From: Suttles, Doug J

Sent: Wed May 19 16:43:10 2010

To: Lynch, Jehn E Jr. (Jack); Inglis, Andy G (UPSTREAM)
Subject: FW: Flow rate note?

Importance: Normal

Attachments: rate summary.doc; rate summary attachments.pdf

FYI

Doug

Dous Suttles

Chief QOperating OtTicer
Expleration & Production

BP

From: Suttles. Doug J

Sent:  Wednesday, May 19, 2010 11:42 AM

To:  Admiral Mary Landry (mary.e.landryt@uscg.mil): Admiral Thad Allen (Thad. W. Allen@uscg.mil)
Ce: James A, Watson [V (james.a.watson@uscg.mil); Admiral Neffenger (peter.v.neflenger@uscg.mil)
Subject: FW: Flow rate note?

Admiral Allen and Admiral Landry,

Attached below is our most recent work on flow rate cstimation. Don't hesitate to contact me if you would like to
discuss.

Doug

Dous Suttles

Chiel QOperating Officer
Expleration & Production

BP

From: Raincy. DavidI

Sent:  Wednesday, May 19, 2010 12:47 AM

To:  Sunles. Doug J

Subject: RE: Flow rate note?

<L, 2> < >>

Apologics Doug - had to run for planc. Initial info was meeting 1:00 pm Wed.. At 4:00 pm got word mtg was 9:00 am!
Dave

From: Suttles, Doug J
Semt: Tuesday, May 18, 2010 11:43 PM
To: Ramev, David

Subject: Flow rate note?

Doue Suttles

CONFIDENTIAL BP-HZN-2179MDL01446217

BPD183-012885



Chief Operuting Officer
Fxploration & Production

BP

CONFIDENTIAL BP-HZN-2179MDL01446218
BPD183-012886









£88210-£810dd

6129v¥101AN6.LLC-NZH-d9 IVILNAAIANOD

‘siejaweled ndul sy} punole sajjulellsdun pue ‘spiepue)s
oM} 8lj} Uaamjaq saouaIaj)ip Joj moje o) — ybiy pue ‘ssanb jsaq ‘mo| — Aep oea apelu alem sajellljse aaly| "eejNns
alj} U0 |10 8U} jo uondiosep [BNnsiA Jo siSeq 8y} U0 spewl a1am ajel Moj) Jo sajewllss Ajlep og [udy ybnoiy) 2z udy woi

Jualeyip os|e ale ssawyoly) o) sdiysuonejal ay) pue SpIEPUE)S OM} 8U) Ul Jualayip ale sioldiosep [BnsIA sy |

Wawasalby uuog paseq-ueadoing e

pJepuels N 1SY pesed-Sn e
's10)diosap |ensia Buish Jajem UO [10 Jo SSBUNIY} 8Y) Bunewyse 1o) spiepue)g om) ale alay |

loxeqg e
Ing o
usayg e
pasn aiem s103d1IoSOp 934y | 9IBUNS BY} UO |10 BU} JO Jajorieyo ay; o} Joadsal ypm Ajijapl
epinoid o) 8|ge atem syBILeAQ ‘|lews AjaAle|al sem ||ids ey} Jo uolssaldxe aoejns ay) ‘|ids 8y} jo sAep Alies ay) u|

‘Bumiwiad Jeyyeam Aep Uyoes pajeadsl s uole|nojes
8yl ‘|lids eyj Jo uoneInp 8y} JeAo paqess auj Je pases|el |10 8y) JO 8jeWISe Ue Mo|je ual) pesiedsip A|jeoiweys
pUE ‘pauing ‘pauiwnis saWN|oA Jo sejewsy “uoneiodeAs pue uolsiadsip [EINJEU 10} BPELL USL} 918 S8OUBMO|Y

'19}eM 8U} JO 90BHINS B} UO |10 JO 8WN|OA 8y} ‘uonosdsul [ensiA UBnouy; ‘Buijewnisa saAj0AUl UOIEIND|ED 9oUB|eq SSBW ay |
aouejeqg ssely

