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) " NOTE - 2 Oct 2002 ' CONFIDENTIAL
R
From: Anton A. Barendregt Group Reserves Auditor, SIEP ~ EPB - GRA
To: " Lorin L. Brass Director, Business Development, SIEP - EPB
Kisito Okpere Managing Director, SNEPCO
Copy: Sean McFadden Development Manager, SNEPCO
Yemisi Ayeni Finance Director, SNEPCO
Rich Sears ' VP Evaluation & Development Planning, SDS
Basry Knight Manager Development Planning, SDS
Chris Varley Bonga IST Team Leader, SDS
Jonathan Crane " Bonga SW IST Team Leader, SDS
Palrick McVeigh Erha/Abo IST Team Leader, SDS .
(circulation) SIEP - EPF: Frank Coopman, Rahim Khan
(circulation) SIEP - EPB-P: Malcolm Harper, Jaap Nauta, John Pay
Ebbie Haan : Business Advisor, SEPI - EPG
Han van Delden Senior Manager, KPMG Accountants NV
Brian Puffer PriceWaterhouseCoopers

SEC PROVED RESERVES AUDIT - SHELL NIGERIA E&P Co (SNEPCO), 9-12 Sept 2002

| have audited the proposed Proved Reserves submissions of SNEPCO for the year 2002 and the processes that
were followed in their preparation. These submissions are intended to present the SNEPCO contribution to the
Group's externally reported Proved and Proved Developed Reserves and associated changes as at 31 December
2002. :

The last previous SEC proved reserves audit for SNEPCO was carried out in 1999. Since then, a number of
changes have been made to the Group reserves guidelines (*Petroleum Resource Volume Guidelines, SIEP 2001-
1100/1101", based, inter alia, on FASB Statement 69). These changes were instigated by statements issued by the
Securities and Exchange Commission (SEC) during 2001 and did in particular relate to reserves bookings in new, as
yet undeveloped fields, During 2002, SNEPCO have reviewed their reserves bookings in the light of these changes
and it was deemed. appropriate that these revised bookings were audited prior to their intended submission as Group
returns at the'end of 2002. The reserves revisions had been prepared by staff in Shell Deepwater Services (SDS).
Hence, the audit took place in the SDS office in Houston, -

The current audit followed the procedures laid down in the Group reserves guidelines. It included a verification of the
technical and commercial maturity of the reported reserves, a verification that margins of uncertainty were
appropriale, that Group share and net sales volumes had been calculated correctly and that reported reserves
changes were classified correctly. i also included a verification that the annual production (sales) submission
through the. Finance system was consistent with the reserves submission. The audit took the form of detailed
discussions aboul the reserves reporting process and the resulting volumes with SNEPCO and SDS staff.

The audit found that SDS -had performed: a-commendable effort in re-evaluating the downside risk of poor lateral
communication (a common feature in‘turbidites). Proved volumetric estimates were also reviewed in the light of their
needing alignment with 'Proved Areas’ as defined by FASB and recently re-asserted by SEC. The audit
recommendation is that SNEPCO book a Group share Proved Undeveloped oil volume of some 72 min m3 per
1.1.2003. This compares with a previously (1.1.2002) booked volume of 30 min m3. The reason for the reduction is
that SNEPCO had booked Proved reserves additions: in recent years that were not in accordance with SEC
guidelines, First time booking of Bonga SW per 1.1.2003 can stilt not be supported with the present marginal
economics and unresolved unitisation issues.? . . .

The audit finding is that the propased SNEPCO Proved reserves are now in fine with the appropriate Group and SEC
Guidelines. The overall opinion from the audit regarding the state of SNEPCO's 2002 Proved Reserves submission
pracedures, taking account of the scaring in Attachment 3, is satisfactory.

A summary of the findings and observations is included in the Attachments.

Attachments 1, 2, 3
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i Attachment 1.
‘. SEC PROVED RESERVES AUDIT - SNEPCO, 9-12 Sept 2002 :

MAIN OBSERVATIONS

1. SNEPCO hold shares in three fields with presently declared Proved Reserves:

Bonga, operated by SNEPCO with a Shell share of 55%,
Erha, operated by Exxon/Mobil, with a Shell share of 43.75%,
Abo, operated by Agip/ENI, with a Shell share of 49.81%.

' The fields are located in the Nigerian deep offshare with waterdepths of 800-1200 m. Development is underway
. in all three fields with first oil expected in Abo and Ehra during 2003 and in Bonga early in 2004, -Oil Export wilf
be via FPSOs with gas being re-injected in Erha and Abo, while gas export to NLNG is foreseen from Bonga,

Production licences have PSC contracts with a duration of 20 years from day of granting. There is an option fora
10-year extension in the contract and the legal opinion in SNEPCO is that, barring default, the extension “shall’ be
granted.

