JOINT INVESTIGATION REPORT

_ INCIDENT NO: L26EL 2. (o JIV report SIN 1 139015

(Note: As practicable as possible e JIT report is o be signed in the field by all the participating paries)

A GENERAL INFORMATION:

1. Fountain lucident Number 2% CL2E  atpeotinienOlL SPILL
3. Name ofLocatlonl 40 KORD{A -~ RUMUEKPE [ PellNE .

4. Name of nearest commumt)w O \—Xﬁ! State: Q\\LE‘?; 6. LGAW Ng
7. Type of Production fﬁczhtyflnsmllatmno [ P‘ Pe{—v {ME

-8 Asset ownerfDlsmct‘H% ngLL mkﬁtﬂjﬂ DEW GFM-P&:N'\/ (51__
B. _lNCIDE.NT'1'mrnolzwn\[}f;"m1br LM UOED/ P\V@U'*‘u€

g, Detaifs of incident

-a. Date Reported: > ith -..'SU‘PLE Q-ﬁi-p
b. Start date/time of mvc_st:gatl_oﬁ BT ; 231.9/ ‘QOH'&S
¢. Investigation End dateOTHE :]—'\Xt\l& 201 A ctual investigation duration, days: __&_QD_W

d. De_'scripﬁc'm df'"spill point environment.

Crirm soil Eroose soil mccntly excavated arca
Cltnder water ' DS_wampy DExpciscd pipe surface
Clwen Platform (on Water Oprit Rig

Additional observations around the spill point* TS (S THE Poois(( W Hﬂ‘s ﬂg.?om*eb

HOK TR STH OF SWE, Aato (Fiy 20468 A Non-LEaL
PoLT, (’1%(0?9@ Al )

e. Description of leak point {tick as-applicable);

EdDritled hote i Hack saw out O Tear( ),
DC‘.omple{:e Rupture - D Inward dent, 0 Well head tampering

Oaiied Weld-on fltegat hot tap valve [ sailed Clamp, ] _Missihg_Pipelinch lowline

M Crude oil theft (illegal bunkering} point, 1 saver-pitover flow [ Third party tarmpering with Clamp

] ‘Third party tampering with valve setting 1 .Bul'ging Oubward {1 Third party tampering with flange,
] Flare Systemy/Bund wall failure Cdcoid vent 1 Surge vessel overflow,

E3 valve Failure : [ Relief valve failure LdAccidental 37 party equipment impact:
Dlothers(specity)

f. Incident caused by:
E‘ﬁm‘d party interference (Sabotagel]; crude theftf Line theftill; Accidental 3% party damagel3)
Coperational Clothers (including Mystery spills},

*This can be: a} On' Spilt k) Dritling  fluid/Chemical¢j Siltation d} cohstruction ¢) Encroachment f) Fie, g) non feaking Theft point removal
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* JOINT INVESTIGATION REPORT
INCIDENT NO: 22 LELL 2L aiv report SIN:1 030015

g Spill point coordindtes

i Measurir_lg Emit-‘ [Kl G'S gq’
“MNorthing: L—A"T-L mDE Easting: ; ~ (. GI"[TLLDG
Sz é.zp%g/s

7
/ A
/ el

L

C. RISK ASSESSMENT

10, Type of environment:

Efzmd DSW‘&;}'};}_ Owater E’geas_qnal'swa;np Q'Shure]inefwatcrﬁ-ént
i, Type of environment to which oil has spread:
B and Llswamp Clwater Eriver (identify)
ii.  Weather condition | '
Crain Riuny [Ioey  Owee  Owindy CHat  Ceool

I 1. Distance to Sensitive habitat within 100m radius

O Government reserved and designated prolected area [ »m]
e ] o e
a Farmlands i [ mlf \(CNTY S
o gt [ orcenved
O Others (specify).
12, {Z‘fomainmeﬁt_measuras put in place;
DB'O_G[‘I!S Dlrench D[)ykc DN'amral depression Rz Cvore
Ooters,.
13, Any pictwres or video coverage? |97 g N7
14. Furiher resporise/repair initialed as at the time of JIV? AN¥d [N]
If yes 1o ftem 14, give brief description: . '
Qe RY CLAMAR G- ONGOINCE.
15. Was theré any disruption to the investigation? [ Y] ANy3—

B » ) Version 2019/01
Distribution of copiés; While (Asset Owner}; Pink. (DPR)_: Green (NOSDRA}; Yellow {State'Ministry of Environment} ;. Blue (Host )
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JOINT INVESTIGATION REPORT