‘pUBLILLODY

paliun uIyIM apew uaaq eAeLl| JeLj} S8jeWl)se SNOLIBA 8} SezUBWIWNS 8jou siy] dijd 0apIA SIU) UO Paseq pagess
8y} Je 8jel Mojj Jo sjewlyse ssenb jseq s puewwo)) payiun BuiBus|eyo sie spedxs, snoliea "aljgnd ey o) peses)al
usaq sey Jasu Bul|up uoziioH Jeremdaaq auj Jo pue usyolq ayy woly bunjes| suoqiesolpAy Jo dijp 0apIA puosas gg v
X8jU0)

suonende) ajey mojd
L# 25z uoAueq iddississip



888210-€81Q¢

0¢29¥¥LL 1 dINGLLC-NZH-dd TVIL..dIANOD

“alUl} 1By} 18 poojsiapun
SEM ]I SE UOIEN)IS [BNJo. au} 4o JUBI] 8Y) Ul pamalAsl SEM 9)ewIlSs SIU) ‘uoziioH Jejemdas ayy Jo Bupjuis su Jajy

‘pojewse sem Aep Jad sjalieq po0'z9L Jo ebieyosip ased wnuwixew e ‘suondwnsse asayj Buisn

‘92BJINS 18 J8sl Buljup wolj mojj pajjosjuodun Aejo] e
¥4 Z1 — ubisep ||em au) Aq pemole azis ajoy isable| ul Jloaesal Ybnolyy Buljjup Jsjje [|om JO [0JJU0D JO SSO| [BJOL
-saladosd piny pue ‘einssaid ‘Ajjenb ‘ssauoly) iloasasal Joj suondwnsse onsiundQ e
"SMOJ||0} SE 0lIBUSDS 8SED
aslom e dojansp 0} uBisap |[aM aU) )M paAjoauod aiem ainssaid pue ‘Ajijenb ‘sseuxoly) Jloaissal Jo suoldlipald ssedoid
Bunyiwied sy jo ped se papiacid sem sreulse abieyosip WnWIXew e ||om uonelojdxe gz DN 8yi Buljjp o} Jold
uolenojes abieyasig wnwixep

‘apnjlubew Jo sioplo Aq BulkieA sessaudoIy) [0 Jaylep pue usays yjod Uim ‘Ajuiensoun jsejealfl sy Jej Aq s ssawolyl IO
‘uonoedsul [BNSIA WOJ SawnjoA [0 Bunewjse ul seiulelasun abny ele eisy) jey) ziuboosl sisijuslos snolies ||e jey) eloN

(G wswyoeny) Aep Jad sjplied 000'l — 000°9 — 000°Z :SMOJ|0} Se sajel Mojj d|dissod

jo aBuel pajepdn ue apiroid o) paljdde uay) alem pasiadsip Ajjealwayd pue ‘pauiIng ‘PaLULLNS |10 JO SBUIN|OA JO S8jelll}sa
weuny /1 A uo |jids Jo eale |ejo} 8y} 0} paijdde usaq eney sonel esey | "88/0L/Z 1e uejsuod AjpAje|al paulewsl
UsaYs O} |10 [INP ©} JI0 YJep Jo sonel al ‘s|qe|ieAe sem Ajilapl Yolum o} judy ul sAep aalp syy Buling “esle [|ids ay} ulyum
lo ay) Jo esueieadde |ensia ayy uo Ajjapy apirold o} s|qeun usad aAey sjubiueno ‘esle ||ids 8y} Jo 8zis a8} Jo 8shedaq
‘JanamoH -sjubijLenc [elige puE 8)ij|sJes JO UOHBUIGUIOD B UD paseq a|qe|leAe usad aAey ||ids syj jo sauljno Ajiep ‘g Aey
wol4 ‘pauleiqo sem [jids oy} jo uonduosap [ENnsiA ou ‘Ieyje SAep [eioAes o) pue ‘| Aely uo uebag yolym wiois ayy buling