No provision was origihally made for gés production and sales in the deep offshore PSCs. For Bonga (OML118
licence) an agreement was reached with the authorities during 2002 that entitlement exists to only 50% of the
gas, with the remaining 50% reverting to the Government.

Oil production quota restrictioris are a potentially serious threat to project economics. No agreements of
guarantees have yet been obtained. .

2. Altthree fields have reservoirs of turbiditic origin, varying from stacked meandering channels (e.g, Erha) to more
sheel-like channels (e.g. Bonga)., Reservoir permeabilities are excellent (1-10 D) and oil quality is generally
sweet and light, Aquifer sizes are seen 1o be limited and water injection is planned in ail three fields.

Seismic quality is good to excellent. There is complete 3D coverage over all fields with proved reserves (and
most prospects). Seismic amplitude / attribule mapping plays an essentiat role in reservoir delineations. In
particular inversion techniqués (predicting reservolr properties from amplitude / attributes maps) are highly
successful. : :

SNEPCO's initial evaluations of Proved recovery efficiencies in the turbidite reservoirs tended to be optimistic,
taking insufficient account of the potential for reservoir compartmentalisation due to shale barriers and faults.
This has been corrected in the recent study work by more detailed modelling of these barrier features (including
experience from SEPCo GOM fields). o .

3. During 2001, the US Securities and Exchange Commission (SEC) have issued, at the request of the oil industry,
some clarifications and guidance an the way in which the industry should interpret and apply the FASB rules
regarding the booking of Proved and Proved Developed Reserves. These rules have remained essentially
unchanged for many years and the continuing progress in oil field technology (particularly seismic) made the
need felt for a clarification of required industry practices.

The SEC clarifications did impact particularly on new, undeveloped fields. They re-asserted the strict
requirement that Proved Reserves in fields should continue to be based only on "Proved Areas’, i.e. only those
hydrocarbon volures that had been ‘seen’ by the drill bit, In particutar oil {or gas) below ‘Lowest Known
Hydrocarbons' (LKH) were to be excluded, even if seismic amplitudes showed a continuation of hydrocarbon-like
amplitudes Downdip of the wet penetration. Exceptions were anly allowed if hydrocarbon-water contact ievels
{HWC) could be inferred from pressure measurements in the water and in the oil zone of the reservoir.

As a result of this new SEC guidance, the Group Reserves Guidelines (SIEP 2002-1 100) have been updated in
March 2002 and distributed to Group OUs. The Guidelines state thal, for reserves to be booked in new fields
(both Proved and Expectation) they must fuifil the following requirements:

- Proved reserves must conform to the ‘Proved Area' condition (with some allowance for ‘below-LKH' volumes in
cases of very good seismic) and must be based on a conservative (reasonably certain') recavery scenario,
reflecting the possible downside in reservoir performance

. - Projects producing these reserves must be reasonably certain to become executed, which means that they
must have robust economics and must have passed a VAR3 review (if major) or be technically mature (if minor).
FID can replace the need for a VAR3. In all cases, there must be no potential show stoppers, either technical,
commercial or licence related. v .

SNEPCO have recognised that some portions of their previously booked Proved Reserves may not have fulfilled
.the relevant requirements and have instigated a review of these reserves as part of the ongoing development
studies and planning effort by SDS in Houston.

Specific Field Comments
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The reserves estimates in Abo have not been reviewed since formulation of Agip's FDP. The Proved reseves
volumes carried for Abo are not in line with SEC and Group requirements. In each of two sand bodies
{Polygon3’ and 'Polygon 5) there is only one well in the extreme updip position, which means that the associated
downdip il volumes (interpreted to be present from seismic amplitudes) cannot be classed as Proved. The two
remaining development wells, firmly planned early in 2003 are targeted for the downdip positions in the two sand
bodies and are very likely to prove up both of these. Hence, to avoid major swings in Proved reserves, it can be
accepted that both volumes be maintained as Proved until the two wells have been drilled. Any disappointing
results must of course lead to an immediate debooking of the Proved volumes.

in addition, it appears that one of the sand bodies (Polygon 3) consists of two separale lobes, divided by an area
with low amplitudes, which may be interpreted as a potential barrier. The existing well penelrates one of the two
lobes only, while the new (sub-horizontal) welt is planned to penetrate both lobes in a downdip position. Even if
oil is found in the second as yet unpenetrated labe, it can only prove oll between lts ODT and OUT leveis (the
SEC raquire certain continuity of praduction). Hence the unpenetrated lobe (approximately half of Polygon 3,
some 10 MMbls Proved UR) should be taken out of Proved reserves now as it cannot be considered Proved,
even when the future well is successful. -

» 5 Erha .

