JOINT INVESTIGATION REPORT

INCIDENT NO:_[57 512 JIV report S/N: N9 Bo0o13s

(Note: As practicable as possible itie JIT report-is to be signed in the field by all the participating parties)

A. GENERAL INFORMATION:
1. Spill incident Number: 15 15 | 1| 2Type of incident*_ &t SPiLL
3. Name of Location Q—g " l%:omu - &UNN‘(' —F‘QP\‘NS NGELZ. PIP&UNE

INLETA,
AN Ty 5. sute: RNeRE  6.16A_BomMNY

7. Type of Production facility/Installation @it PIPEIINE
8. Assct owner/District ‘THE.  Sherl PeTroleud DevelopmenT CoMpaNy dF NIGERIA

LimTED”
B. INCIDENT INFORMATION:

4. Name of nearest community _~

9, Details of incident

a. Date of incident: {S ™ FEE:M aoié
b. Start date/time of mvcshgatlon TN FEBMW el ~Nb
. Investigation End date: 5 Maged Qucﬂcmai investigation duration, days: Twie bAaYs

[4]

d. Description of spill point environment
OIrirm soil mmse soil Eﬁecently excavated area
Olunder water ﬂgwampy O Exposed pipe surfice
Cwell Platform (on Water DOloritirig

NOT  APPLICABLES

e. Description of leak pomt (tick as applicable);

Clorilled hole O Hack saw cut OTear¢ = - )
DComplete Rupture - [ 1nward dent, O well head tampering‘

B aited Weld-on illegal hot t2p valve 3 Faited Clamp, [ Missing Pipdline/Flowline

A rude oil theft (illegal bunkering) point, O Saver.pit over flow O Third party tampering with Clamp
[IThird party tampering with valve setting O Bulging Outward 3 Thicd party tampering with flange,
OrFiare Systern/Bund wall failure [Icold vent O Surge vessel'overflow,

O valve Failure [ Relief valve failure  [JAccidental 3 party equipment impact
Oloders( specify) ' :

f. Incident caused by: :
gThil‘d party interference {SabotageQO;crude theﬂB( Line theft(l; Accidental 3" party damagel])

DOperanunal Oothers (including Mystery spilis)

*This can ho: w) O Spitl b Drilling fleid:Chemical ¢} Sitiation d} construction ¢l Encroachatem ) Fire,
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" JOINT INVESTIGATION REPORT

INCIDENT NQ: {57512

g. Spill point coordinates
h. Measuring unit

JIVreport SIN: o 3550139

M.ng': - i
- LATuAE B | orszumud .
4 1462245 118722
// — .
C. RISK ASSESSMENT
10. Type of environment:
OLand %vamp Owater DJseasonal swamp Dlshoreline/Waterfront
i.  Type of environment to which oil has spread:
Orand ngamp Dwater CiRriver (identify)
ii. Weather condition
Orain %uﬂny Oory DOwet Dwindy ﬁHot Ocool
11. Distance from the nearest sensitive habitat
seew
O Government reserved and designated protected area [ ,mj NONE
@ Drinking water source [ m] Yo e
O Built up area [ m] W \-T
O Farmilands [ .m] .
Q Fish Farm/Pond [ m] NN
O Fishing net [ )
O Others (specify).
12. Containment measures put ia place;
OBooms Ll Trench a Dyke DCINatural depression DP_it ClNone
Bothers:

13. Any piciures or video coverage?

14. Further response/repair initiated as at the time of JIV? |

I yes to item 14, give brief description:

ReEcever  KIORK OwGawG

(YR [N
RALY

Nh—u_ﬁ. 'Tm’:uﬁm"

Coema Moty ComeleTed -

15. Was there any disruption to the investigation”
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JOINT INVESTIGATION REPORT

INCIDENT NO:_I57 51 2 | JIV report SIN:N? 0000139

If yes to item 15 give brief description:
NOT APPLICABLE
D. TYPE/NUMBERS OF PROPERTIES,IF ANY, FOUND WITHIN THE AREA OF SPREAD OF OIL

16. Structures / Properties
S/N | Typeof Structures | Description | Size Number Comments

ONE NN AREA— o HMPAET

17. Crops/Economic Trees

S/N | Typeofcrops | Young Medium Matured Quantity ‘Comments
- — I
FATN AT N — A 2 : Nl
U Y LI B B TR 1 =Y AY \J RC
i
18, Fishing Nets/Fish Ponds
S/N_| Nets/Ponds Description Quantity/Size | Commenis
F\ — | _—l_ 5 K — 1 . BANA o~
1N L UN I'\d . ' (/SR
19. Others (Specify) i.e. Antmal Traps
S/N | Others Description Quantitv/Size | Comments
i r . e
NN L i - PN A
\‘\n_ TS L ulF Al

