To: Thorseth, Jay C

Cc: Bozeman, Wait

Subject: FW: Macondo TAM
Importance: Normal

Attachments: 0904_Macondo_Tam.xls

Jay,

CH1 of Macondo is finisned and ready to upload. Ch2 and 3 should also be on their way to you this
aftemoon from Walt Recommend we do not upload the drilling chapter till next month (we'll have the actual
work done) and we probaly need a discussion around how to frame the economics, the FM, the AFE and
then write the economics chapter around that,

The short answer: upload 1,2 and 3 this aftermoon.
Regards.

Jasper Peijs
Exploration Manager
Eastern GOM Deepwaler

email: pejsj@bp.com

Tel: 281-366 3267
= wosie: I

From: Bondurant, Charles H

Sent: Thursday, April 23, 2009 2:53 FM
To: Peijs, Jasper

Subject: Macondo TAM

Here is the final V1 of the Macondo TAM.

Chuck Bondurant
BP Geclogist EGoMX
Westlake 4 020658
Office # (281) 366-7848
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Confidential

Technical Assurance Memorandum

Section: 1 (Subsurface)

Region: USA

Prospect: Macondo

Operator BP

Date April 2009

|Prapamd by: Role

Chuck Bondurant Geologist

Binhy Nguyen Geophysicist

Chris Cassler Geophysicist

|Pierre-Andre Depret PeST

Donald Charles Petrophysicist

Sharma Tadepalli Rock Properties

Tanner Gansert Reservoir Engineer

Endorsed by: |Jasper Peijs Team Leader

Approved by: |Jay Thorseth {PUL
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\Country {Operator ___ [Month __ Year  Role
uk BP January 2008 Geologist
Algeria  |Exxon-Mobil |February 2009 Geophysicist
Russia |Chew-Tex March 2010 Team Leader
Colombia |Canoco-Philips | April 2011 PUL
Algeria |Amerada May 2012 Geoscientist
Angola |IOC Jun 2013 Reservoir Engineer
Peru Petrobras July Petroleum Engineer
USA Lukoil August Commercial
Canada |Shell Seplember
China BG October
Indonesia |other |November
Libya December
Egypt
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. 1 Executive Summary Copy? ﬂ bp

|Prospect Name |Macondo

descripticn
The primary target is an amalgamated low relief channel-levee system of Middle Miocene age (M56). The channel system
tracks from the NW to the SE both perpendicular to the strike and over an elengated Mesozoic ridge. The expected facies
are low relief channel-levee deposits with adequate vertical and lateral conneclivity. The trapping elements are a combination
of dip and stratigraphic.
Two zones of interest have been identified along with the primary larget. The first zone is a channel-levee complex al Rigel
field, M87 in age and producing biogenic gas. Seismic evidence shows that the laleral extent of this channel does not reach
the Macondo wellbore. The Macondo well will penetrate the MB7 horizon updip of the Rigel field possibly encountening thin
bedded reservoir charged with hydrocarbons.
The second zone of interest is the Miocene section below the M56 pnmary target. The current geclogic model predicts the
absence of any lower Miocene reservoirs with NW to SE trending channel complexes mapped west of the Macondo prospect.
However, there is the chance of channei-levee overbank deposits thinning up and over the Macondo 4-way.
Current volume estimates do not deem these zones of interest as being commercially viable,

Unrisked In-place 185.0[mmbis_[Pos (%) | 67%

Total Unrisked Resource 64.0/mmboe |Total Risked Resource 43|mmboe
Resource : 440 64.0 86.0|P90-P50-P10

ICriucal risk

|Charge Access Critical risk% | 79%|Working Interest % | 100.0%
Critical risk description

The critical uncertainty of the Macondo prospect is charge access. ﬁleumm lays in the possibility of permeable beds

below the M56 which could act as thief beds for hydrocarbon migration to the target reservoir zone. The latest PeST work

suggests that the Middle Miocene M5E sand interval is charged. The top-down seismic amplilude work is consistent of

hydrocarbon bearing reservoir loo. XX Feedback: Charge Access is the only significant risk. The principal charge model
delivers 135-170 mmstb of medium GOR oil to the reservoir after trap formation; an additional 20-30 mmboe biogenic gas
charge is predicted

Is this likely o be a high temperature/high well? no
Water depth/elevation 4992|ft Well TD 20200|ft
|Depth to deepest contact 18785|ft Depth to shallowest crest 18120|ft
|HSES&Commucla4 risks
Loop Currants - Hurmicane season
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2 Location data

