THE SHELL PETROLEUM DEVELO#’MEINT COMPANY OF NIGERIA LIMITED

JOINT INVESTIGATION REPORT FOR INCIDENT NO: _ ﬁ 'y 3 ,O/Z 5?055

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

1. spill incident Number: | 02 80D 3 2.Type of incident* _{f L. ST LA,
3. Name of Location !Z’-#-”'AL‘Q Ki R“ - BONNLI PIPELINE _(DISUMSL)
4. Name of nearest cnmmunity‘ LO’V]HTO Ry s State; i‘Z} VEE“S 6. .GA B ONN N

7. Type of Production facility/Installation ﬁ PELIME 3 Asset owner/ District IQ [PEL e

B. INCIDENT INFORMATION:

9. Details of incident QIND ﬁUCTHSTJ 10i3

a. Date of incident:

b. Start date/time of investigation: {.&3 71 ﬂwa. 21 3/ f- 36 PM
¢. Investigation End date: f‘} ¥ q(;u(f_z‘y

d. Description of spill point environment

OFirmed soil Oroose soil O Previously excavated area
Olunder water gSwampy \ZExposed pipe surface
Dl wen Plateform (on Water) DRjg
e. Description of leak point (tick as applicable);
Oprilted hole ClHack saw cut ClExplosive tear,
DComplete Rupture - Omward dent, [ Well head tampering
OFailed Weld-on illegal hot tap valve, DMissing Pipeline/Flowline)
Ocrude oil theft (illegal) bunkering) point, O Third party tampering with Clamp
O Third party tampering with valve setting, O Third party tampering with flange,
Comosion [l Saver-pit over flow, [ Surge vessel overflow
Houtward dent DFlare System/Bund wall failure
CIvalve Faiture O com unit failure O cold vent
CIRelief valve failure Oothers (specify)
f. Incident caused by:
Ol Third party interference E(/)perational DMystery
g Spill point coordinates s
Measuring unit Il MU R — PO O]
Northing:{ g™ Easting:{ o)

S?%gg. OO "SR v
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*This can be a) Oil spill bj Drilling fluid/Chemical c) siltation d) construction e) Entroachment f) Fire,



THE SHELL PETROLEUM DEVELOPMENT COMPANY OF NIGERIA LIMITED

JOINT INVESTIGATION REPORT FOR INCIDENTNO: _ © / U4 / 0L P05 3
C. RISK ASSESSMENT
10. Type of environiment:
O Land -,E(Swamp \w’ Water O Seasonal swamp
i Type of environment to which oil has spread:
Oland g Swamp 5 Water O River (identify)
ii. Weather condition

O Raining d,Sunny
11. Distance from the nearest sensitive habitat

O Government reserved and designated protected area [ s = s
[ Drinking water sourcc [ .m] NUN‘: SE!:N
O Built up arca [ ] - -
[ Farmlands [ Jm] w Rl \“CIH“‘-[
O Fish Farm/Pond { ,m]
O Fishing net [ m]
0 Others (specify).
12. Containment mcasures put in place;
d Booms O Trench O Dyke
I Others:
13. Any picturcs or video coverage? [N]

I ves give brief description:

14. Was there any disruption to the investigation? Oq/
L i,

CATL)

L(’ AV

N

[
Nor R

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

h[’ﬂ’\{-’ ] e VR . PR
NONE— (i in RPEH (F—impses
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THE SHELL PETROLEUM DPEVELOPMENT COMPANY OF NIGERIA LIMITED
JOINT INVESTIGATION REPORT FOR INCIDENT NO: n7 Par /U’i 1239, 532

16. Crops/Economic Trees

Mediuzm Matured Quantity Comments

S/N | Type of crops | Young

Y | fipry, 4 — s ¢ by
Norte Nt AfE 5 F P acT

17. Fish/Nets/Ponds

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

Mn..-—-— l:.-_---'l..a N rz J— i e i,
A R KER [COF ///-rlc:r'