-Aep Jad sjo11eq 000G O} 000‘L WOL) 8}21 MOJ} JO SjEWIS BUj SSIEJ 0} UOISIDBap S pUBLIWIOY paljiun
ur ped juepodwi ue peke|d sejewnse 8sey] ‘(-] SJUBWYIENY) Paydeie aie sejelll}se 9say) Ylim pejeloosse sajqe) sy L

Kep Jad sjglieq 000‘¢L 0} 000'ZL WoJj paleA pue ybiH e
Aep Jad sjaiieq 000'9 pue 000'G usemiaqg sem ssanb 1seg e
Aep lad sjelied 000’ L punole skemje sem pus mo7 e



688210-€810d9

L2coryL0TANGLLE-NZH-dd IVILNEAIANOD

‘(g wewyoeny) Aep Jed sjeiieq 000's Alybnos sem suondwnsse asay) Buisn sjewnss YyON 8yl

‘(Jeyemeas paulelius pue se|dqdng seb yim leuiebol) siejdolp 1o 9,05 Ajubnod sulejuod swnid ay] e
"puooas lad Wo Qg pue J usamiaq si swunid ay) ul jeusiew ayj Jo AjI0ojaA sy} uonosdsul [ensin kg e
"(juiod ssesjal 1e padwiio JeymaLIos
sl pue ‘gl W2 §'6%/,.5°6) S! Josu uozioH Jajemdsa(y) Jeyewelp ul wo O Ajejewixoidde ajoy e woly Bujes| 10 e
"'SMO||0) SE pagess aU) 1e 8]el 9SEs[a) SWN|OA JO 9JBWIISa UB apeW SISUSIOS YYON ‘9z [Hdy up
paqeag 3y £)120[9A pInj4

Aep Jad s|oued 000 ‘00L — Moj) Buise) e

Aep Jad sjaueq g00‘'sS — MO} JEJNULY e
"(/ Juswyoeyy) SMoJ|0) sk ale ‘suoljollsal sjoyumop ou pue ‘panowial 4Og pPUE pesy|jlem YIM Sased Jsiom ajnjosay
‘snjnuue ayj dn se ||lom se Buises ay) ybnoiyy ajel Mojj paulejsuooun Saje|nojes MalAal SIY] “Peay ||om 8y} Jo Wojog pue
doj ay} je sainssald Jnoge paules| usaq sey aJoW Se N0 Pallled Usaq skl Uoje|nojea sy} Jo uolsiaa pajeonsiydos aiow v

"g JUBWYDBRY UO PazUBWIWNS S| sisAjeue siy|

“Al@y1| aJe 018 ‘siabuey Buised ‘aesde|joo uonewio} ‘sninuue Buisea ayy ul jJuswad Ag papiroid suoiplLsey e
‘payuny pue paysnlio sl adid ||Up pue 1esli 8y ] e
‘pajeanoe Ajeiued eqg Aew pue soejd Ui s 4Og e

‘Buimoljo) au) saziubooal Aep Jad sjalied 0000

JO OllEUBDS 8SED JSI0M a|deuoseal aloll y “paje|ndles sem Aep Jad s|aileq 000 09 JO 8lel MOjj 8sed Jsiom a)njosge Uy

(pesy |jem 4o ||e} 0} 4O4d salinbal — pagess 0) uado peay |jam a1) adid [jup 10 ‘18sLl ‘dOg Ul SUclollsal oN
adid ||up .8/G 9 1IN0 Moj} pue 4Og je adid |lup % g Nids

shinuue Buises YBnolyy pagess o) Mol

Jloalasal ay) ssoloe Buigny uononpoud

llonlesal ay) ul azis 8|0y ,8// 6

‘[ealalul JI0AISSS1 9U) JO UolENjeAS Uoljewlo

e @ ¢ o o o



068210-€810c

CcecOvyrl0 dINGLLE-NZH-dd IVILIL_JIANOD

"MO| AjoAle|al g 1shl AJID0]aA MOJ) 8Y) ‘Buoje UoNBAISSqo
siY) woi4 “ul payons Buiag Jnoypm awnid auy Jo sayoul uiyym Buissed |eliayew Juefong Ajjennau smoys oapin AOY

