THE SHELL PETROLEUM DEVELOPMENT COMPANY OF NIGERIA LIMTED.

JOINT INVESTIGATION REPORT FOR INCIDENT NO: l 2 6 3 f_-. EI l JIV report S/N: O 0 ,2 1

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

1. Spill incident Number: I 2 G 3 G 9 I 2. Type of incident*_{J) ] 1 SPIiLt

3. Name of Location Qk OR l) IA I!IAN]FOI D

‘KQAKKQAB:?, |Aﬂ- s.sueRAYELSAG6LGA YE N QG;OA
7. Type of Production facility/Installation Mﬁ_N_]_ED_L_D_S.,Asset owner/District P \PEI ]N E

B. INCIDENT INFORMATION:

4. Name of nearest community

9. Details of incident

a. Déite of incident: 5 ] H DC]OBER, 20““"
b. Séart date/time of investigation: 08 TH ¢ TOB ER, 20'4"/’35 33 HOURS
. Investigation End damq Th 2 ﬁcl-l!;o_B ERAcnml investigation duration, daysm b H\/ S

d. Description of spill point environment

qr’h'med soil OILoose soil DRecently excavated arca
Ouinger water Bswampy MExposed pipe surface
CIwelt Platform (on Water) . Opritl rig

Additional observations around the spili point: T HE S P ORYGINATED F‘ﬂOM A
17 PRESSURE Po\NT VALVE oN THE 14 EXPoSED PIPELINE
WITHIN THE FENCED oKORDIA MANIFOLD. CRUDE oOIL STAINS
IWERE OBSERYED ON THE 147 PypeLiNE (AT THE PoiNT oF LEAK)
AS AT TivE oF INVESTIGATION, THE NUTS oN THE I PRESSURE

?. "lggcrgt‘izrlr Xgak‘;gi‘r? (::lgs applicable); o W ITHT BI{)’ E&&%Eoﬁgb
Obritled hole Osiack saw cut O Tear s FE ESO N (S))
DComplete Rupture - Oinward dent, Owell head tamperning W H EN THE
Oraited weid-on illegal hot tap valve, Oraitea Clamp DMissing Pipeline/Flowline o |NT
Ocrude oil theft (illegal bunkering) point, O hirg party tampering with Clamp leESTI &ﬂTm"

Third party tampering with valve setting, : OlThird party tampering with flange, TE“ M
DOcorrosion [Jsaver-pit over flow,  [dSurge vessel overflow, ATTEMPTED
DBulging Outward ClFlare System/Bund wall failure O Accidental 3 party equipment To
impact OIvalve Failure Oeom unit failure Olcold vent T HTEN
OIrelief vatve failure Oothers (specify) Wi T A

f. Incident caused by: SoiL |M§HPCH -FE:EI%

MThird party interference (Sabotagtzﬁ : erude theftD; Line theftC]; Accidental 3" party damagel3) LIGRT BRoWN

Loperational Oothers (including Mystery spills) LTy ¢ LAY,

*This can be: a) Ol Spift b} Driliing fluid/Chemical ¢) Siliation d) construction e} Encroachment f) Fire,
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THE SHELL PETROLEUM DEVELOPMENT COMPANY OF NIGERIA LIMTED.
JOINT INVESTIGATION REPORT FOR INCIDENT NO: l 2 6 g @ 3 I JIV report S/N: U 0 7 2 1
g. Spill point coordinatesy  ~
Measuring unit \ M / | M JLALATEY MLOl b(/'/!‘ -

Northing: Easting:

122270 3% 42578 96

&2 -

C. RISK ASSESSMENT
10 Type of environment:

dLmd DSwamp Owater Oseasonal swampD Shoreline/Waterfrent

i.  Type of environment to which oil has sp}ead:

WLand Wswamp:  Owater Oriver (identify)
CEASONAL)
ii.  Weather condition

CIrain .Ef Sunny Opry Cwet Clwindy Onet Ocool
11. Distamee from the nearest sensitive habitat
m]
,m]

,mj
m) CASSAVA FARMLAND
E IMPACTED BY SPiLL.