Country USA

Basin Gulf of Mexico

Datum NAD 27 CONUS

Projection UTM 16N

Latitude 28 44 17.28|North
Longitude 88 21 57.34|West
X 1202803.88

b 10431617

Depth to primary crest 18120|ft

Depth to primary contact 18785|ft

Water Depth 4992|ft

|Licence Designation MC0252

|Distanoe to shore 47|Miles Comment

IDistﬂﬂOB to Nearest Faaﬁty 99|Miles Distance to shore Port of Fourchon, LA

3 Regional Context

Play Fairway Description:

trapping element.

The Macondo prospect reservoir was deposited in a mid to lower slope setting where Miocene sand systems generally trend
in a northwest to southeast direction. A number of the Miocene syslems track up and over broad Mesozoic turtle structures
saltting up traps with stratigraphic and dip elements. The sand systems are predominantly broad low relief channel levee
systems that are amalgamating. These systems periodically are incised by mudfill channels which generate the stratigraphic

Play Fairway Risks

Individual channel systems could be below seismic resolulion so additional stratigraphic complexity possible.

Play Success Rate: (%)

67%

bp Confidential
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Regional Context:

MC contains numerous Mesozoic turtle structures younging in the southwest direction. Surface expression of the turtles
contains erasional scours, slumps, and incised valleys trending NW to SE which set up accommodation space for Miocene
turbidite systems entering from the NW.

4 Key GDE or CCRS maps
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Chai ge
|Epidote Charge Access Scenarios

CRS map of MS7
M5E6 MNAmEpitude
5 Database
5.1 Seismic

[Survey Name Acquired _|Processed | Type Comments

TGS Revival 1999 |Kirchhoff 1Spec Corridor stacks raw and a

TGS Revival 1999|WEM Dep|Spec Corridor stacks raw and af

TGS Revival 1999|RTM and §2008 Prop Full anisotropic re-procesqy

|Seismic comments

bp Confidential 9/14/2011
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5.2 Velocities

Sources of velocity data available

Original isolropic spec velocity model from TGS. Proprietary VTI dala set from CGGV in 2009,

5.3 Wells
Well Name Year Distance |Units Comment Status
MC0562_1BP1 2007 21.8|Miles Isabela Discovery
|MCos61_2BP1 2008 23.5|Miles Tortuga Shows
|MCL3519__’ 2009 21|Miles Santa Cruz Discovery
|M00252_'sz 1999 2.8|Miles Rigel Discovery
MC0296_SS01_BP1 2003 3|Miles Rige! Discovery
MC0392_ ¢ 2001 26.3|Miles White Ash Dry hole

Wells Comments

MCU0562_1 Isabela encountered a 40' gas sand of effective reservair at the M56. At the M55, the well penetrated 90 blocky
oil sand of effective reservoir. MC0561_2BP1 Torluga encounterad 165 ft net sand of effective reservoir at the M55 (wet).
The well penetrated 30 feet of net sand at the M58 followed by two small pay stringers (~5ft). MC0392_1 White Ash
encountered 295 ft net of effective reservoir between the M56 and M48, The Santa Cruz well, Isabela offset, encountered
hydrocarbon bearing reservoirs in the M83, M56 and M55, Total pay for the Santa Cruz well are: M89 ~130ft, M56 ~124ft, and
M55 ~47ft. The Rigel well MC0296_SS01_BP1 is producing from a 50 ft gas bearing reservoir of M89 age.

5.4 Key reports

Author Year Title

bp Confidential 9/14/2011
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6 Segment 1
6.1 Summary Copy?

'§ogrneﬂt description

The primary target 's an amalgamated low refief channel-leves system of Middle Miacene ags (M56). The channel system tracks
frar tha NW 10 tha SE both papandiculer 1o the srike and ovar an alongated Mesozoit ndge. The axpectad facies are low relief
channal-leves doposts with adeguale vertical and latenal connectivity, Tha rapping elemants are & combenation of dip and
stratigraphic

Critical risk descnption
Tha cntical uncedainty of Macondo prospect i charge access The lays in ha d lwar p bility beds
which could act as mef beds for hy L 1 the M36 Zong Tha lgtes! PeST work suggests that the Middie