LSawnyd Jnomojq Joul Ajeaijejal Aq ssejasn palspual Uusaq aAey
SAOY Aueyy -abiej s1 mojy sy} ojus pexons juswdinbe te)ybll buiney jo isbuep 8t [jam 8y} SPIEMO} MOJJ 0} 18}em
JO SjUNoOLWE JSBA 8SNEd JiIM auoz jof ey “Juiod Jnomojq 8y} puno.e JINoILIP aq JIiM SAQY Jo uonetsdo 8l SAQY
10 s@ooid Juswidinbe aaissew AiaA nqg BulAue yim jjem ay) yoeosdde o} ynonip Ji exew jiim swnjd jnomojq ey,

‘Juswalels Buimolol syl apew Bunesuwbul [eluswiuoiAUg
pue aullep 1D0d ‘sinomojg Jeyemdeaq Jo4 Bupjoel] pue Buisuag ajouwlay ‘Juswuieuo) (ids 10 uo SIAIIN 8yl o) Jodel
B U] "Jasi usyolq ay Bumxe swnjd sy} ul paulesus Buiaq [eusjew Buneol) Aue Jo souspiae ou Aj@jnjosqe si asay) ‘Ajjeul

JUBISU0D jJoU 8)B) MO]4
@2BNS 0] pagess Woly 8jnos Us sadeoss seb se |10 Jo UoIonpal aWn|joA
J1o ay) yum 1asu Bunixe Jeyem pauleljue pue seb jo uolodold
eale Moy} Bupnpal pus Jasi jo Buidwiio jenied
eale moj) Buonpal sesu ul adid |lug e
|10 JO MO} 8} 2)ew}sa 0} palinbal siojoe) [euonippe Buimol|os sy
10J mojje o} Aj@yjijun sI @jewsa siH “pageas ay} uo Jasu Bulup sy Bunixe piny Jo AI0ojeA ay) uo sjewse siy seseq a4
"Aep Jad sj@iieq 000'vL ~/+ 000'0/ JO Pagess 8y} je ajel MOJj JusiInd B paje|ndles sey AjsiaAluf anping woJj 10ssejold v
pageas 1y se1ey Mol awallxXg 1sureby asuapiag









Using “Standard Guide lor Visually Estimaling Oil Spill Thickness on Water, ASTM F 2534 - 06."

Oil on Waler Estimate - Low

Oil on Water Estimate - Best Guess

Asrrcs oo, 2

Oil on Water Estimate - High

sq mi M.MHM“ lgal/'sqm| gals bbis <q mi MM hmﬂ al/sqm{ gals bbls sq mi _m%m__mﬂ gal/sqmf gals bbls
Sheen 1500 0.5 50] 37500 893 Sheen 1500 0.66 333| 320670| 7849 Shaan 1500 0.75 666 749250, 17839
Dull oil 250 0.2 666] 33300 793 Dull oil 250 0.35| 1332| 116550 2775 Dull oil 250 0.5[ 3330 416250 9911
Dark all 9] 0.15] 3330| 44955 107 Dark oil 9| 025 6660 14985 357 Datk oil 9] 0.35] 13320 41958 999
Total oil on waler 75296 1793 Tolal ofl on vsater 461205 10981 Total oll on waler 1E+06 28749
X 2 lo compensalte for evap and disp 3586 X 2 to compensale for evap and disp 21962 * 2 lo compensate lor evap and disp 57498
recovered 200 recovered 450 recovered 700
chemically dispersed 1000 chemically dispersed 3500 chemically dispersed 6000
Total emitted 4786 Total emilted 25912 Tolal emitted 64198
Barrels emitted per day 1063 Barrels emitted per day 5758 Barrels emitted per day 14266
&.\ At [ o
BP Confidential 51742010

Page 1
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-

\:a_:a “Standard Guide for Visually Estimatng Oil Spii Thickness on ‘Naler ASTM F 2524.06°