INCIDENT NO: 2% 664 Q& JIVreport SIN: 1337315

If yes to item 15 give brief description: N(‘S'l" A P {T'L\C A2l T
NOT APPUCARLE
16. Was ITV delayed? EYl  RN3-
If yes to item 16 give brief description; NDT 'PTPI)L-\%'ELE

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

[

\ | THN NRAVAN
[ R LY ]\.I-' | WAV N/ V1
GRAPHIC DESCRIPTION OF LFAK POINT ( while detail report. of the leak point shauld be contained in the.
m;mrr gverview skefch of the site should be added as an appendix 1)- ﬁ ey I QKD RE) A~ —
e PApeliNE

AT AKARA—OLL StSla A~ 20 VLLEGAL Con@ditent
Cﬁa—?/gfvw ) ETALLED AT 1. OFCLoT e 24 upiikaldidl

S LLEGAL  ConnEeilon
QIH’F‘

AT
14 ]B
@K@ QDU‘\‘ Q&&ML\& KPE- Version 2019,-'01
Distrbution of capnes White (Assat Owner); Pink {(DPR); Green (NOSDRA); Yeliow (State- Mamslry of Enwmnment) Blue {Host
Commuonity, Page 3cf 8.




JOINT INVESTIGATION REPORT
| INC.IDENT.NO: 22LER D & IV report sin: 1030015

F: TABLE SHOWING SOME OF 'C'OORDINAT LS TAKEN DURING JIV FOR AREA CALCULATION

21, nﬂpacted area boundary Coordinates (If more, Print and attach as an appendix) N Grg g 4__

NN AT TUDE B | ol G\ TUDE-
| SIS L. Coo0K
SRS 6. 500 |-
RS 6 455 F
S G> A9YTFE
SRS £.A9S 35
S ey Q, HBY YL
Sl g & 49996
SLtel . ST
S G . SO0 4|
S U b. SO
S WY C. S0009
S.WRY 6. S
< V44 §. SOOOF
<4 &. 4903
ST (6. 49555
S ANSSH €. 4995
S A b SOHL
CADeE & SooRst
S0 44k 5. SoosA4-
% 1LDOY] G.Seo420
S Y 6. sso <L
5 No9L4 G.4957FFS
e G Asbste
S \UEAS 6. 499RC
g:l:ritt:ﬁt; ofcnples White (Asset Owner); Pink (l:g:;esﬁ; [BNOSDRA) Yeliow (State Ministry of Eny ronmm\'l!t?rsé?ur:jﬂgsgtlm




JOINT INVESTIGATION REPORT SPILL VOLUME ESTIMATE FOR INCIDENT NO: "2-&' % g,g/-)—'@:

ESTIMATION OF OIL SPILL VOLUME
FID OF 2368826 14"OKORDIA - RUMUEKPE PIPELINE AT AKARA-OLU.
A OIL SPILLED ONSHORE/OFFSHORE (Leak stopped at source)

I Details
Total Calculated Area of Impact 665.00(m’
i Impact within SPDC R.O.W 0.00|m?
ii Impact outside SPDC R.O.W 0.00{m?
1 | of oil reco’ letion of JIV
i Estimated Recovered oil (Net) [ ooojebis
|Estimated Recovered oil (Net) Vo) 0.00 bbls
2 Computation of estimated residual volume on site
a  Computation of volume of free phase oil (on land or confined water body)
i Total area occupied by pool of free phase oil 40.00|m?
ii Average depth of pool of free phase oil 0.001|m
iii Emulsification factor (If applicable, else 0%) %
Estimated Volume of pool of free phase oil, Vyoq I o,oqlm’
[Estimated Volume of pool of free phase oll, Vpo 0.25 bbis
b  Computation of estimated volume of infiltrated oil in the soil (V)
1 Volume of infiltrated oil at spill point (V,)
i Total area covered by the oil (infiltration) 4,00|m?
ii Average depth of infiltration above leaking facility i.e. pipeline/flowline 1.400im
iii Soil type quy v
iv P, (effective porosity of the soil) l:[%