O Government reserved and desienated protected area [
O Drinking water source [
0O Built up area ) i

Farmlands |
Q Fish Farm/Pond [
0O Fishing net [
0O Others (specify).

12. Containment measures put in place;

\m Booms ElTrench m Dyke \MNamra] depression Clpie OInone
Hothers: CELL 0 PHANE .

13. Any pictures or video coverage? [ XV [N]

14, Further response/repair initiated as at the time of JIV? [ YJ/ [N]

If yes 10 item 14, give brief description:

P -IllgllEh Bi lO!MI INVESTIGATION TEAM PERSONNEL
ON ECOND DAY OF OINT INVESTIGATIoN NISIT.
[y [N]

15. Was there any disruption to the investigation?

If yes to itemn 15 give brief description:
“THE__COMMUNITY REPRESENTATIVES Mib NoT ConcuR WIFH THE
OF
ToINT WVESTIGATION ViSITh \WHItH NECESSITATED A FuRTHER
ENGAGEMENT BY SPDC WiTh GOVERNMENT REGULATORS AND
COMMUNITY REPRESENTATIVESage20f8ON i3 TH oCToBER 2ot AT
WHICH POINT, TECHNICAL CLARIFICATIONS WERE MADE AND ALL

Tiv PARTIES AGREED ON THE SPILL CAUSE AND SIGNED-DOFF THE
TIV REPORT.
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T R —— ‘ =
THE SHELL PETROLEUM DEVELOPMENT COMPANY OF NIGERIA LIMTED.
JOINT INVESTIGATION REPORT FOR INCIDENTNO: 12 6 369 | uvrepotsiv: 00 72 1
D, TYPE/NUMBERS OF PROPERTIES, IF ANY, FOUND WI:I'HIN THE AREA OF SPREAD OF OIL
16, Structurcs / Propertics
5/N | Type of Structures Description | Size Number Comments
] Y '
AN XA Ao A AE r
| BAVAY! (TN AR O MG
17. Crﬁpsf Economic Trees
S§/N { Type of crops | Youns Medium Matured Quantity Comments
L. [CASSAVA | v Lt TN AN
25D M".__M&cfE}_
2. [PAyw) TREES| v : A REGION
ARER oF
18. Figh/Nets/Ponds APPROXIMATELY
S Ha, J
S/N_| Fish/Nets/Pondy Description Quantity/Size | Comments
oy 2 I
£ ' —~ A4 )T o0 A A [aaDA AT
£ % _\i@:]sq WATH AREA OF TMPAC
' : | — R S
19, | | e?tgﬁ(Spccify) i.e. Animal Traps
thers Description Quantity/Siz¢ | Comments
N1 Al Vg N A Tl
ANI) \/ ! e [Vl HU
gssv g - —_ 1 ‘ ___
PR PHIC'DESCRIPTION OF LEAK POINT f(while detail report of the leak point shot Id be contained in the
C’hu &B 1, overview skeich of the site should be udded as an appendix 1) .
lh
PRESSURE
pomT ;
VALVE-~
uTs ' :
: | FU’W&E 1'io nave Mr-\c‘g’
S omT BEEN Nown
ALY B gson®
N PE “ﬁ.t 1Y) LERK
(I e nER L poT
Lo PiT
- NFOLS
Lotk A MAT 110 >
¢t LV ALARY Yo +
N\ YOR AW e sors
0 oW, oV ¢ £5)
A\0 _&"‘Sa"' W o AT
SE - nb Oprestinn T v iee
\\LP\'P’ 0 \ \ Le . 4

Y




THE SHELL PETROLEUM DEVELOPMENT COMPANY OF NIGERIA LIMTED.

JOINT INVESTIGATION REPORT FOR INCIDENT NO: ] 2 b 2% 41 avreportsin: 0() 72 1

AKEN DURING JIV FOR AREA CALCULATION
20. Impacted area boundary Coordinates (/

SN Nonhing(-m) Easting Llu)

F: TABLE SHOWING SOME OF COORDINAT& ?
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COORDINATE LIST OF OKORDIA MANIFOLD SPILL @ IKARAMA.