Oil on Water Eslimate - Low

Oil on Wator Estimate - Bost Guess

SN =2
\ L I ¥ A SIS, S

Oil on Watar Eslimate - High

Cover

S Eactar

nalsqm| gals bbls

Sheen 1641 075 €66| 818580| 19516

Oull o4t 235 05| 3330] 391275 9318

sq mi mo“ﬁ pal/'sam| qals bbls
Sheen 1641 0.5 50 41025 977
Duli oil 235 02 6866 31302 745
Dark ofl 21 015] 3310] 10480 280
Total oll on water 82817 1972
x 2 1o compensale lor evap and disp 3944
recaovered 200
chemically dispersed 1000
JTotahemilied e HIHA
Barrels emitted por day 935

8P Gonfdential

sq mi MMM_M. palisg m|  gals bbls
Sheen 1641 066] 333 300659 85687
Du'l ol 235 035] 1332 109557 2609
[Darkod|  21] 025 6360{ 34965 833
Total oil an water 505181 12028
%210 compensate for evap and d'sp 24056
recovared 450
chemcally gigpersed 3500
»._n.w.n_bm..a_ﬁ_noa 28006
Barrels emittad per day 5092

4281200

|Dark ol 21 €35 133z0] 97902 2331

Total oil on water 1308857 31163

% 2 to compansale for evap and disp 82327
recovered 700
chemca'ly disparsed 6C00
”_Ho\”.w.nlml:._:ﬂon 69027
Barrels emitted per day 12550
Page !
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Using "Standard Guida for Visually Estimating Oil Spifl Thicknass on Water, ASTM F 2534 - 06.”

Qil on Waler Estimate - Low

Oil on Water Eslimate - Best Guess

Oil on Water Estimate - High

sqmi M%M”.- navsqml gals E”W. 3
Sheen | 1928| 05 50| 40225 1148
Cull oil 238 02] 666 31702 755
Dark ol 91]__0.15| a330] 45455] 1082]
Tolal oil on water 125381 2985
x 2 lo campensale fer gvap and disp E971
recovered 00
chamicatly disparsed 1400
Tetal emilted ] 7N
Barrels emltted per day 1195

[ Toam | S Fovean] got | s |
Steen | 1928]  0.66]  323] 423956 10004

238 0.35 1332| 110056 2642
Dark ol 91] 0.25] 6660[ 151515] 3608
Total oil on water 686426 16341
x 2 o cornpensata for avap and disp 32687
recoverad 1500
chamically disparsed 4200
Totalemitted ____3e3s?
Barrels emitted per day 5806

B8P Conlidential

8172010

s mi MMM_N” patsqml  gals bbis
Shean 1929 0.75 G66] 96352 22941
Cull oil 238 05| 3330 306270f 0435
Cark ol 9l 0,35 13320] 424242] 10101
Tolalollonwiater 1784048 42477
x 2 to cempensate ler avap ard disp 34055
recovered 3000
chemically deparsed 5000
Tolal emitted 23955
Barrels emilted per day 14455
Page 1

BP-HZN-2179MDL01446225

CONFIDENTIAL

BPD183-012893




Using "Standard Guide for Visually Estimating Qi Spdl Thigkness on Y

il on Water Estimate - Low

ter ASTM F 2534 - 06 °

Oll on Water Estimate - Best Guess

0il on Water Estimate - High

Cover

=4 m Faclor

pol'sgm|  gals hbls

Shoen | 2481| oes|  333| s4s27af 12083

sqmi MMM”_“ hallsqm| ga's | bbls
Sheen | 2481| 05| 50| 62025| 1477]
Dull oil 160 0.2 B635) 21312 507
Dark ¢l 35 0.15] 3330{ 17482 418
Total oil on watar 100820 2400
x 2 to compensata for evap and disp 4801
recovered 500
chemically dispersed 1500
Total emitted 5001
Barrels emitted per day 920