The economics in Erha are marginal but, since FID was taken in June 2002, this does not affect the booking of
porved Reserves. Economics may improve if the nearby Bosi structure (to be appraised 20037) should be
sufficiently attractive to justify a tie back into Erha,

The Erha structure has been comprehensively appraised by three wells and most of the oil can be considered as
Proved. The exception is one fault block sliver, ‘AE', in between two faulls that are interpreted as sealing, which
has not been penetrated and can therefore not be considered as Proved. The associated recavery volumes
{some 8% of Erha STOIIP volumes or some 18 MMstb Proved UR) should be debooked now. A suggested
‘period of grace' to awail the results of Bosi appraisal would be toe uncertain in both timing and result and is
therefore not acceptable. b

Proved recovery volumes are based on Expectation STOIIP (‘best estimate’), as per guidelines. The Recovery

: efficiency range in Erha seems very narrow for a new field (P/E is 90%). This narrow range is the resuit of

§ combined studies by SNEPCO and Exxon-Mobil and reflects the confidence that any shale barriers in the thick

. package of highly permeable channel sands are of local extent only and wjll not significantly impair sweep

- -efficiency and oil recovery. It is noted that Exxdn-Mobils's own recovery estimates exceed Shelf’s estimates by

15-30%. RS : ’

! 6. Bonga Main

' The 1.1.2002 Proved reserves in Bonga Main contained volumes in a mixture of sands. Some of these were |
‘penetrated. by wells at the time, but some of them were not. Hence, prior to drilling of development wells, a
significant portion of booked Proved reserves did not fulfil the SEC requirements. Following completion of the
Bonga pre-development drilling campaign (14 wells) a compr'ehensive review was made of the volumes that
could be considered Praved in accordance with guidelines and also of the downside risk that some areas with
planned injector/producer locations would provide barriers to flow, This review was comprehensive and is highly
commended.

The review showed that the four main sand horizons (690, 702, 710/740 and 803) can now all be considered fully
Proved. In addition, Proved volumes can be booked in nine other, smaller sand horizons of more local extent
: (calied 'in-field opportunities’ or IFO). These are 702 Additional, 709, 710SE, 670-12, 670-14, 6718, 690-Ch4,
740SE, B03NW and 670-4. Using Expectation (best estimate) STO!IP volumes within ‘Proved Area’ constraints
and Low recovery factors SDS have calcutated a Proved reserves volume of 447 MMstb for the four main sands
plus 90 MMstb for the nine additional sands. Using probabilistic addition (with a dependency factor of 0.5) this -
yields a Proved Reserves volume for Bonga Main of 637 MMstb. ‘This volume, and its method of calculation, is
fully accepted. .

Recovery estimates were also made for a otal of 11 unpenetrated sand bodies that are to be addressed by
appraisal welis planned (but not approved yet) for 2003 and 2004, These volumes should remain in
- undiscovered SFR until the appraisal has been successful, ’

The Bonga IFO development (all sands, including those not yet penetrated) will be subject to a VAR2 review in
Oclober 2002, The main objective for this-review will be to chart the way ahead for development of the North
Western unproven sands, which will require new subsea manifolds, pipelines and facilities’ modifications. The
wells in the proved nine sands are all said to be economically robust and are expected to be drillable from
currently avaliable manifold slols, some pessibly after a T-piece extension. The feasibility of this is expecled ta
be demonstrated by the VAR2, If confirmed, these activities will nol require major capex (other than drilting and
completion) and their funding can be applied for as part of thé annual field development drilling budget. The
associated volurnes in the nine sands can be carrigd as Proved reserves provided they are included in the next
Business Plan. If the feasibility of drilling these wells from existing slots should not be confirmed, then their
associated reserves should be debooked untll the IFO activiles pass a VARS review.
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‘ ) ~ 7. BongaSW : o
b Two successful appraisal wells (including one sidetrack) have been drilled during 2002, bringing the total welf
' count to three. Thus, the amount of oil that can be considered proved, has increased. However, field
] development is still subject to considerable uncertainty as economic viability of Bonga SW development is still
! marginal. In addition, there is an unresoived untisation issue.with two adjacent licence blocks, OPL213 and
', QOPL249, in the fatter of which there is also a dispule {presently in the courts) regarding the licensee ownership

rights. There are signs that the authorities will not allow any further activity in the field until the unitisation has
been resolved. : .