MINNA MID BELT

PTS

EASTINGS

NORTHINGS

819

443602.19

127911.81

820

443633.07

127933.22

821

443639.25

127939.35

822

443700.85

127933

823

443716.19

127914.51

824

443708.99

127902.24

830

443564.94

127825.89

331

443580.4

127844.27

832

443602.05

127868,79

833

443562.12

127908.86

834

443552.91

127918.11

835

443516.09

127964.33

836

443500.64

127952.08

837

443510.02

127995.08

838

443540.79

127982.68

839

443537.66

127967.33

842

443577.67

127951.84

843

443589.99

127951.8

844

443586.96

127967.17

845

443605.41

127951.75

846

443614.58

127933.28

847

443596.04

127917.97

848

443596.04

127917.97

849

443642.04

127850.22

853

443651.25

127840.97

854

443681.96

127810.14

855

443604.87

127788.88

856

443533.84

127736.87

857

443530.73

127727.66

858

443521.46

127718.47

859

443314.63

127593.15

860

443289.92

127574.79

861

443259.07

127562.6

862

443274.69

127630.15

863

443160.61

127602.86

864

443086.53

127563.15

865

443031.03

127547.97

866

443104.76

127483.2

867

443414.58

128016.89

868

443396.1

128016.95

869

443374.54

128020.1

8360

443416.25

127964.83




8361

443301.5

127980.62

8690

443304.65

128037.47

8660

443029.89

127480.56

8650

442987.78

127520.57

8300

443487.69

127776.34

8301

443376.56

127705.7




THE SHELL PETROLEUM DEVELOPMENT COMPANY OF NIGERIA LIMTED.

JOINT INVESTIGATION REPORT FOR INCIDENTNO: | 2 6 R Dl v report s/N: 00721

G. INCIDENT INFORMATION:
20. Impacted Area Details .

7 [Dik
= Total calculated area of impact

e Impact within SPDCR.O.W NMe<
e Impact outside SPDC RO.W ~t ¢S
- |
21. Volume of vil recovered hefore completion of JIV (Ve )
ft i : Barrel
i Recovered oil Vi N L arrels

Controlled recovery/evacuation from source with no impact to environment;

I N L. | Barrels I

l,200 BARRELS.

*Notes: -
. Volumé éslimation was done using an excel based toal. (see attuched for detuils oi the calculation)

_®  Reported spilled volume is an estimate
Write other relevant notes taken into consideration for estimating the spilied in the box below:

IN ADHERENCE To "THE WORK INSTRuCTiONS Fof
ToINT INVESTI GATioN OF ot SPILL INCIDENTS (T
PROCEDBURE) WHICH REQUIRES DEBULTION oF YET-To-BE-
RECOVERED SPiLL VOLUMES IN S1TuATions WHERE A NEW
ShL 1S SuPEMMPOSED oN AN BEXISTING SPILL, THE
UNARECOVERED SPiLL VOLUME ESTIMATE OF 20 BARRELS

TED. T© ARRIVE AT TRE ESTIMATED REPORTED
:JO’:.‘?JM%.EE%SVE.APPROxIMHTEL‘J' 9% REt:rW‘ER*I WAS MADE QF

-

Caicutation of the respective estimated volume is Yo be done on site as far as practicable ising the new spill volume estimation software on site;
Conversion of rt’ to barrels is Volume (m3} x 6.29; **Raund up estimated volume 1o next whole mimber using the following rufes:
o Anyspifi volume in excess of 1 bbI is rounded up to the next whole sumber.

o Anvspitfvolume in less than 1 bbl  is rownded up 1o the next 0.1 bbi

Exaniples: Calerlated volume = 15.3 561 —— Reported vofume = 16 bbf
Calewiated volime = 0.35 bbf  <aneven Reported volume = 0.4 bbi
Calewlated volwne = 0.0 bbf  —eanema Reported valume = 0.1 bbl.