[thid party interference % |

v Cause of spill
vi Calculation of days for infiltration below the leaking point on pipeline or flowline
Incident Date JIV Date Days on Site
6/9/2019 9:30 6/10/2019 15:00 1
If ‘cause of spill' is operational, use 1 week as worst case
scenario except where ‘days on site' exceeds 7. 7
Infiltration of oil lypes in various soil types vs time.
Soil type Approximate time to reach 1m depth below ground level
Qil type Sand Loam Clay
Bonny Medium 3 weeks 3 years > 10 years
Bonny Light 2 days 2 months > 10 years
vii Oil type Bonny Medium v_]
viii Average depth of infiltration below leaking facility i.e. pipeline/flowline 0.000jm
ix Total depth below ground surface of infiltration of oil m
Estimated Volume of infiltrated oil, V. [ 0.45]m®
|Estimated Volume of infiltrated oil, Vi, 2.82 bbls
2 Volume of infiltrated oil at second spill point [if applicable] (V)
i Total area covered by the oil (infiltration) m?
ii Average depth of infiltration above leaking facility i.e. pipeline/flowline m
jii Soil type Silty or sandy clay v |
iv P. (effective porosity of the soil) l;;l%

v Average depth of infiltration below leaking facility i.e. pipeline/flowiine
vi Total depth below ground surface of infiltration of oil

Estimated Violume of infiltrated oil, V

|Estimated Volume of infiltrated oil, Vine




JOINT INVESTIGATION REPORT SPILL VOLUME ESTIMATE FOR INCIDENT NO:Q—S.Q’ m@

c

3 Volume of infiltrated oil outside immediate spill point(s) region (V)
i Total Area covered by the oil (infiltration)

ii Total Area of the pool of free phase oil in touch with soil

iii Soil type

iv P, (effective porosity of the soil)

v Average depth below ground surface of infiltration of oil

Estimated Volume of infiltrated oil, Vi,

621.00

I 0.01]m’

[Estimated Volume of infiltrated oil, Vi

0.09 bbis

4 Volume of infiltrated oil outside immediate spill point(s) region (superficial impact, Vjrq)

i Total Area covered by the oil (infiltration)

ii Total Area of the pool of free phase oil in touch with soil

iii Average depth below ground surface of infiltration of oil

Estimated Volume of infiltrated oil, Vj,rg

mz

mz

I
[ 0.00]m’

0.00

[Estimated Volume of infiltrated oil, Vi

0.00 bbis

Estimated Total Volume of infiltrated oil, Vi

0.46 m*

lEstimatad Total Volume of infiltrated oil, Vi,

2.90 bbls

Computation of volume of oil on open water based on standard coloration
i Total area of oil on open water
ii Table of average depth of oil on water based on coloration

Spill Factors from USCG FOG (2000 Edition)

Link to Coverage Visual

TR o

Percentage coverage
Thick {mm) (%) Volume (m3)
Barely Visible 0.00004 0.0000
Silvery 0.00008 0.0000
Slight Color 0.00015 0.0000
Bright Color 0.0003 0.0000
Dull} 0.001 0.0000
Dark] 0,002 0.0000
Black oil 0.1 0.0000
Emuilsion (30% Oil) 1 0.0000
Percent Total: 0% 0.0000
Estimated Volume of oil on open water, Vyu 0.00 m*
[Estimated Volume of oil on open water, Vi 0.00 bbls
3 Calculation of evaporated volume
Evaporation Factors (E-Factor) for SPDC Crude oil
Residence time of spilled oil (days on site) Sitwe ==
Bonny Light Bonny Medium
< 1 day 10% 5%
1-7 days 25% 15%
> 7 days 40% 25%
i Was oil recovery before JIV completion done before JIV date? No v
ii Estimated volume available for evaporation 3.16)bbls

iii E-factor

I

[Estimated Volume of evaporated oil, Vousp

0.56 bbls

[Net Total Estimated Spilled Volume, Ve

3.71 bbls




| _JOINT INVESTIGATION REPORT

ik

INCIDENT NO; 2 362% *’.?Ja JIV report SIN: 230 )1

%J_‘"!

G. INCIDENT INFORMATION: |
a, Impacted Area Details
s Total _.c_aiculated_'area_'of impact O ~ Q@ éb = EHC’E
e Impact within SISDEROW____Y&S
a me_ic‘t_oulsidﬂ SPDC ROW \les
b. Volume of oil recovered before completion of JIV (V recd):

N "r L Barrels

* Controlled recovery/evacuation from source with no impact to environment:

[ Nie [P |

Estimated Reported Volume** Vyu(Tbli)

Ef
£
g

*Notes:
‘& Volume estimation was dowe using an excel based tool.{see attached for dera:h on.the: ::ai’cm’armn)
& Reported spd!ed Jtime is at estimal

Wiite ather relevaint notes taken into.consideration for volume estimation or eause of spill:

Caléulation of the respective éstimated volume is ti-be. dene on site as far as practicable using the viewspill volime estimation software on sife;
Conversion af m' iv barrels is Volume (13) x 6.29; **Round up estimated volume lo next whole number using the following rules:
o Anyspillvolume'in xcessof 1 bbi  is rounded up. to the next whole number, ’

o Anyspill volume in fessthan 1 bkl Is rounded uip to the next 0,1 Bbl.