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

S/N | Others Description Quantity/Size Comments
O PP .1 r—ﬂﬁ_’ﬁ_ﬁ,&gﬁ__ : P B
INUNE A7 W—ﬁ—;‘ Cq

E. GRAPHIC DESCRIPTION OF LEAK POINT While detail report of the leak point should be contained in the
Leak report, overview skeich of the site should be added as an appendix 1)

A SecTion oF Lh" ALAKIRI — BONNY PIPELINE AT ILDMATOLU

AT 12 © Clock Posyfiou
HokE (Corrosior) AT 12 O’ CLock paidion

<~ T

SHOW G A Holg

Qj'.”

FRom flakie,

To Bowuy <
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THE SHELL PETROLEUM DEVELOPMENT COMPANY OF NIGERIA LIMITED
JOINT INVESTIGATION REPORT FOR INCIDENT No:__(1 7013 / JOLEO53

F: TABLE SHOWING SOME OF COORDINATES TAKEN DURING JIV FOR AREA CALCULATION

19. Impacted area boundary Coordinates {if more than 12 points, Attach as an appendix 2)
NUuAR A - MUD BELT

SN NorthingCne ) Easting { i D

] 61757 - v 55227 O

45 59768 - oV CI5243
412 ST1LY 00 5153506 ®
awhs 51%p% > ©0 515250 00
175 5782 - o0 515250 -
415 |  SI9HC + &0 S1529¢- %
ALD S b - OO 51554 60

/
/

——
/
=

G. INCIDENT INFORMATION:
20. Impacted Area Details

[ —

s Total catculated area of impact A 77 Hﬁ
e Impact within SPDC RO.W ~[ES
e Impact outside RO.W NES

21. Volume of oil recovered before completion of JIV (V_j:

s NiL barrels
cES ATTACHED NDTE foR (ompuiniion
eF SPLLED Volume

20. Computation of the residual volume o site
a. Computation of volume of pool of free phase ol {on land or confined body).
i, Area (m’) occupied by pool of free phase oil

ii. Average Depth (m) of pool of free phase oil

Page 4 of 9.



THE SHELL PETROLEUM D_EVELOPME“T COMPANY OF NIGERIA LIMITED

- ) L
JOINT INVESTIGATION REPORT FOR INCIDENT NO: 0 703 /0/(. 5’0 55
iii. Emulsification factor: H J=
iv. "'Volume of pool of fres:phase oil. V poot’ | N it I hmlsl
b. Computation of volume of infiltrated oil in the soil (V.. M
i  Area *(m?) covered by the oil: &:

ii  Area of the pool of free phase oil in touch \\‘
iii Awverage Depth (m) below ground surface nfiltration of oil:

iv  Soil type: &0 \

v P, (effective porosity of the soil)

iv. Volume of infilirated 011 Viuf - barrels

21. Computation of volume of oil on open water based on standard coloration.
i. Total area of oil on open water:
. Table of average  depth of cil on water basad on coloration ««

Thickness Percentage
{mm) COVerage Volume (m3)
Barely Visible 0.00004
Silvery | 0.00008
Slight Color| 0.00015 '6
Bright Color | 0.0003 lg;\-
Dull | 0.001 o \Cﬂ
Dark | 0.002 *W"
Blackoil | 0.1 A )
Emulsion (30% Oil)| 1 n'
Percent Total 100% Total Volumae ﬂ
fiil. | Volume of oil on open water. Ve | |barrels |

22. Calculation of evaporated volume:

i Oil type: BONHY LiGHT
ii. E-Factor,

il | Volume-of eyaporated oil. Vet | N v T fr ??L. CARLE I barrels
Evaporation Factors (E-Factor) for SPDC Crude oil
Oil Type Days on site Bonny Light Bonny
Medium
Period Since Qil < | day 10% 5%
Spill
1-7 days 25% 15%
> 7 days 40% 25%
Page S of 9

*If area is not same as the total area of impact, please indicate in the overview sketch
** Spill Factor from USCG FOG (2000 Edition)