A VAR3 was planned for October 2002, in anticipation of a first reserves booking per end 2002. However, in
view of the mentioned uncertainties it will not be possible to support such a booking until the economic viability
and the unitisation issues have been resolved. ~ C

- 8. Total Reserves

In.summary, it is likely that the following approximate volumes will be booked as per 1.1.2003 (see also Alt. 2.1+

2) - ) .
‘ 1.1.2002 1.1.2003
i 100% field Effective Shell share 100% field Effective Shefl share
' Proved UR share % Proved UR Proved UR share % Proved UR
MMstb (PSC, equity - min m3 MMstb (PSC, equity min m3
' etc) . etc)
Abo 75 44.5% 5.30 65 44.5% : 5
Erha 431 ' 38.5% 26.41 ’ 362 38.5% 22
Bonga Main + . 803 - 45.6% 58.26 : 637 45.6% 46
_ IFO oil ' _
' B Bonga SW - ) - » - -
gt Totai o1 1308 432% §6.g7 | 1064 36% | 13
! Bonga gas 92.75 "46.1% 6.8 74 23.0% 3
{oil equiv.) . ‘
g Total ojf, equiv 1402 43.4% 96.77 1138 41.9% 76

~ Bonga {FO to be debooked if it does not pass the VARZ in Oct 2002!

Other comments

9. Proved and Expectlation reserves depend critically on successful implementation of water injection in the turibidte
reservoirs. No water injection pilot has been carried out, nor is there any water injection project in existence in
the area. This would in principle plead against booking of SEC proved reserves. However, extensive core flood
tests, induced fracture studies and scale potential studies (sea water and formation waler) have been performed.
Experience in similar reservoirs worldwide (particularly GOM, UK, but since recently also on the Africen coast)
shows that reservoir sweep efficiency, not microscopic displacement efficiency, is the major performance driver
in these high permeable sands. This has been addressed by a full suite of alternative simulation models, with
varying assumptions regarding lateral reservoir continuity. Hence, camrying Proved rerserves for these
waterfloods can be supported. ’ .

10, Bonga Proved volumes can be produced within the 20 year licence .plus its 10-year extension. This assumes
_ that there will be no production quota cor‘\'.strainls.

11. An'ARPR' document is published annually (that for 1.1.2002 was issued in August 2002). This is commendable.
The document is reasonably camprehensive, but lacks a clear structure and uniformity between the successive
tables. The impression is that of a collation of viewgraphs and tables from various sources, rather than an
integrated document. This makes some reserves parameters less easy to find. A review of the layout of this
document, preferably in a thinner form, is recommended. Appropriste guidelines are on the EPB-P web page.

12. PSC shares given in Tables 4, 8 and 10 of the SNEPCO ARPR report do not seem to match with PSC shaies
implied in its All. 4, pages 1 & 2.
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3. A notional 15% reduction is applied to 100% field gas reserves for own use and fuel. The background for this - * .
percentage was not clear. A proper calculation should be made, e.9. from forecast FPSO fuel requirements and  * °
this allowance should be properly reflected in the audit trail. ‘ ‘

14, Export gas GHVs have been evaluated from gas samples and process simulations. The 1.1.2002 GHV and gas
(Nm3) submission is still based on a reference GHV of 9500 kCal/Nm3 - this should be 9400 kCal/Nm3 (or
1000Btu/scf).

Recommendations

1. Reduce Polygon 3 Proved reserves in Abo by half (approximately) to reflect the presence of a barrier area in
that Polygon. Maintain the Proved reserves in the remaining part of Polygon 3 and in Polygon 5 for the time
being, but debook these volumes if the 2003 development wells should be disappointing.

Debook Proved reserves in the "AE’ fault block in Erha (18 MMstb, already incorporated in the above lable).

Accept the 637 MMstb Proved Reserves volume calculated for Bonga Main reservoirs 690, 702, 710/740 and

803, plus IFO activities in nine penetrated sands. However, if the Oct 2002 VAR2 for the IFO actlivities should
shed doubt on the IFO activities in the nine sands, the associated Proved volumes should be de-booked. The
Reserves Coordinator in SIEP should be passed a copy of the VAR2 congclusions.

4, include an acceleration of the debottienecking of Bonga water injection facilities in the 2003 Business Plan.
The production forecast and volumes-within-licence must be reviewed if this acceleration should not be
approved, ’

5.  First booking of Bonga SW reserves shoukd be deferred until the economic viability is more robust and until the
unitisation issues have been resolved. It Is unlikely that this will happen before 1.1.2003.