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

SecTion oF 98° Bomu - LonnY  IRANe Nigee PiAeCing KT AniAmmniMA_—
Glmma. SHoWALG := A Fraied Wead on Wadcar THEFT Pant

8 T 2* Reducer: Leak Due o Fwilen 3°
Weib- o lecad  TheFT
HTONG

Flexi1&le
Hose -

=18 4 I=

—gr-
Boma ~ B9 e FerinE -




JOINT INVESTIGATION REPORT

INCIDENT NO:_i5775121 ___Jiv report SiN: N ¢ 0000139

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

20. Impacted area boundary Coordinates ({f more. Print and attach as an appendix)

S/N  [Nortrme Lﬁ'“b&. Easting L6100 TUOE.
| 4+ 463772 F86TYH
2 | 4+ 4b3(0 318629
- | ¢ 46332 2 1€Tq
% 1 Y61 BG | - R0
. 4 yLI166 FEAL S =N
6| - 4 46194 - 18%S
2] Y- 46249 +-(829¢
3. ¢« ¢4b3 o9 F-I€827
3¢ ¢4 46240 2. 18718
/
d
P
d
/
P
pd
/
P
7
~ |
-
e
P
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JOINT INVESTIGATION REPORT SPILL VOLUME ESTIMATE FOR INCIDENT NO: ' =) ] S’ 2 ‘

ESTI

L SPILL VOLU
FID =1575121 AT 28" BOMU BONNY TRANS NIGER PIPELINE AT ANYAMINIMA - OLOMA JIV VOLUME CALCULATION REPORT
A OIL SPILLED ONSHORE/OFFSHORE (Leak stopped at source)

Impacted Area Detalte
Total Calculsted Area of impact 35,600.00{m”
i impact within SPDC R.O.W ' m?
ii Impact outside SPDC RO.W m?
1 Volurae of 9|l recovered befors compiation of JIV (V. )
i Estimated Recovered oil (Net) Y "
[Estimated Recovered ol (Nef} Viees 3.00 bhis
a Compmﬂon ofvwmeoffreephaseoﬂ{mmdorconﬂmd water body)
i Total area oocupled by pool of free phase oil 2,151.00 m?
i Average depth of pool of free phase ait 0.002{m
iil Emulsification factor (f applicable, else 0%} 30]%
Estimated Volume of pool of free phase olt, Voo [ 301’
[Estimetad Yolume of pool of free phase ofl, Voo " 13.94 bbls
b  Computstion of astimated volumna of inflitrated ol I the $0if (V)
1 Volume of Infiltrated oil at spill point (Viy,)
i Total area covered by the oil {infiltration) | 2.00|m°
ii Average depth of infiltration above leaking facility l.e. pipelinefiowline 0.300fm
il Soil tpe Sty or ey day v
w P, {effective porosity of the soil) %

v Cause of spill

wi Calcilation of days for infitration befow the leaking point on pipeilne or fiowline

Incident Date

JIV Dato

Days on Site

2/15/2016 13:40

2{16/2016 14:A5

1

rfcauseofspm‘;s oparaﬂomﬂ usefweekasmfstmse

7

infiitration of oil lypas in various soll fypes vs fime.

i Total area coverad by the oil {infiliration)
i Average depth of infittration above Jeaking facility i.e. pipelinefiowiine

il S0il tvpe

iv P, (effactive porosity of the scil)

v Average depih of infiltration batow leaking facility i.e. pipeline/fiowline

vi Total depih below ground surface of infiltration: of oil

Estmated Volume of kifiitrated ofl, V iy

Soil fype Approximate time to reach 1m depth below ground level
O iype Sand Loam Ciay
Bonny Medium 3 weeks 3 yeafs =10 years
Bonny Light 2 days 2 months > 10 years
vii Oil type bovrlih
vili Average depth of infiltration below leaking facility 1.e. gipeline/fiowiine m
x Total depth below ground surfaca of infiltration of oil m
Estimated Volume of infiitrated olf, Vyy, [ 0.02]m*
[Estimatad Votune of infiltrated olf, Vi, 0.15 bbis
2 Volume of infiltrated oll at second spill point [if applicable] (V) ,
Lit]

I&WWM“W& Viows

3 Volume of Infiltrated oit outside immediate spill polnt(s) region (Vir:)
i Total Area covered by the oil (infiltration)

