From: Suttles, Doug J

Sent: Wed May 19 16:43:10 2010

To: Lynch, John 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 Operating QOMeer
Exploratioa & Production

RP

From: Suttles. Doug J

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

To:  Admiral Mary Landry (mary.e.landry@uscg mil): Admiral Thad Allen (Thad W. Alken@uscg.mil)
Ce: James A Watson [V (james.a. g.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

Dowrg Suttles

Chiel Operating Officer

Exploration & Production

BP

From: Raincy. David I

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

To: Sunles. DougJ

Subject: RE: Flow rate note?

<<, >> << >>

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

Sent: Tuesday, May 18,2010 11:43 PM
To: Rainey, David I

Subject: Flow rate note?

Doug Suttles

TREX-03218

BP-HZN-2179MDL01446217

BPD183-012885

TREX 003218.0001



Chief Operuting Officer

Faploration & Production

BP-HZN-2179MDL01446218
BPD183-012886
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Using "Standard Guide for Visually Estimating Oil Spill Thickness on Water, ASTM F 2534 - 06.”

0Oil on Waler Estimate - Low

Oil on Water Estimate - Best Guess

M.—JJ.L—)%\T. 20T ¥y

Oil on Water Estimate - High

sqmi MMMM" lgalisq =__ gals bbis sqmi M... mﬁﬂ gal/sq m{ gals bbls sq mi M %M._N gal/sqm| gals bbls
Sheen 1500 05 50 37500 893| Sheen 1500]  0.66 333| 329670| 7849 Shean 15001 075 666| 749250| 17839
Dull oil 250, 0.2 666] 33300 793 Dull ol 250] 0.35] 1332] 116550 2775 Dull oil 250 0.5[ 3330| 116250| 9911
Dark oil 9] 0.15] 3330 44955 107 Dark oil 9] 025] 6660 14985 357 Dark oil 9] 035 13320| 41958 999
Tolal oil on waler 75296 1793 Total oll on water 461205 10981 Total all on waler 1E+08 28749
x 2 o compensate for evap and disp 3586 X 2 lo compensate for evap and disp 21962 x 2 lo compensate for evap and disp 57498
recovered 200 recovered 450 recovered 700
chemically dispersed 1000 chemically dispersed 3500 chemically dispersed €000
Total emitted 4786 Total emitted 25012 Total emitted 64198
Barrels emitted per day 1063 Barrels emitted per day 5758 Barrels emitted per day 14266
h‘.\ 23 /s o
BP Confidentlal \&_.%oa

Page 1

BP-HZN-2179MDL01446223

BPD183-012891

TREX 003218.0011



\:\!2 “Standard Guide for Visuaty Estinatng Od Spi Thickness on ‘Nater ASTM F 2524 06°

Oll on Water Eslimato - Low

Oll on Water Estimate - Best Guess

Cover

\*J{uﬂu\mn B2

01l on Watar Eslimate - High

sqmi Mﬂqﬂ pallsqm| gals | bbls
Sheen 1641 0.5 50{ 41025 977
Dull ol 235 o2 686] 31302 745
Dark ol 21} 015] 3330] 104¢0 uuh“_
Tolal oil on water 82817 1972
1 2 10 compensale for evap and ¢isp 3944
tecovered 200
chemically dispersed 1000
Total emilted - oD
Barrels emitted par day 935

2P Canfidential

‘ Sami | eocior palsg mi gals bbls
Sheen 1641 086 333] 300659] 8587
Dulol 235 035 1332] 109557| 2609
Dark od 21 025] 6560 34965 833
JTotal oll on water 505181 12028
% 2 1o compensate for evap anc dsp 24058
recovared 450
chremcally gispersed 3500
Total emitled 28006
Barrels n.a._:an.un_.‘nw,. ~aw3

42812010

sqmi MMM_H ru__.oa m| ga's bbls
Sheen | 1841 075 €es| 819580] 19516
Dull ed 235 05| 3330] 391275 9318
Dars ol 21 035 13320] 97802 233
h.m_lumlo_. on water 1308857 31163
« 2 lo compansate fot evap and disp 622327
recovered 700
chemically disparsed 6C00
chu.._ amlitted 68027
Barrols emitted per day 12550
Page |

BP-HZN-2179MDL01446224

BPD183-012892

TREX 003218.0012



Using "Standard Gulda for Visually Estimating O Spil Thickness on Water, ASTM F 2534 - (6."