Wherever this estimation tovl is nor applicable please refer to paragraph 6 (Deviations) of the JIV pravedure 1o use appropriate steps for
columm estimation; record the calendation fn a plain sheet of paper and attach to the JIV report.
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JOINT INVESTIGATION REFORT SFILL VOLUME ESTIMATE FOR INGIDENT No:_l_’LG,_S_@,‘JI i

ESTIMATION OF OIL SPILL VOLUME

A OIL SPILLED ONSHORE/OFFSHORE (Leak stopped at source)
Impacted Area Details
Yotal Calculated Area of iImpact
i Impact within SPDC R.O.W
i Impact outside SPDC R.O.W

I Estimated Recowared oil (Net)

71,009.00 |m*

[ ocodens

|Estimated Recovered ol [Net) Viees 0.00 bbis
a Compmm of vomme nf free pbase olf (on fand or confined water body)
i Total area oceupied by pool of free phase oif 54,150.00/m*
it Average depth of pool of free phase oil 0.003]|m
it Emulsification factor (If applicable, slse 0%) 0%
Estimated Volume of pool of free phase oll, Vyen | 162.48]m’
Estimated Volume of of free oll, V, 1,021.81 bbis
b  Computation of estimated voiume of Infiltrated oil in the soil {V 1)
1 Volumae of Infiltriated oit at apill point (V)
i Total area covered by the oit (infittration) m?
ii Average depth of infiliration above leaking facility i.e. pipeline/fiowtine | m
i Soll tvpe - Seect - v)
iv P, {effective poroaity of the soi) ul%

v Cause of spill
vi Caiculation of days for infiltrution below the leaking point on pipeline or Rowline
Incident Date JIV Dato Days an Site
10/@14 1080 - 1@9;2014 16:05 s
7

| Thwd party iterierence.  w

infiftration of oif types in various soil lypes vs time.

Soll type Approximate time to reach 1m depth below ground level
Cil type Sand {.cam Ciay
Bonny Madium 3 weeks 3 years > 10 years
Bonny Light 2 days 2 months > 10 years
vil Oil type

vili Average depth of infiltration below leaking facility i.e. pipeline/fiowline
ix Total depth below ground surface of infiltration of ofl

Estimated Volume of infiltrated ofl, Vs

[Estimated Volume of infiltrated ofl, V y, 0.00 bhis
2 Volume of Infiltrated oil at second spill point [Iif applicable] (Vs
i Total area covered by the oil (infittration) m?
ii Average depth of infiltration above leaking facility l.e. pipelineflowline m
iii Soil vpe :—s““ o
tv P, (effective porosity of the =oii) ol
v Average depth of infiltration below leaking facility i.e. pipeline/flowline | 0.00gm
vi Total depth betow ground surface of infiltration of oil [ coogm
Estimated Volume of infiltrated off, Vs | 0.00]m’
[Estimated Vatume of infittrated o, V .4, 0.00 bbis



JOINT INVESTIGATION REPORT SPILL VOLUME ESTIMATE FOR INCIDENT NO: I 2 6 ; 6 q ‘

3 Volume of infiltrated oll cutside immedlate spili point(s) reglon (V)

i Total Area covered by the ol (infiltration) 15,859.00/m”
il Total Area of the pool of free phase ofl in touch with soil 1,050.00m”
i Soil type [Smyorsandy oy __ @
iv P, (effective porasity of the soil) 12I%
v Average depith beltw ground surface of infiltration of oil * m
Estimated Volume of inflitratad oll, Vyy, | 2.36]m’
[Estimated Volume of infiltrated oll, Vyy, 14.81 hbis |
4 Volume of infiltrated ol outside immediate spill point{s} region (superficial Impact, Vrq)
i Total Area covered by the ail (infiltration) m?
ii Total Area of the pool of free phase ol in touch with sail m?
lil Average depth befow ground surfaca of infiltration of oii m
Estimated Volume of infiitratield of), Vy. [ 0.00]m”
[Estimated Votume of infittrated o, Vyy, 0.00 bbis |
Estimated Total Volume of infiltrated off, Vyy 238 m’*

[Estimated Totat voiume of infitrated oil, ™ 14.81 bbis ]