B8P Confidential

Dutt oil 160 0.35] 1332 74592 1778
Dark od 35 0.25| 83601 58275 1388
Tatal oil on water 576141 15146
x 2 lo compensate for avap and disp 32292
tecovered 20600
chemically dispersed 4200
Tolal emitted 39102
Barrels emitted per day 5226

sqmi Mwn.ﬁ” hatsqm| gals bbls
Shesn | 2481] 0.75)  636] 1239260| 29506
Dull el 169 05| 3330] 266400 5343
Dark oil 35 0.35| 13320] 163170 3885
Tolal oll on water 1668630 39734
% 2 ta compansate for evap and d1sp 79468
recevered 4000
cnemically dispersed 7200
Totalemitted 00588
Barrels emilted per day 12089
Paga
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Uzing *Standard Guida for Visualy Estimating 01 Spil Thickness on Water, AGTM F 2534 - 06.*

Oil on Water Estimate - Low

s mi MM.MM“ gaVsgmi| ga's bb's
Shean 5256 0.5 50] 131400 3129
Dull oit 5497 02 650] 795204 1833
Dak ot 120 015 3339 5§9310 1427
Tetal oli on waler 270860 4 6113
x 210 compenzateferevap and dip 12898
regovered 15833
chemically dspersed 16500
burned 5821
Total emitted 51057
Barrels emilted per day 1891

BP Coafidertial

Oil on Water Eslimate - Best Guess

sqmi _mmﬁm gtaqmi| oals bbis
Sheen 0Es 33| 1155164 27504
Dul oil 597 035 1332| 278321 4 8627
Dark oil 120) 025 €660 199800 4757
E oil on vealer 1633285 33888
x 210 comperzatalor evap and dep 7775
recovered 31676
chemicaly dispersed 33000
bumned 1612
Tolal emilted 15 uowu.
Barrels emilled per day 5707

8172010

\\ / t £ J P
Qil on Water Estimale - High
M..w__m. galsami| ga's btls
Sheen 5236 Q.75 BE66] 2625372 62509
Nul ot 597 0.5 3330] 931008 23657
Dakeil 120] 035 13320 559440 13320
Tolal ol on viater 4178817 59496
x 210 compensate for cvap and dizp 19832
recoverad 83352
chemically ditparsed 66000
bumad 23284
Total emlitted 351627
Barrels emilled per day 13023
Paga !l
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Seafloor Exit
7" x 9-7/8” Casing Annulus Flow Path
Worst case theoretical flow assumes:

e Split 5-1/2" drill pipe at subsea BOP and flow out
6-5/8” drill pipe

 Maximum theoretical flow rate is 60,000 BOPD

anan
52700

e e R
;‘.\4 -y e o) e \\.1‘...NN

Iltems that reduce worst case theoretical flow: 4
e Crushed and bent riser and drill pipe

» Cement sheath in open hole by casing annulus

» Casing hanger and pack-off restriction

* Sand production (unconsolidated formation)

sk

» Shale collapse

R L

e Water production pason

» BOP functions activated

WSINR RIE

* Expected range of possible flow rates is 5,000 to
40,000 BOPD

NOTE: Removal of all restrictions (riser, BOP, and
drill pipe) adds ~10,000 BOPD to rates above

17100,0ft A

ool —L | . ..:.:.,.ﬂ.m.f;...‘,..n.:.\ RPN oy ot

BP-HZN-2179MDL014462238

CONFIDENTIAL

BPD183-012896



Key Messages

Expected Case:

In the current state a wellhead pressure decrease from 3800 psi
to 2270 psi (pressure seafloor) results in a flow rate increase
ranging from 15% to 30%

Alternate Case:
If fluid flow is only through the drill pipe — and then the drill pipe
IS unintentionally removed and flows into the sea (2270 psi):

+ For flow up the annulus the rate doubles

- For flow inside production casing the rate triples

Note:
If BOP and wellhead are removed and if we have incorrectly modeled the
restrictions — the rate could be as high as ~ 100,000 barrels per day up the

casing or 55,000 barrels per day up the annulus (low probability worst cases)

BP-HZN-2179MDL01446229
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