.Exz_:h;n'!es: Calesdatéd volume == 15.3 bbl I v Reported voltime = 16:bbI
Calculated volume =035 bb! - Reéported volume = 0.4 bbi
Caloulated vofume =001 bb] —— Reporied volume = 0.] bbl,

Wherever diis estimation 100! Is not applicable please refer to -paragraph 8¢ (Deviations) of the. JIV procedire to use appropriate sieps for cm'unm.
estimation; recom' the calculation in a Pplair sheel of paper and attach to the JIV report.

3

'

’ Version 2018/01
Distribistion of copies : White (Asset Owner); Pink (DPR}; Green’ [NOSDRA) Yellaw {State Ministry of Environmient) ; Blus (Host
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JOINT INVESTIGATION REPORT
INCIDENT NO: L2 5% 2. € IV report S/N: 1030015

d. General Status of the site

“
L Fohw lavestightion of the incident site found that there is no residual impnct afier the inifia] response and JIT
therefore recommend that the site beclosed out [

ii. Investigation of the incident site showed that there is residual impact on she requiring further works \vad

2. Representatives

This report was {lled, agreed and signed by the following joint investigation teans representatives:
s Haost Community: ﬂ/
»  Department of Petrolenm Resources {DPR]: ¥~
s  National Oil Spill Detection and Response Agency [N OSDRA]: S
s State Ministry of Environment [SME]: g
¢ Shell Petrotenm Development Company [SPDC]: ﬂ/
e Sepam:e;DPR- Jorm has been filled out with-same ﬁndfngsﬂ/

Tick as applicable

: : o ‘Version 2019/01
Distribution of copies : White (Asset Owner); Pink '(DF_’R):' Green (NOSDRA); Yeilow (State Minis’try of Environment): Blue (Host
Community Page 6 of B '



~ JOINT INVESTIGATION REPORT
INCIDENT NOQ—’BQW’Q\Q—; _ JIV report SIN: 1032315

e Appendix 1: Overview sketch of the site

oo A OKORDIA — RUMIEK P ‘me\u:\l A AeA-

Version 2019/01
Dis!nbutlon -of:copies ¢ White (Asset Owner) Pink {DPR} Green {NOSDRA); Yellow (State Minlstry of Environmeant) ; Blue (I-Iost
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JOINT INVESTIGATION REPORT
INCIDENT NO: 22 E30 2L & ,Jl\) report SIN:

& SIGNATORIES: JOINT INVESTIGATIO\N‘TEAM MEMBERS

10301315

Havmg read through the JIT report, the foilomng represemarwes append their respective signatures in agreement with the
content therein:

S/N | Name Members present Designation Signature/Date and Time
1 UKC\NUQ\ EN)/{:#% DEPARTMENT OF MO ER
% PETROLEUM RESOURCES T@;_\J\- L \ b
ARNA b |0 CRRCER ﬂ\ e
2 {':N\z,ﬂ\\[ M€ | naTioNAL OIL SPILL £8 -f
UARETSYSP | REcPonsE AGENCY =y
(NOSDRA) ' 1627 nes

>SS

(o-0L-2% (D

s lo oot DASR | smammmor 68 SC |t o614
_ B \OYE (e
4 EM’UHQKNUFL‘ HOST COMMUNITY 09 ﬁt - & W S‘H@
( H 1N EERE REPRESENTATIVE | H R y 5 /%c/
s | OFARN THE SHELL PETROLEUM | | { ,ﬂﬁ
rechih |mEEn o eap | H i
6 o NIGERIA POLICE FORCE | /f /./636'
#gm: SN G D (V)| M 0 /o615
RIOGRES S — _ P .
- },{’C)‘S ] 1 ,_ :@ 34 HKs:
EMMAV L (o | REp Jo/bél
ACKNOWLEDGEMENT OF RECEIPT OF JIV REPORT COPIES
SIN ATTESTATION NAME SIGNATURE/DATE
1| DPR copy received by: UCNER, eyt O~ X\‘“’M——% . (Q c@Q 9
2 NOSDRA copy received by: M&wﬁ SR 9/ M 67 (5
3| STATE MINISTRY OF ENVIRONMENT
i 1B rew @ 6\3% w“’ Wi 4
4 | HOST COMMUNITY copy received by: AR =i szr’_i, s Mk &fr*{(‘j i C{BIU
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