¢ Computation of volume of oil on open water based on standard coloretion

i Total area of oil on open water :m‘

it Table of average depth of oil on water based on coloration

Link to Coveyage Visual
Spil Factors from USCO FOB (2000 EdMion) ald
COVOripe
Thickness {mm) %] Volume {m}}
0.00004) 0.0000
0.00008) 0.0000
0.00015) 0.0000
0,0003] 0.0000
0.001 0.0000
a.002 0.0000
0.1 0.0000
1 0.0000:
Parcent Total 0% 0.0000]
Estimatsd Volume of oll on open water, Viy 0.00 m"

|Estimated Volurnie of oll on open water, Vy .00 bbls |

3 calculation of evaporated volume

Evaporation Factors (E-Factor) for SPDC Crude oif
Residence fime of spilled oil (days on site) Oil type -
Bonny Light Bonny Medium

< 1day 10% 5%

1-7 days 25% 15%

> 7 days 40% 25%
i Was off recovery before JIV completion done before JIV date? _ " el
ii Exsimated volume available for evaporation . 1,036.63%

W Eacor —
|Elﬂmmcl Volume of wlegrlhd oll, V“ 182.93 bbils

[Net Total Estimated Spilled Volume, Ve, 1,219.56 bbls

NOTE: The pressant spill incident was overlapped by the Immediate past spill Incident at same location {ID 7794724} where out of an
estimated apill volume of 629 barrels, 543 barrels was recovered while some spill was consumned by fire. The unrecovered spill voluma
estimate of 20 barrels is hereby deducted from the net cumulative estimate of 1,279.56 barvels to arvive at the actual net splll volume
estimate for tha present incldent; thus, 1,219.56 - 20 = 1,799.58 barrols.
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THE SHELL PETROLEUM DEVELOPMENT COMPANY OF NIGERIA LIMTED.

JOINT INVESTIGATION REPCRT FOR INCIDENT NO: I 2 6 3 é.El I JIV report S/N: O 0 I 2 1

23, GENERAL STATUS OF THE SITE
A. Joint investigation of the incident site found that there is no residual impact after the initial
response and JIT therefore recommend that the site be closedout O
B. Investigation of the incident site showed that there is residual impact on site requiring further
works
24. REPRESENTATIVES

This repoert was filled, agreed and signed by the following joint investigation representatives:

Host Community: Iﬂ/

Department of Petroleum Resources [DPR]: E/

National Oil Spiit Detection and Response Agency [INOSDRA]: E/
.State Ministry of Eanvironment [SME]: ﬂ/

Nigeria Police Force [NPF|: E/

Shell Patroteum Development Company [SPDC]: B/

Signatories agree with reporied findings: B/

Separate DPR form has been filled out with mmeﬁndt‘ngsM

Tick as applicable
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THE SHELL PETROLEUM DEVELOPMENT COMPANY OF NIGERIA LIMTED.

JOINT INVESTIGATION REPORT FOR INCIDENT NO: 1 2.6 269 IV report SIN: 00721

25. Appendix 1: Overview sketch of the site

Location: OKORDI1A_MANIFOLD, AT IKARAMA - OKORDIA.

CASSAVA VY  JReA CovERED, ek o
FARMLAND IMPa cTe R soL. of FREE-PHASE N
BY seni. B N 02 o (I'; <o),
..5_.. v ' .
AREA oF INFILTRATION ‘/ 2\
AREA . IN SouL. \\ \
CO‘\_IE"R.E.D 1 PoSiTion BF
FREE- PHASE O\ WITHIN . \\
IN SERSONAL | OKORBIA ) \
SWAMPY TERRAIN ' MARIE LD,
(WiTH IMPACTED PALM TREES), AT N/,
_ -~ ®
% )
et ST
T WPl'i'
|

COVERE> &Y
AR T FREE-PHASE O'-
(WiTH [NEICTRATION

' >
Po coME REGIOWS

i sot.

AREAS CoVERED BY

CE"""?HP‘:Q PooL OF FREE-PHASE on

N\“Tzféhas IN SEASONAL SWAMPY

(?Etu\\"\}mﬁMENT) “TERRAIN w'\TH PaLM TREES IMPA CTED‘
¢ N THick BusH /FoREST,
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