Miocens MS6 sand interval i charged. The lop-down sevsmic amplitude work 18 consistent of hydrocarbon beanng raservoo foo
XX Fesdback: Charge Access is the only sigmificant nsk. The pnncipal charge model delivars 135170 mmatb of medium GOR ol
o tha after trap f . an 20-30 mmbaoe biogenic gas chamge is prodcted

6.2 Trap

me | M56
lude critical failure modes
Elongated d4-way wilh low redel channel levee system draped over tha crest.  The east and weat edges of Macondo are defined as

siratgraphic sdges.  The north adge of the trap is contolied by dip and tha southam potion spilis into » potental 3-way at Mica's
(Wast Ear

Crest depth Contact depth Contact description (spill, leak etc.)
18120/t 18785 ft spit
FML Closure _Area ML Gross interval Thickness
4498 acres d?ift

Trap Element Description | Failure mode Trap Lateral Seal

{Direction) POS% |PoS%

North Dip 100% 100%

South Dip 100% 100%

East Strat Edge lateral permeability B85% 100%

Wast Strat Edge 100% 100%
Qverall Trap POS % 0.85)

6.3 Top/Base Seal

Description (inciude any critical failure modes)

Saals ara capillary seals associatod with intra-formational mudsiones ol the typa seen in the |sabala (MC0562-18P1) and Santa
Cruz (MCOS18_1) wodl

Column Height & comments below I 1400[8
For a madium o the column heght ranges lrom 1400-2200 11, The caiculated column height at tha primary target (M58) = 640 1t
Hydiocatbans wil spill belors breaching the seal

|100%

g
:

393

612

147

182

bp Confidential a/14/2011

TREX-005246.0010

TREX 005246.0010



Best Seismic Line

—

Gravity M uzll
H2S % | 0% | Nickel ppm 2|Vanadium ppm 1]
% 1 o%iNzse 0% [Pyrobltumen risk % 0%
Pg0 P50

of il % 100% 100% 100%

Bmmsct 500.0 800.0 1300.0

F 1.3 1.46 1.61

Yo 60% 75% 80%
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. 6.6 Source Characteristics
| Tithonian (J90) - C kan Turonian (K64)

578 bUQGES! contribution from J100 acurca ok Tha TARoNIaN kvel (J100) was penotrated by the Shiloh well, (41 miles
Rafted Mesozoic section might create a Tithonian hiatus on west side of Macondo.

am

A l(second)
o P R FoS % 4'7’&;

6.7 Tlmlnm“aﬂon

|HComllmllllld-12I-||'l.Hcm|md~ 11 M Poak of ol generation - OMa_ Poak of gas gensration - 4Ma. Trap

in place = 11.5 Ma. M58 recerving aarly mature HC at <6Ma due lo = 5 Ma migraticn lag.
m
191]F
. Max 202|F when max?| 9[Ma
6.8 Focus & Access
K40 focus s more 1o the sast of Macondo Prospect. while KB3, K100 and 090 focus are at e level of Maconda prospact. M55 s
potential 18! camer bad, leaking into M5 sand at top of structure. M58 can also be charged from verical migration
244
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6.9 Source presence and charge access risks
| Source presence Crtical Risk Description _|Pos % J100% |
A basin raftad g minmal amount of source rmock. B anplys. i

from J100 source rock. All Nakie fiskis have addiional blogenic gas chaige, wih yelds varang ‘r:j,m 1-5 B'Can-z

Charge Access Critical Risk Description [Pos % [79% [
The critical uncarainty of Macondo prospact is charge access. The lays in the ibulity of lower ¥ beds

which could act as thief Bads for hydrocarbon migration to tha M56 resenvoir zona Tha latest PaST work suggests thal the Middle
Miccana M58 sand interval is charged. Tha top-down seismic ampliude work is conmstent of hyd:ocarbon besarng 1essmvoir oo

6.10  Reservoir parameters

Environment of Descri I Age: tuse

(Werk on the MSE and deepar systems recognize maore laterally extensive amagamaled sand systems thal wers subsequently
incised oy mud filked channels. GDE s siope channel iacies. Tha reservor thickness was caiculated usirg SNPQ and are
rafiacted as average NRY Prodiction at well (60-95-120)t

Range [Percentia P90 P50 P10

Gross thickness ft 25 42 44

Net thickness ft 25/ 42 44

Net to gross % 100% 100% 100%
Porosity % 17% 23% 28%
Permeability mD 20.0 500.0 1001.0

