THE SHELL PETROLEUM DEVELOPMENT COMPANY OF NIGERIA LIMTED.

JOINT INVESTIGATION REPORT FOR INCIDENT NO: I Q EI 2 8 EI I JIV report S/N: 0 3 7 1

(Note: As practicable as possible the JIT report is 1o be signed in the field by all the participating parties)
A. GENERAL INFORMATION:

1. Spill incident Number: ! o q 7 Qq I 2. Type of incident* _ 1} S E " |

>.Name o Locaion_ S AN TA_BARRARA WELL 6T Fl owLINE

4. Name of nearest community l_K_Eﬁj_HA_K_[R]S SBE:MG. LGA _NE_MB_E
7. Type of Production facility/Installation &[L_ELQMINEAsset owner/District MM_P 2

B. INCIDENT INFORMATION:

9. Details of incident
a. Date of incident:
b. Start date/time of investigation:
c. Investigation End date:

'Actual mvcstlganon dutatlon, days:
d. Description of spill point environment , 2 ¢}

Crirmed soil Loose soil dlecently excavated arca
DOunder water \ﬁSwampy DExposed pipe surface
DIwell Platform (on Water) CIpritt Rig
¢. Description of leak point (tick as applicable);

OiDrilled hole DI Hack saw cut [ Tear( ),
O conmplete Rupture DChnward dent, CIwell head tampering
Craiied Weid-on illegat hot tap valve, [ Failed Clamp CIMissing Pipeline/Flowline

JPCrude oil theft (illegal bunkering) point, O Third party tampering with Clamp
O third party tampering with valve setting, O third party tampering with flange,
Ocorrosion D‘Saver-pit over flow, DSurge vessel overflow,
OIBulging Outward DOl¥tare SystemyBund wall failure [JAccidental 37 party
equipment impact Ovatve Failure Dlcom unit faiture Ocold vent
[CRelief valve failure Dlothers (specify)

f. Incident caused by:
Third party interference {SabotageCl; crude theM Line theftC; Accidental 3" party damagel)
Coperational Clothers (including Mystery spills)

2. Spill point coordinates

Measuring unit M—Eﬂéﬂs N\Il\ll\l& M|0 ‘Q)ELT

Northing: Easting:

0! ABF 97 45002995

{

*This can be: a) Oil Spill b) Drilling fluid/Chemical ¢} Siltation d) consiruction e} Encroachment f) Fire,
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THE SHELL PETROLEUM DEVELOPMENT COMPANY OF NIGERIA LIMTED.
JOINT INVESTIGATION REPORT FOR INCIDENT NO: In S 2 29 ] JIv report SIN: 0 3 7 1

C. RISK ASSESSMENT

10. Type of environment:

Orand %wamp Olwater [Jseasonal swampD Shoreline/Waterfront
i.  Type of environment to which oil has spread:
[JLand M(swamp Owater ORiver (identify)

i, Weather condition

Clrain ,E(smmy Oory  Dlwet Owindy Oset Oecool

11. Distance from the nearest sensitive habitat

O Government reserved and designated protected area { L]
O Drinking water source [ .m]
Q Built up area [ ]
O Farmiands [ ]
O Fish Farm/Pond [ .m]
O Fishing net [ o -ml
A Others (specify). MA N GrR OVE
: _ VEGETATioN
12. Containment measures put in place;
CBooms Orrench DDyke CINatural depression Opic
ot NONE_ OBSERVED AS AT TiME OF jNVESTIGATioN
13. Any pictures or video coverage? [ ‘(/ [N]
14. Was there any disruption to the investigation? (Y] (N

If yes give brief description:

HNVIAY APD 1A
- N\ [ A DO ADLL L

D. TYPE/NUMBERS OF PROPERTIES, IF ANY, FOUND WITHIN THE AREA OF SPREAD OF OIL

|

15. Structures / Properties

S/N | Type of Structures Description | Size Number Comments

T

NINE— YT

16. Crops/Economic Trees
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THE SHELL PETROLEUM DEVELOPMENT COMPANY OF NIGERIA LIMTED.