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




JOINT INVESTIGATION REPORT SFILL VOLUME ESTIMATE FOR INCIDENT NO: ‘ S 75’ 1,
i Soil tvpe
iv P, {effactive porasity of the soil)
v Average depth below ground surface of infiltration of oil

Estimated Volume of Infiltrated oil, Vi

[y sty ey w

12|%

[ 00c0jm

|Estimated Volume of inflitrated ofl, Ve . 477 bbis
4 Volume of infiltrated oil outside immediate spill point(s} region {(superficial impact, V., .)

i Total Area covered by the oil (infiltration) i

il Total Area of the pool of free phase oil in touch with soil m?
jii Average depth below ground surface of infiltration of oif m

Estimated Volume of infilérated oll, Vi

[Estimated Volume of inflitrated oft, Vy.ry 9.00 bbis
Estimatod Total Volume of infitrated of, V,, 078 m’
[Extimated Total Volume of Infitirated o, Vi | 492 bbis
c  Compuiation of voiume of oif an open water based on standard coloration
t Totat area of oil on open water | s0.400.00]m*
il Table of average depth of oil on water based on coloration
Link to Coverace Visual
5plll Factors from USCGE FOG (2000 Editlon) Ald
PO TOTaTI
Thick {mm} _ {%] Volume (m3)
Barely Visiie] £.000C4 0.0000
Silvery| £.00008 0.0000
Slight Color 0.00015 0.0000
Bright Color] £.0003 0.0000
IH] 0.001 40% 0.0042
0.002 0%, 0.04125
01 0.6000
Emulsion (30% OIl) 1 0.0000
Percent Total| 100%| 00166
Estimated Volume of oll an open water, Vi 0.02 m’
[Estimated Volurne of oil on opén water, Vo 0.10 bhbis
3 Caiculation of evaporated yolume
Evaporation Faclors (E-Factor) for SPDC Cruda oil
. . . . Oit type
Residence time of spilied oil {days on site) Bonmy Li Bonny Medium
< 1 day 10% 5%
17 days 25% 15%
>7 days 40% 25%

i Was oif recovery before JIV compietion done before JIV date?
ii Esfimated volume available for evaporation

iii E-factor
[Estimated Volume of evaporated ofl, Ve 7.99 bhis
- 34.95 bbls

INet Total Estimated Spilled Volurite, Vee




JOINT INVESTIGATION REPORT SPILL VOLUME ESTIMATE FOR INGIDENT NO: ' 5 ] 5’ 9‘ |

b L¢] LUB
FID =1575121 AT 258" BOMU BONNY TRANS NIGER PIPELINE AT ANYAMINIMA - OLOMA JIV VOLUME CALCULATION REPORT
A OIL SPILLED ONSHORE/OFFSHORE (Leak stopped at source)

Im Detalis
Total Calcutated Area of Impact 35,600.00|m"
i impact within SPDC R.O.W ) m?
ii impact outside SFDC R.O.W m?
| Estimated Rocoverod of (Net) bbls
[Estimated Recovered off iNet) V... 3.00 bbis
a Compumﬂon ofvofmle oﬂreephmnﬂ {on iand or confined water body)
i Total avea occupied by poo! of free phase il 2.151.00|m?
ii Averaga dapth of pool of free phase oi 0.002|m
iii Emulsification factor {If applicable, else 0%) | ao|%
Estimated Volume of pool of frea phase o, Voeo I 3.01 I“""
[Estimated Volume of pool of fres phase ofl, V. . 18.94 bbls
b  Computation of estimated volume of infilireted oil In e so0if (V)
1 Volume of infiltratad oil at spili point {V.r.)
i Total area coveved by the oil {infiltration) 2.00|m*
ii Average depth of infilization above leaking facility i.e. pipalinefiowline 0.0m
iii Soil tvpe Sty orsndy oy __w |
w P, (effective porosity of the soil) 13]%

v Cause of spill

vi Calculation of days for infiliration beipw the leaking point on pipeline or flowline

incident Date JIV Date Days on Site
2/15/2016 13:40 2/16/2016 14:45 1
ir causeofspﬂf‘m upuaﬁonal use'lweekaswwslcase 7