6.11 Reservoir Presence

Description (include any critical failure modes) | Pos%|100%
AVD signature suppons presence of sand-prona system £ I " mappng o resa axtends lrom P o

Fourier llokds. These maps are fied to offsat wells with 'ogs that show ressrvor presence

242

385

298
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T S —

6.12  Reservoir Deliverability

|Description (include any critcal failure modes) |_POS %[100%
Rock and fukd properties are both [avorable, with indial rates of 18 mboald d based on ing

e the masin dity risks

|Conceptual ek devolopmant 1 based on thiee wails with an average well drainage of 1500 acres. which & al the upper limit of
banchmarking dala  Despte the lage wall spacing, alfectve resource recovery from the propossd well locabons should ba
possibla, in the sbeence of compartmentalization, due o the walla' cresial postions i e tickes! seas of the ressnvoir

Ce y and

r T | 238|F

|
Min-Max Min lg. 'M_n
[Recovery Factor % 15% 0%

45% |Na Kika analogus

6.13 Pressure/ Temperature Prediction

Igwdmell?“FM_ﬂmﬂhmli

78

| 1313_1an.

Target Pressure 13300.00{PSI |

6.14  Expected Seismic Indicators

IM&EM [ves

Sachground Lithology [Shaie

Lithology» Fiuid __|Near Al Contrast AVO Class

Water wet sand Soft Class Il

Qil Sand Soft Class Il

Gas Sand Soft Class I

bp Confidential 911472011
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6.15 Observed Seismic indicators

cbservation | Quality |n| medel
Conformance Oil Sand Moderate S Modei
Class Il Oil Sand Good Supports Model
Class Il Water wet sand Good Imm expected

The brne sand response is expected lo be within he backgroundinome.

[Naw solamic proceasing promect with CGGY genarated accurata velocity modal

6.17 Segment parameter summary

Min-Max m'm I_H- |_Mn Comment
Thickness |ft 25 42 44
NRV s used insiead of GRV - |
NAY SNPO
lgw foswtow [ coavel  107100] _365680) i
acres 3639| 4498 3697
ross % 100% 100% 100%
% 17% 23% 28%
Gas Sat % 60% 75% 80%
fill_% 100% 100% 100%
| GEF 131 1.48 161

70

75

bp Confidential
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. 6.18  Recovery factor
|Min-Max | Min ML Max Comment
[Recovery Factor % | 15%|_ m]_ 45%

Ma Kika analogue

6.19 Volumetrics

Percentile P50 P10 fg
STOIP __ [mmbis 138.00 181.00 239.00 185
Comments
[Resource |mmboe | 44.00] 6400 86.00] &4
Comments
6.20  Risk
PoS %
85%
100%
100%
79%
100%
100%
100%
67%
bp Confidential 9/14/2011

TREX 005246.0016
TREX-005246.0016



Lozl usenuo) dg
i
4 ﬂ
| | | | |
4 |
|
i
W _ * _ _
|
_ _ . _ —
_ # i i i | I
o | {
' WO _ |
[ |
| owming
o [ !
AT L] 7
| | | _ 7
_ m _
| A |
* dimsmgy H ﬁ SEL0G 7 B _ [ i
L] ! U0 §0 WS AN _
NS umouRn evog D _ nimpo iy e
— _ _.‘J ) _ g e 7 _ Ragee susbon o dsems _ ebeg memarog
_ _ ooy d - S5 e ' W ELERT ] donang g
usoun WHOS  1|] $3M1D] LUMOUNT  Lscuwn puwg seg soqua, s QmapuoD UOIRUGWOD  SEIUIN0S  seie
W) B iy s o0g v pAny __-I..u_ o e i) Lsmepn  puRs 80 =] poama o ol ma iesimzuon alip3 feng W meseyy
| |
| | |
| | | ]
U VORI OUl MNDRAU0D PO IWIONOD | | SN M7 MO o8 W AL Lo T Pl e, tume a e g wey megaen]|  zemw) Ll
A Oy IRop Sloddns wuoa__ WA | DAY 0N Ay LT ...>_ LT ME WPA W eS| SIOUA Wy 9 PR -o_ L] &g oy ury w
Swnpa e - (304] ON .<_\vh._$e N4 ) i, S Yrlep spumamd | wun pad i 0 dum yODHOD ) HE L] 8-&_ weree den Gl - wdep

TREX 005246.0017

TREX-005246.0017