JOINT INVESTIGATION REPORT FOR INCIDENT NO: 1 D q7€s‘ 9 Lawvrepotsmn: 0371

S/N | Type of crops | Young Medium Matured Quantity Comments

NONE—ATHINE AREA TOE IMPAT

17. Fish/Nets/Ponds

S/N | Fish/Nets/Ponds Description Quantity/Size | Comments

I

L

IN—HKE

18. Others (Specify) i.e. Animal Traps

S/N | Others Description Quantity/Size | Comments

: ' AREA-OF —iMPAC

E. GRAPHIC DESCRIPTION OF LEAK POINT (while detail report of the leak point shg
in the leak report, overview sketch of the site should be added as an appendix 1}

2" CRUDE oun

THEFT
PIPE conNECTION

e contained

OB8SERVED
GAS - BUBBLING
POINT AS AT

“TIME oF

JoiNT
INVESTIGATION

VISIT,

SECTION OF

SANTA BARBARA

e [KEGIMAKIRI SHOWING

ONE No. CRubE 0L THEFT
POINT AT 12 0’ CcLocK PosiTion.

W SOME OF COORDINATES TAKEN DURING JIV FOR AREA
2" NipPLE

WiTH BALL

VAL VE

0B SERVED " RloN- LEAKING AS AT TiME OF
[TElE‘TE\?FEVESﬂ&ATIoN Yi t"l%




THE SHELL PETROLEUM DEVELOPMENT COMPANY OF NIGERIA LIMTED.

JOINT INVESTIGATION REPORT FOR INCIDENT NO: ' Q l 2 g l l JIV report S/N: D 3 7 l

19. Impacted area boundary Coprdinates (Jfnore, Print and attach as an appendix)

hanA M -7
S/N Northing  Merens Easting  MeTEgs
_Bl294-13 45002688
| Q8% - 3% 45002919
6129410 4500 3¢ 1%
©lA8F 96 450v3¢- ||
6l39%- 172 4500 36 14
SRCTRETA 4499 8626
Gl A857- 18 4 Bovag 22
61286 24 449992 -06
Glag2- 9 4499g9- 29
612871 94 450033 03

~

e

e

P

P

G. INCIDENT INFORMATION:
20. Impacted Area Details

»  Total calculated area of impact

004 Ha

e Impact within SPDC R.O.W

» Impact outside SPDC R.O.W

NEs
No

21. Volume of il recovered before completion of JIV (V ee):
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THE SHELL PETROLEUM DEVELOPMENT COMPANY OF NIGERIA LIMTED.

JOINT INVESTIGATION REPORT FOR INCIDENTNO:} O 7R84} uvreportsiv: 0371

stovered ol Vge?

NOT APPLICABLER™"

22. Co

utation of estimated residual volume on site

a. Computation of estimated volume of pool of free phase ml (on land or confined water body).

i
ii.
iit.

iv.

—APPICABLE

Area (m?) occupied by pool-of free phase
Average Depth (m) of pool of @W

Emulsification factor:

Estimated Volunie of poolof fres phase oil.

Visar:

,r 1 Earrels
N PP prehd

b. Computation of estimated volume of infiltrated oil in the soil (V).
1. Estimated Volume of infiltrated oil at spill point (Vinf a)

CONSIDERING.
THE TivaL i
NATuRE ofF™
ThEe QPILLVZ

SITE AND

“"THE i
PosSS\1BIL{TY
THAT THE

Area* (m’) of soil covered by

facmtyx aﬁ;L,mJ_C&:B LE

Average Depth (m) a
P, (eﬁectl osny ofthesoil)._

Seil
!!E\'r'sm ! type-_&m:lbﬂ LLGHT
Oil Residence time on site, day: 5 b.ﬁ\’ e

Average depth of infiltration below leaking ﬁhty p1pew Lne I_e_A_g L E

Estimated depth of infiltration around spill

ligﬁ of:."' -

£ g»zgwff

iv.

