blowout Containment Conference {Sept. 22, 2019,
hitpaieww, dol zovinewsivideo Deepwater-Blowort-Containment-Conference. ofns.
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Fifth, in designing the Macondo weil, BP does not appear to have considered how its nse
of mpture disks would impact the integrity of the well during a post-blowout source control
effort ™ Concems about integrity—focnsed primarily, bot not entirely, on the rupture disks—
significantly complicated the process of controlling the Macondo weil By highlighting the
problem of the rupture disks, Commission staff do not intend to suggest that use of such disks is
inappropriate. Staff have been told that rupture disks may play an important role in relieving
annular pressure ymder certain .cifz:umstmcess,Sai The Deepweater Horizon experience, however,
ratses a larger concemn. As one BP well control contractor iold Commission staff, it is not
standard industry practice 1o consider, at the well design phase, what would happen if an
operator were to lose conirol of the well > The drawn-out effort to control the Macondo well
suggests that this practice should change: Operators and government regulators should consider
the potential need for post-blowout source control at the well desipn stage.

Sixth and finally, because BP is ong of the world's largest companies, it had the resources
to bankroll and implement 4 massive containment effort-—and still needed 87 days to stop the
flow of oil into the Gulf. All deepwater operators do not hay  BP’s resources. The Commission
may wish to constder recommendations aimed at requiring smaller despwater operators to
demonstrate the capacity to regpond to a disaster of this magnitude, whether throngh bonding or
insurance, membership in industry consortia focused on well control, or otherwise.

39 Interview with Doug Suitles. On Ortobar 1Y, Commission staff asked to xpeak in more depth about well dexign
with a representative of EP. As of this writing, staff has not received 2 response.

0 prterviow wwith Paul Tooms.

¥ Tnterview with well control sxpert,
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