THE SHELL PETROLEUM DEVELOPMENT COMPANY OF NIGERIA LIMITED
JOINT INVESTIGATION REPORT FOR INCIDENT NO;____ 0703/ /02 8053

23. Gross Total Estimated Spilled Volume

Viesi(bbls) = Vo bbls) + Vi (bbs) + Vi (bbls) * V oo (bblS) + Vi (bbls)

Vg (bbis)=

24. Net Total Estimated Spilled Volume

V g (bbls) = Ve dbbls) + 0.6*V,, (bbls) + V,,; (bbls) + V oo (bbls) + Vies (bbls)

vEswbls)= S EE ATTRCHED NeTe For \|otume CompuiAiios

*Calculation of the respective estimated volume is to be done on site as far as practicable using the new spill volume
estimation software on site

*(Conversion of m3 to barrels is Total volume VT (m3)} x 6.29
*Emulsification factor for spill on water to consider is 60% of volume of oil.

25. 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 [

B. Investigation of the incident site showed that there is residual impact on site requiring

further works w/

26 REPRESENTATIVES

This report was filled and signed on the 23 /10 B /201 & at incident site by joint
investigation representatives from

Host Community W/

Department of Petroleum Resources [DPR]: O]

National Oil Spill Detection and Response Agency [NOSDRA]: 52/
» State Ministry of Environment [SME]: ﬁ/

Nigeria Police Force [NPF]:52

« Shell Petroleum Development Company [SPDC]: 5

Tick as applicable
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Notes on the JIV to 24"’ Alakiri — Bonny Pipeline {disused GPHSL) at llomatoru

Date of the JIV:

29" August 2013 | JIV team mobilized to site and JIV was successfully conducted.

Cause of spill:

e The JIV team observed and agreed that the cause of incident is Operational (Corrasion).

Area of impact:

e During the investigation, residual impact was observed on site in form of oil sheen on
water and infiltration on swamp. The total area of impact is 2.77(HA).

Volume spilled:

As at the time of investigation, no free phase oil was observed despite the containment boom
in place. Also, it was noted that the line is not in use. However, with the observed impact, it is
assumed that due to tidal influence, all the spilled oil must have been dispersed. Due to the
nature of the incident and the condition of the site, the preferred volume estimation method is
based on the spilled volume equation:

Vs = AoTCo F—M f
pfr'q

The pressure differential Ap (p -p,) at spill point is assumed to be 100,000 N/ m® = 1bar.
Bonny light is the crude in the line and the density { o, ) is 850 kg per m®

Time (T) from the reported time of the oil leakage to time of the visit is 604800sec.
Surface area of the hole (Ao) on the line is taken to be 0.00011m? {as measured)
Standard discharge coefficient {C,) is taken as 0.62

The fraction (f) of oil in the pipe during the incident (residual oil) is taken as 1% (disused
pipeline)

Based on the above consideration and assumptions, total volume spilled is estimated to be 40.92
barrels, approximately 41 barrels.

Therefore estimated spilled volume is 41 barrels.




THE SHELL PETROLEUM DEVELOPMENT COMPANY OF NlﬁEﬁ?/JMITED

Vit 1028505 3

JOINT INVESTIGATION REPORT FOR INCIDENT NO:

27. Appendix 1: Overview sketch of the site

Location : 2 jt"' MAKARL — BONNY PifslisE AT | oMmaTolu

R[ cHT oF IMAY
_..--216-" A’Lﬁk‘ial —QDNN'\.’ F’”’EL){JE

—

e

/

SPiLL YOINT
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THE SHELL PETROLEUM DEVELOPMENT COMPANY OF NIGEF? LIMITED

JOINT INVESTIGATION REPORT FOR INCIDENT NO:

J028053

21. Appendix 2TABLE SHOWING ADDITIONAL COORDINATES TAKEN DURING

JIV FOR AREA CALCULATION

Easting

SN L Northing
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