6.  Improve the structure of the annual ARPR note, describing the background and reason for the end-year
reserves bookings. Appropriate guidelines are on the EPB-P web page. Nso. review the consistency between
the reported and actually apphed PSC shares. -

7. Provide ;usnfucauon (in the ARPR note) for the assumption of a15% reductnon in the gas sales volumes due to
own use and fuel,

8. In.the 1.1.2003 submission the normalised gas volumes (in Nm3) should be based on a reference GHV of
8400 kCal/Nm3 (1000 Btu/scf), not 9500 kCal/Nm3 as at present.
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.; : SNEPCO, Sapt 2001 CHECKLIST SEC RESERVES AUDITS Attachment 3
’
* COMPANY: SHELL NIGERIA E&P Co AREA | FIELD: All fields
Audlt criteria {Resull] Comments
1 TECHNICAL MATURITY ) ) .
1.01 |is 30 seismic available and used for the fieki(s) in question? + |There is complete 30 coverspe aver all the fields with proved
reserves (and most prospects).
1.02 Are seismic processing and interpretation siate-of-the.ant? + |Seismic ampiitude / attribute mapping plays an essential role
. in field evaluations. In particular inversion techniques
(predicling reservoir properties from ampiitude / attributes
ma i S
1.03 [is well data coverage adequate? . "1+ AR fields with proved reservas have deen adequately
o h crenmrmr o U lappreided. Futther appraisal (in particular in
portions) is stil required and will be undertsken as justified
Vi valuath
1.04 ‘|Has 3 ‘proved area’ been defined (lowest known fluid contact,| 4 |Proved areas' are defined from well penetrations, seismic
no major/seating faults) and is it realistic? ampiitude maps and fluid levels, either observed or
interpreted from pressure dala, Following re-evaluation efforts
by SDS during 2001/2002 alt proposed 1,1.2003 Proved
: . reserves will fuifi ‘roved ares’ requirements, .
1,05 [Is this ‘proved area’ supported by seismic amplitude studies + |[Yes, see above :
| and/or ceservoir analoques in the area?
1.06 |Are petrophysical well data quality and quantity adequate? + |Wefl log suiles specify modem tools and are fully adequate.
. ' Pressure data from MDTs play 3 particularly important role.
1,07 |Is reservoir producibility for undeveloped reserves supported |- 4+ [Numerous production tests have been carried out in a range
by production tests or othet evidence? of appraisal wells. All showed excetlent sand permaabilities
: 3-100
1.08 |Are there proper volumetric estimates? ] +  [Volumelric estimates are camied out through static modeling.
Tools used are DEPSIM and PROMISE {Seismic inversion)
and Juson 'Rock trace', 3 simpler seismic inversion mapping
- {tool,
1.09 |Are representative PVT dsla available and have they been + |PVT samples are taken during production lesting and
.o properly sccounted for in the volumetric estimate? analysed in the appropriate manner, Delays sometimes

occur due to export licence problems of samples (e.g. no
proper analysis s avaitabie yet from Bonga SW - 2 well

Export gas GHVS have been evaluated from gas samples
snd process simulations, The 1.1.2002 GHV and gas (Nm3)
‘| submission Is still based on a reference GHV of 9500
kCalNm3 - this should be 9400 kCal/Nm3 (or 10008tw/scf),

1.10 {Are gas GHVs measured properly for sales gas conditions [6)
and accountad for in reserves subrmissions?.. B

1.11 |Are static models available / adequate? + |Static modeliing is standard practice - see 1.08 above.

1.12 }Are dynamic models available / adequate? + |All reservoirs { sands have dynamic modets, iniially relativety
coarse, but succeeded by more refined models as delailed
static modeliing becomes availabie.

1.13 |Ase history maiches available f adequate? N.A. [First production will stant in the Abo field in 2003, Bonga will
loflow late 2003 / sady 2004,
1.14 |Are the recovery facldrs for proved reserves realistic? + |Initial avaluations of recoveries in the turbidits reservairs

tended 1o be optimistic, taking insufficient account of the
potential for reservoir compartmentafisation due lo shale
barriers and fsulis, This has been comracied by more datailed
modeling of these barrier features (inciuding oxperience from,
SEPCo GOM fields), particularly in the recent study work.

1.15 jAre developed reserves based on proper NFA (No Further N.A. [No developed reserves are carried yet.
Activily) forecasts? »
1.16 {Are daveloped reserves based on existing wells, completions | N A,
and faclities, or do they require only minor costs (<10%
Iproject cost) to-be hooked up? )

1.17 [Have development projects been defined for undeveloped + [|All (undeveioped) reserves are based on identiﬁad' well
reserves or can ihey be defined?, targets. ) . N—
1.18 |Ara there auditable development project plans with costs, + |Firm plang and costs + economics are available for the initisl

benefits and economics? * phases of development. Later phases (e.g. in Bonga 1FO)

\end to be more notional but ara based on simulated well

1.15 |Are the projects (echmically mature of is further dala gathering] O |Well maturity varles from very mature in Abo and Bonga
necessary? (where some 14 development wells have already been

’ drited) 10 fess mature in areas where well larget and location
imisation gtill has to be d .. Bonga IFO).