- [NOT

!a."‘a.xf WER

mtéd Vo Is

Saledagiygne e

8

ted ail atapill point

EKTE NT OE Estimated Volume of infiltrated oil at second spill point [if applicable] (Vinf b)

twPAcT
OBSERVED
AS AT
.-rlME OF v
INVESTiGATISN
MAY wNOT v

REPRESENT ix
THE TRuUEg ;

EXTENT OF3. E

Area* (m®) of soil covered by the oil:
Average Depth (m) abow leaki

Soil type: T ¥
Cause of spill:
Oil Residence time §n s
Average depth of infiltration below leaking faci
Estimated depth of infiitration around spill point:

ity 1.e. pipeline/flowline:
PY(effective porosity of the soil).
vi.y Oil type:

" eabtE

barrels

SPiLL » VoLum Eumated Volume of infiltrated oil outside immediate spill point(s) region (Vm.f c)

COMPUTATION i
WAS DbonE i
USING THE &
FoRMurLA ™
SHoOWN N

THE ATTAacHEDd

V.

BLE

Area (m2) of soil covered by the oil:
011‘ Cv- ‘
Soil type:

Area (m”) of the pool f oil in ?’B
tmn of oik:
P, (eﬁ‘ectlve porosity of the soil).

Average Depth (m
st j...vom ofitfilirated oil. AT Vir Wﬁ &

APPE N bzi fomputatmn of estimated volume of oil on open water based on standard coloration.

A.

To talareaofoulonopenwatcr_N:D_A:LEL_l_CA:BLB
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oMPUTATION OF
VoLuME USING Twe

V3=

NET

ESTIMATED
LEAK VoruME FoRMuLA

SPILLED

Aﬁcf:z_:p_ r

WHERE, Vg = NET VoruMe SPiLLEb (1IN M%)

T = bdurAToN ofF LeAk (N sECondS),

C = DISCHARGE CoEFFICENT (= 0.62)

AP = PressuRe DIFFERENTIAL AcResS THE
PoiNT ©F LEAK, (1N PAScALS oR

P = own

- NEWToNS/M2).
t>r5:~13|“ry('N KG /oa3) / )
)C = FRACTiON OF oiL

IN THE LEAKING FAcILITY
A = CRess-SECTIONAL AREA
0 OF LEAK HoLE(IN m?).
CoNSIDERING

FLoww INE);

HE INTERNAL BoRE ‘DIaMeTeR of
13/ (= o.044m) FOR The 2" BALL VALVE, THE | ERK
CLEARANCE 18 ESTIMATED To BE APPROXIMATELY
p.02°% coF THE (_B_ORE bIAMETER

5 )2)( Tr, THAT s, THEJ

’_ BoRE AREA
{

THEREFUREf AD = 0'020/“ X Tr X s o#—#—):’- -

_ ( ] = 3.04 X l07m2.
T -'I;ME INTERVAL FROM  LEAK RepogT To

CONFIRMATION oF, And CLOSE-IN OF AFf

B ; ECTED WELL

= 142 HourS = |y, ¢ 3 €00 SEcCoND S = len)
Ap = Frowrine Pressure -

33 BARS —

| BAR =

£2, 200 SECONDS,
ATmosPheric PRessure ~
32 BARS = 39 % f0p,000 N/m?
p = BENSITY FoR BoNNY LIGHT oil qype

3,200, 000 N/m?
conSPERING BSW (BASE SEDIMENT Ay waTeR

B

850!((;,/1\(\3_
FRACTioN OF oL f = 1oo/- 22.29% = T77.71) =

OF 22.29°,
vS = 320 |0'"7)( 52,200 X 0.62 XJ

©.77717..
& X 3,200 000 Y ©T77¢
F o, B]50
= 0. 663%m> = (0.6634 X ¢.29)8rRRELS =



THE SHELL PETROLEUM DEVELOPMENT COMPANY OF NIGERIA LIMTED.