Qil on Water Estimate - Low

sq mi M%MN.. T.qwa ml gals 2.3 !
Shoon 1929 a.m_ 50| 48225 1148
Dyl 0l 228 02| 666 31702 785
Dark ol 91 0.45] 3330] 45455 _cmm_
Total oll on vrater 125381 2085
x 2 lo compensate for cvap and disp 5971
fecoverad 400
chemicaly disparsed 1400
Total emitled 177
Barrels emitted per day 1195
8P Conlidential

Oll on Water Eslimale - Best Guess

\,.&.m.dl._.. ¢l X TrNE

0il on Water Estimate - High

Cover

sami f ecor

natsqm|  ga's bb's

Skean 1928] 0.75 G66] 983526 22941

- 1M.._ .... MMM,M“ ..a..“.“ -.Mua a_:u.,Mi
Skaen _@ue_ 0.66 333 ._uwommﬁ 10094
Dull ol 238 a.mmr 1332 1 _Smm_ 2642
Dark oil N o.mm_ GECO| 151515 3608
Tolal oil on water €86426 16343
x 2 lo compensata for evap and disp 32687
recovered 1500
chomically disparsed 4200
Total emitted umwla.m.
Barrels emitted per day 53806

Sureoin

Dull 01l 238 05| 333) 396270 9435

Darkot|  otf 0as Em.e_ 42:252] 10101

Tolal oli on water : 1782048 42477

x 2 o compensate lcr avap ard visp 81958

recovered 3000

chemically disparsed 8000

Total emitted 23955

Barrels emitted per day 14455
Page 1

BP-HZN-2179MDL01446225

BPD183-012893

TREX 003218.0013



Usng “Standard Guide for Visually Estimating O Sp#l Thickness on Viater ASTM F 2534 - 06

Oll on Water Estimate - Low

Cover

Oll on Water Estimate - Best Guess

Cover

' ¥ i
sq mi nnﬁo._a__paa gals bbls

Shoen | 2481| oes| 393 saszra| 12083

ol LN S T AR iy O ——

Dull ol 160] 035 1332| 74502] 1778

7
FITVC Mg

Oil on Water Estimate - High

rr AT

.

sqmi | oo slfsqm| ga's tbis
Sheen | 2481] os| 50| e2025) 1477
Dull il 160 02 6358 21312 507
Dark el 35| 018] 3330] 17482 416}
Total oll on water 100820 2400
1 2 1o compensata for evap and disp 4801
recovered 500
chemically dispersed 1500
Total emitted 401
Barrals emitted per day 920

BP Confidential

Dark od 35| 025 #6360| 58275 1388

Tatal oll on water 678141 16146
x 2 lo compensate for avap and dsp 32202
recovered 2060
chemically dispersed AC00
Tolal emitted 32102
Barrels emitted per day 5226

. b
\

r 47302010 |

sqmi M“M_M_... rucua m| gals bbls
Sheen 2481 075 ©86) 1230260| 29506
Dull ¢4l 160/ Q5] 3330] 266400 5343
Dark oil 35 0.35| 13320 163170 3885
Total oll on water 1666830 39734
2 2 10 compansate for evap and disp 79468
recovered 4000
cnemically dispersed 7200
_In.m_.L..mn:._:ua 00658
Barrels emitted per day 12089
Paget

BP-HZN-2179MDL01446226

BPD183-012894
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Uting *Standard Guida (o Visualy Estmating O1Spil Thickness oa Water, ASTM F 2534 .06

Oil on Water Estimate - Low

semi MMMM gavsqmi| pa's bb's

|Shean 5256 0.5) §0] 131400 3129}
Dul git 597 02 666] 795204 189
Dak ot 120)  ods|]  3330] sode] 1422
Tetal ol on waler 270860 4 6113
x 2lo compensate for evapand dsp 12898
recovered 15833
chemlcally dspersed 16500
burned 5821
Total emitied 51057
Barrels emilted per day 1891

BP Conlidertial

Qil on Water Estimate - Best Guess

Cover

fqmi Facier ostaqmi| aals i

Sheen 5256| 0&5) 333) 1155164] 27801
Dul ol 597, 035 1332] 218321 4 8627
Dark o1 129) o2s]  ecco| 1o9aco]l  ars?
JTolal olf on vrater 1633285 33888
X 210 compenzata for evap and dep 7715
recovered 3676
chemicaty dspersed 33000
bumned Hes2
Tolal emitted 15 _-Wmm.
Barrels emilted per da 65707

£17:2010

\ ! oy
Ot on Water Estimate - High
sqmi mmﬁ gwsami| g | b
Lw:nos 5236 0.75
Nul ot
Dak el
Total ol on viatet S178817 99496
x 210 compensate for cvap and disp 19890
tecoverad 62352
chem'caly disparsed 66020
bunad 23233
Total emitted 351627
Barrels emilled per day 13023
Paga t

BP-HZN-2179MDL01446227

BPD183-012895
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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
Iltems that reduce worst case theoretical flow:
e Crushed and bent riser and drill pipe

* Cement sheath in open hole by casing annulus
« Casing hanger and pack-off restriction

e Sand production (unconsolidated formation)

» Shale collapse

e Water production

* BOP functions activated

* 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

4ROR
SurAaR

s h

120300

1530 R

171000 it

2ol

’ L.
a REEETESCIEaN

%

13625

1415

1975

3 TS e 1T W ppg) 1 102W BN R g )y

BP-HZN-2179MDL01446228

BPD183-012896
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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

BPD183-012897

TREX 003218.0017
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