4
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1.20 |Are improved recovery estmates based on a successfipiiol] O -|No waler lnjection p#ol has been camied out. Howe;er,
or analogue or are they otherwise supportable? extensive core flood tests, induced fracture studies, scale
potential studies (sea waler and formation water) hiave been
performed. Experience in analogue ressivoirs woridwide
(particularly GOM, UK) shuws that reservolr sweep efficiency
not microscopic displacemant efficiency, is the major
performance driver. This has been addressed by & full suite
of allernative simulation modals, with varying astumptions
ngmdhglawsmmdnmy In addition to the
. |GOMAUK anglogue resarvoirs there is now a.similsr Wrbidite
|reservoir in operation under waterflood (Girasol, Angols),
Start of production has been 100 recént to afiow any
sianificant.conclisinns,
1.21 |Have the projects successfully passed 3 VAR3 reviewor are | O {FID has already been taken in Bonga, Abo and Erha, Bongs
they otherwise ready for application for funding? IFO will be subjected o a VAR2 Oct 2002. From this itis
' expecied thal the activilies in proved areas will need no major,
capex {other than drilling/completion). They will tharefore be
inciuded in the 2003 BP as ongoing development activities,
nol as a new project requiring 3 VARJ revlgw.
1.22 |Are the projects fismly planned 10 go ahead - are !hen any + |Bonga Maln, Ao and Erha are firnly planned to go ahead.
potential show sloppers? Funding for Bonga IFO wells in proved areas will be
requestad in the year that they are needed, Bonga SW (no
proved reserves) fovesees @ VAR 3 aither late 2002 or early
2003. ts economics are presantly marginal, while there are
as yet unresolved unilisation issues with the neighbouring
|lieenm blocks OPL 213 and OPL 249 (where licensee rights
2 COMMERCIAL MATURITY .
2.01 {Are the projects economically viable {meeting Group Scr. Crit.] O ]Benga Main and Abo are robust, as are most Bonga (FO
over range of possible future scenarios / low case teserves)? ‘Jactivities. Erha is marginal at present (may become batter
’ with future Bosi sateliite tie-back), but 1D was taken in June
2.02 {Have forecasts been cut off when rates become .+ {Ves, at the paint where projected operating cosls exceed oll
g2 - eds. :
2.03 [Have the latest Group Scresning / Referenca Criteria been + |Yes
used?
2.04 |Are assumed prices and €osis s KT | (or jushﬁed i not)? .+ |Yes
2.05 |Is export infrastruclure (pipelines, terminals eic) avallable or, + |Yes
it not, is it firmly planned and fully included in the economics?
2.06 [is project financing available or can it reasonably be expected] 4+ |For the projects with proved reserves, yes,
| to be available?
2.07 |Ave developed reserves actually in production? NA.
2.08 |Have all proved gas reserves been contracled 10 sales? O [Na provision was oniginally made for gas production and
' sales in the deep offshore PSCs. For Bonga (OML118
Kcence) an enderstanding has recently been reached with the
authorities that only 50% of tha gas can be retained, while the
remaining 50% reverts io the Government
A draft gas salas coniract is in piace, awaiting resolution of
the Government share issue. The gas wifl be delivered into
the third NUNG lrain, which has ample capacity to absorb all
2.09 {If not, can they feaémabw be expected to be cald in existing | 4 |Yes, see above
markets and through existing / firmly planned facilities?
2.10 jif neither, is there a firm commitment (eg FID) that supports | N.A_
the assumption and mat of a fulure market?
3 REASONABLE CERTAINTY - )
3.01 |!s the uncertainty range of volumetrie parameters and 3 STOIP .+ [|Many different scenario models have been bullt with the
estimates adequata? . PROMISE seismic inversion mol. yialding an adequate
A 230 of !
3.02 |Is Ihe uncertainty range of developed recovery adequate? NL.A_ JAll teserves are as yatundevdoped
3.03 |Is the uncertainty range of undeveloped recovery adequate? | (O |The range seems filly adequate in Bonga Main +iFQ
{excefient work of evaluating suites of appropriate UMK
» scenarios), However, in Echa the range seems very narow
(PIE is B0%, reflecting the anunpaled range n RF, both laken|
3.04 |Have market / production constraint uncentainties been aken! O Opec. production guota u.mslmms pose a potentially serious
into account? threat, which is yet ta be resolved. Some constraini is
assumed forecasls
3.05 [Whatis ratio of field(s) cum., prod ! axpectalion lom [1]
recovery? 1
3.06 |Can the field{s) be considered malure? ‘INo
FOIA Confidential
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3.07 Are proved (developed and tolal) reserves mnslsmntwm\ X [Bonga Main + IFO are OK; Erha not quile {EA block), white
D'md areas’? Abo has significant volumes below ODT, without pressure
‘ measurement suppor for assumed OWCs rom saismic
3.08 |Are proved reserves for fields {or other enlities used for asselﬂ + [Yes
deprecialion) added together a; tically?-
3.09 |Are proved resarves within fields 50: within mﬂm usey for + [Yes
QO |Use has been made of maderate dependency between the
respeciive scenarios, with @ correlation factor 0.5 {on 2 scale
of 0 -1). The justification for the selection of this factor,
—-i8khouah intuitively sppropriole, was notclear, . |
4 -GROUP SHARE CALCULATION
4.01 [Are proved and proved developed reserves fully producible O [Bonga Proved volumes can be produced within the 20 year
within the licence period {or ils extension if there is a legal ficence (which started already in 2000, earfier than strictly
right) and within production ceilings/constraints? necessary). However, this requires waler injection capacity to
be deboitienecked eady, which is not yet in the present
Business Plan. This also assumes that there will be no
production quota constraints.
The 20 years OML pericd can be extended according to the
following wording in the PSC contract with NNPC: *Al the end