JOINT INVESTIGATION REPORT FOR INCIDENT NO: I 0 l 2 g I I JIV report S/N: 0 3?3

i.  Table of average depth of oil on water based on coloration ( **Spill Factors from USCG FOG (2000
Edition)
Thickness Percentage )
(mm) coverage Volume (m3)

Barely Visible | 0.00004
Silvery | 0.00008
Slight Color | 0.00015 0\ N
Bright Color | 0.0003 \J A P‘#; LD
Dull | 0.001 ] T
Dark | 0.002
Black oil | 0.1

Emulsion (30% Oil} | 1

Percent Total 100%

iii. Estimated Volume of oil on open water. V., A [ I a EE| cA |£arrgls

24. Calculation of evaporated volume:

i.  Estimated Volume available &' evappration H‘?’P"‘E‘Cr W

ii. E-Factor: 0

fii. EstimatedVolume of evaporated oil. Ve, Barrels

.M’lPl 1cARLE

Evaporation Factors (E-Factor) for SPDC Crude oil
Qil Type Days on site | Bonny Light Bonny Medium
Oil Residence time < 1 day 10% 5%
1-7 days 25% 15%
> 7 days 40% 25%
25. Net Estimated - bls) + Ve (bbls) + "Vigs (bbls) + Viod'

(bbls) ij (bbls)— .17 ( AS SHow ¥ x;PE NB X Aﬁ)

stimated Reported Volume** V, . (bbls)= 5 QA RR ELSJ

Calculation of the respective estimated m!ume is to be done on site as far as practicable using the new spill volume
estimation software on site; Conversion of mt’ to barrels is Volume (m3) x 6.29; **Round up estimated volume to next witole
number using the following rules:

®  Any spill volume in excess of 1 bbl  is rounded up to the next whole number.

o Anyspifl volume in less than 1 bbbl is rounded up to the next 0.1 bbl,

Examples: Calculated volume = 15.3 bbl  —--— Reported volume = 16 bbi
Calculated volume = 0.35 bbl  ~---~ Reported volume = 0.4 bbl
Calculated volume = 0.01 bbl ---—-- Regorted volume = 0.1 bbl.

Wherever this estimation tool is not applicable please refer to paragraph 6c (Deviations} of the JIV procedure fo use
appropriate steps for column estintation; record the calenlation in a plain sheet of paper and attach to the JIV report.

26. GENERAL STATUS OF THE SITE

A. Joint investigation of the incident site found that there is no residual impact after the initial
response and therefore recommend that the site be closed out O
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THE SHELL PETROLEUM DEVELOPMENT COMPANY OF NIGERIA LIMTED.

JOINT INVESTIGATION REPORT FOR INCIDENT NO:_} 097 LAl v report s 0371

B. Investigation of the jncident site showed that there is residual impact on site requiring further
works |~

27. REPRESENTATIVES

This report was filled, agreed and signed on the g/ @] /2044 by joint investigation
representatives from

= Host Community: V
* Department of Petroleum Resources [DPR]: R/
* National Oil Spill Detection and Response Agency [INOSDRA]: H/

. StateMinistryofEnvironmentﬁl\gEg;‘lNATeb NPF REPRESENTATIVE

e  Nigeria Police Force [NPF]: 0 WAS UNABLE To ATTEND JIV BUE
To NON-PaSSESSION oF REQUIRED

¢  Shell Petroleum Development Company [SPDCJ: CERTIFICATE FoOR

FLIGHT OPERATIONS

*  Signatories agree with reported findings: M TOo SPiLL § ITE.

®  Separate DPR form has been filled out with same ﬁndfugsﬂ/

Tick as applicable

28. Appendix 1: Overview sketch of the site

Loeation :SA NTA BARBARA WELL 6T FLowWLINE AT IKECﬂMnkmll
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THE SHELL PETROLEUM DEVELOPMENT COMPANY OF NIGERIA LIMTED.

JOINT INVESTIGATION REPORT FOR INGIDENT NO: 109789 ) _avrsportsn: 03 11

Page 8 of 9