Infiliration of oif types in various soil fypes vs fime.
Sail fype Approximate time to reach 1m depth below ground level
Qil type Sand Loam Ciay
Bonny Medium 3 weeks 3 years > 10 years
Bonny Light 2 days 2 months = 10 years
vii Oil type Borwy Light .
viii Average depth cf infiltration below leaking facility i.e. pipelinafiowline [ aoogm
ix Totat depth below ground surface of infilration of ol [ oaxm
Estimated Volume of infiltrated oll, Ve | _ 0.02]m
[Estimatad volume of Infiltratad off, V yry 0.15 bbis
2 Volume of infiltrated oil at second spill point [if applicable] (Vs ) _
i Total area covered by the oil {infiltration) | m*
ii Average depth of infiliration above leaking facility i.6. pipeline/fiowline 1 m
fii Soil type {5y or sty clay @
iv P, (effactive porosity of the soif) 12’%
v Average depth of infitration below leaking faciity i.e. pipelinefiowline [____ooogm
vi Total depth below ground surface of infiltration of ail m
Estimated Voluma of lnfiitrated olf, Vs I_ 0.00]m"
[Estimated Voiuma of infitratad olf, Ve, 0.00 bbls

3 Volumne of infiftrated oil cutaide immediate spill point(s) region {Ve.)
i Total Araa covered by the oil {infiltration) 23,047.001M
ii Totat Area of the pool of free phasa ofl in touch with soil

i
[



JOINT INVESTIGATION REPORT

INCIDENT NO:_I575121 iV report S/N: N'9: 0388139

G. INCIDENT INFORMATION:

a. Impacted Area Details

e Total calculated area of impact - 3 ’ 56{"{\
e Impact within R.O.W ht &3
& Impact outside R.O.W ‘{GS

b. Velume of 9il recovered before completion of JIV (V a):
Recovered 0il Vie: 3 Bagrels

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

I NiL | Barrels ]

¢. Net Estimated Spilied VolumeVy, (bbls)* =
-5 Brreetc

Estimated Reported Volume** Voyfbblsi= 36" @ ypoeis

Netes:

. Vel extimention wus dome asing o exee! bused tood (oee atached for details on the calenlation)
- Repurted spiffed volume is an estinnte

Wrire orher relevant notes takon inm considerarion for esiimating the spilled i the box befow:

Culewlation of the respeciive estimoted veldwme ix'to he done on site as far ax practioable using she wew spill volune estisation software on site;
Cromversion ;;f‘:p;" ton hurrels ix Vedunie fmd) x 6,29 **Round ap estiviared voliwme to next whoke number nsing the filtowing rdes:

= At pEfvofuse i exeess of 8B i rounded n o the wexe whinde number,
o tavspiltf voftane i foss ey T OAE iy rownded up s Hie nexr 01 i,
Evinnpios: Certenlured voftime = 133 bl e Reported volunwe = 16 hhf
Cetfenfurcd voltime = BAF B - Bopwrred vl — (14 i
Cufordared vedime = 800 B rm- Repated valtme = 0 F b

Whorever thes espnetion ol oot appitcable please reter e pargraph O (eviafomss of e JIU procediure fo e sppropensie saem fir
veaftoaie cxtiaiens recosd e cadoifusioss fo o pliadi ot of pager asd adadcd fo Hie 00 ropars
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JOINT INVESTIGATION REPORT

INCIDENT NO: |\575i2 | JIV report S/N: NoO 0900139

d. General Status of the site

i. Joinl investigation of the incident site found that there is no residual impact after the initial response and JIT
therefore recommend that the site be closed owt 3

Pl

1. Investigation of the incident site showed that there is residual impact on site requiring further works

e. Represcatatives

This repert was filled, agreed and signed by the following joint inv-esti.gation team representatives:
=  Hest Community: E/
=  Depariment of Petreleum Resources |DPR]: B/
=  National O# Spill Detection and Responée Agency [NOSDRA]:‘E/
=« State Ministry of Environment |SME|: E/'
o Asset Owner:E/ .
«  Signateries agree with reported ﬁm!fng.\':ﬁ_/
e Separate DPR form has been filled our with same findingsQ)

Tick as applicable
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JOINT INVESTIGATION REPORT

INCIDENTNO: _|5T512 1 givreport sin: N© 0000139

f. Appendix 1: Overview sketch of the site

Location: 28" Bomu - Bon Y TRANS  NIGER f(f’&&m& AT AN"(WIN(I‘?A

I —eLomA -
PR oF :
\
¢ I 2o
- ¢
[ ' ‘ N
i
KR ceniy '
*;acm. " [FKk e T
E« ) ' X 3" T“EFT !
I\ ”l -~ HTHN& 3
y . \ ' )
EX'T‘Q'M-—I /- ’ ~— t "
oF - .-
lMPkJ ] I ' \ ‘-
¢ -
28" Ramu— Bonn
Trans NiGed (iPetas
KT AN AMmAAS
cLema - 4 I
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