- of tha 20 years OML period [NNPC] shaftseek renewal of the
(OML and if granted this contratc ghall at the oplion of elther
Party (NNPC or SNEPCO] ba extended for the duration.of
such renewal”. The lagal view in SNEPCO Is that this .‘
amounts to a cenlain 10-year exiension oplion lo the 20 years'

. OIAL_neting.,
4.02 [Are the forecasts required to demonstrate the above X | The sarly debottienecking of Bonga waler Injection is not yet
condilion consistent with the firm Base Case presented in the in the Base Business Plan
i lalest Business Plan?

4.03 [Is the hydrocarbon Equity share calculated properly (reguiar |+ | Yes, the black shares are 55% for Bonga, 48.81% for Abo

ction contracts)? and 43,75% for Erhs.

4.04 {is the hydrocarbon PSC entitiement shara (net cost ot + proft] X | The economics model has been verified by a number of

oil only) calculated properly? Internal and external checks. Shares are oft Expectation
basis, Na separate PSC shates were said 10 have bean
caleulated for the Proved reserves case. This stalement is
. not congistent with the appropriate tables in SNEPCO's
-z ARPR (At 4, . 1:2). The PSC shares impied in the reserves
e submission ase also not consistent with those calculaled and
reported eisewhere in the ARPR (Tables 4, 8, 10).
- 4.05 |is the hydrocarbon Purchase Right share (to the extentthat | N.A.
¥ economic benefit is darived from production while stil bearing
v share of tisks and rewards) caiculated 7
’ 4,06 {Ace royalities that are (formally or customarily) paid in cash N.A. J{see below)
inchuded in reserves?

4.07 |Ase royallies paid in kind excluded from reserves? + |Royalty will be paid in kind ta NNPC (based on royalty rale
and realised sales price). Hence roysity has corectly been
exciuded fom reserves, 1t hould alzo be excluded from.

4,08 |Are volumas delivered free of charge as fees i kind {e.p. for | NA..

Infrastructure used by third parties) included in reserves?
Simiarly, are volumes received as fees in kind axcluded from
reserves?

4.08 |Mas historic Group under-or overliRt {e.g. compared { with other] N.A.

co-venurers) been accountad for?

4,10 [Have gas volimes produced from the reserveir bulnotyet | N.A.

soid (e.g. through UGS, gas re-infection into another reservoir
or a swap deal with angther fiekd) been property maintaksed in|
reseves?

4,11 |Have gas volumes paid for by the buyer bul no! yet produced| N.A,

and sold {‘take-or-pay’ gas) been properly maimamed in
eves?
4.12 Have separate submissions been made for Equity , NA.
! ntitles nd P  Right 87 !
5 AUDIT TRAILS

5.01 |Are proved and proved developed reserves gstmates up4fo |+  |Yes, they have been prepared racently, taking into HWW"'

date?, the la information

5.02 |Can reported net Group equity reserves be reconciled with + |Yes, see At. 2

individual field reserves estimates?
5.03 [Can reserves changes be reconciled with individual field N.A. ISince the audit did not focus on the historical {1.1.2002)
changes? reserves submission, no reconcitiation of 2001 changes was
imade. Al this stage. all changes are likely 1o be ‘Revisions'.
5.04 |Are reserves changes reported in the appropriate categories?l 4+  |All changes wili be in the category ‘Revisions'
+ uGood O~ Satislaciory X = Unsatisfaciory NA. & Not Applicabl
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5,05 [Is thera a document in piace deacribing the OU'S reserves | O [Ne; e SIEF guideines are used., - ' »
feporting procedures?
5.06 [Are technicai reports available describing reasons and + [Yes: SDS have a good record of properly and
husuﬁaﬂons for new reserves estimates in sufficient detail? comprehensively documenting their study work
5.07 [Are reports numbered / indexed propery and is there a + |SDS have a lbrary of their own reports, SNPE kups coples
ceniral library where ¢opies are kepl? of all relevant reponts in Lagos. - , .
5.08 }is the annual reserves submission supported by a sufficiently| O [An 'ARPR’ document is published annually (that for 1.1.2002
detailed summary nole explaining the reserves changes was (ssued in August 2002). This is commendable. The
{classified in revisions, extensions, sales-in-plack eic) per |socumaent is reasonably comprehensive, but lacks a cear

field, with references to detailed reports as appropriate? " Istnucture and uniformily between the succassive tables, The
. . ' : impression is that of a collation of viewgraphs and tables from

various sources, rather than an integrated docuoment, This

makes sOme reserves parameters jess ¢asy o find, -

. 5.09 |Are alpctronic data bases containing both historic ] O [inview of the smal number of fiekls, a comprehensive dala
L submissions’ data and cument réserves data in‘placaand | " [bade (other than a set of spreadshests) Is af this stage not yet
s sccessibia? ) n
5.10 |Do these data basas also contain references o detalied 0O |INo
reponts? )
§ GONSISTENCY WITH FINANCIAL REPORTING
6.01 |Are proved and proved developed reserves based on +  [Yes, caiculated for anticipalad surface faciities® conditions.
fiscalised volumes under 37
6.02 |Are oil, NGLs and sales gas repomed in thelr apprapriate 4+ |NGL reserves are nol administered separately as they are
categories? : ) viz the oll strearm.
6.03 JAre own use, fuel, losses el excluded? [0 |A notional 15% reduction is applied for own use and fuel,

'The background for this percentage was not clear, A proper

6.04 |Are annual OB+NGL production volumas in eserves....: . .| N.A. |No production yet
submissions consistent with Upstream sales volumes

teported inlo the Finance (Ceres) system? (Ceres fine 0933,
which Is the sum of line 7385 (Reward OIVNGL) and line 0871
|= 8462-0il + B464-NGL for Consolidaled Companies + line d
3596 {= 0931-Oil + 0932-NGL) for Assoc. Companies). : . *

6.05 |Are annual gas production volumes in reserves submissions | N_A, |No production yet

consistent with Upstraam Gas production available for Sales | .

(Gpal$) volumes reported into the Finance {Ceres) system? )

(Cetes ine 9130).

6.06 |Are the Financial and Reserves accounting of production/ — | N,A_ [Royalty shoukd be excluded from future reported production,
salos fully consistent with each other aiso in cases ke see 4.07. :

royallies, fees-in-kind, underiffoveriit, gas re-injection/UGS, .

take-or-pay gaE?

6.07 |Ase tha net Sheli share reserves reported properly and NA.

consisiently with Finance reporting {100% for consclidated

Shell companies, with minority reserves fgpoﬂed separalely,

reent if legs thon

or 3l ?
6.08 |Are reponted proved developed reserves consistent with | N A, |No production yet
h_t}g,se used for asse) deprecistion in Group Actounts?

7 OVERALL
7.01 [if Group guidefines should not or not compietely have been O |The Aba and Erha reserves have been overstated. Thosa in
followed, are results stilt reasonable / oversiated / Bonga are now reasonable. .
undersiaied? e -
7.02 iDo the reported proved and proved developed reserves [4) l1’he overstataments in Abo and Erha are relatively small
astimates give a reasonably accurate reflection o, - |compared with the Bonga Main volumes. -
ha rvalug?
Weight Score (0-100%)
1 TECHNICAL MATURITY 30% 87%
2 COMMERCIAL MATURITY % 18% 80%
3 REASONABLE CERTAINTY ~ K 14% 56%
4 GROUP SHARE CALCULATION : 12% 50%
S  AUDIT TRAILS 15% 76%
6  CONSISTENCY WITH FINANCIAL REPORTING . 2% 75%
7 OVERALL OPINION ' 9% 50%
TOTAL SCORE ) ' T 100% 72%
FOIA Confidentiaj )
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