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Executive Summary

A localised environmental baseline and habitat assessment survey was conducted for TotalEnergies
E&P Namibia (TEEPNA) witBilock2913B, approximately 270km offshore Namibia. Environmental
operations were carried out by Benthic Solutions Limited (BSlyeaet the 26" of July and the 9 of

August 2022 aboard theSV Shepard Tidering the Venu phasel and between the ¥ and 3¢

of September 2022 aboard tHeSV Bourbon Evolutialuring the Venud X and wideBlocksurvey
phase2. Note that post-survey operations theVenus2 well was officiallyrenamedVenus1A, but

for continuity between the survey and reporting phases of this project the well is referred to as
Venus2.

There is limited knowledge pertaining to Block 2913B with the deep waters of Nanirtually

dzy SELX 2NBR® ¢KAA addzRé AYSR (2 LINROARS Iy dzy RSN
bathyal plains by characterising the physadwmistry properties of the sediment and the habitats

present.

Block 2913B covers an approximaerface area of 8,215khwith a water depth ranging from
approximately 2,500m to over 3,200m below sea level. The VV@mreposed well location (PWL) is
situated in a water depth of 2,970mEnvironmental sampling involved the acquisition of
physicechemi@l and macrofauna samples using a GneQ | | NJ 2 box dorepa¥®0 stations at the
Venus2 PWLareaand a further54 stations distributed across thBlock Seabed video footage was
obtained using a combination of Iifeed and noHive feedpressure camera systems to provide HD
guality footage at 2 stations Seawater samples were collected at a totadight stations(two during
phase 1 and six during phase 2 of the suryérgm three depths relating to near seabed, micter

and surface wing Niskin bottles. Full seawater profiles were completed using the multiparameter
Valeport MIDAS to th&ull water depth at each of théive stationsto assess the water quality across
the survey areaNote that eight sediment stations1 water stationand two video transects were
associated to the Venud X final well location (FWL) and have been excluded from this analysis and
reported in the separate EPOS report.

Particle size analysis revealed sediments withinBlaxkto be exclusively dominated Hines, with
GKS YI22NRGe 2F adGraArAzya OftlFaaArATASR a W{lyR& ac
acquired confirmed the seafloor to be a generally uniform fines dominatedosdfom habitat.

Total organic carbon (TOC), totafganic matter (TOM), nitrogen and phosphorous were low
throughout the survey areaSimilarly,total hydrocarbon content (THC)saturate alkanes and
polycyclic aromatic hydrocarbons (PAH) were low iawlitative of a pristine deepea environment

Gas chrmatogram inspection revealed some partially unresolved complex mixtures present, likely as
a result of regional influence3here were no distinct drilling fluid signatures in the-t@&ces. TOC,

TOM and hydrocarbon results wevery slightly higher at stns comprising the cruciform sampling
surrounding the Venu2 PWL_but this reflectdshe sample analysis of phase 1 and phase 2 occurring
in different periods of the laboratory schedulspart from this, there was no clear geographic or depth
related patern in hydrocarbon values throughout Block 2913&diment BTEX were below their
respective Limit of detections.

TotalEnergies E&Ramibia BS12202
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Concentrations ofmost metals remained at low concentrations throughdbe Block Where almost

all metals were found to be below referencdweas, with only nickelasabove theANZECE&ediment

guality guideline valu€SQGVandOSPAR effect range low (ERLgome stationsBarium and barium
by fusion were constently low throughout theBlock

A total of 2,534 individuals werecordedfrom the 66 samples analysedf which 88 annelid species

accounted for 54.1% of the total number of individuals. Sharmwbaner Diversity Index values
AYRAOFGAY3 W3I22RQ RADGSNEAGE I ONRaa i mi§nificabtlg O1 ® a d:
different macrofaunal groupings at a Br&wrtis similarity slice of 25%. However, all clusters were
considered to reflect typical background communities for deep sediments, with differences

thought to reflect natural patchiness in théstribution of benthic faunal communities or differences

in grab retention, as opposed to the influence of notable physical or chemical gradertshic
heterotrophic microorganismsavere present in high quantities across the Block, while hydrocarbon
degradingmicroorganismsvere recorded in variable quantities from below the limit of detection to

over 11,000NPPmat six stations.

The water column profiles withiBlock2913B indicated a thermocline in the surface water mass
(South Atlantic and Subtropit&urface Watels before showing typical properties f&astern South
Atlantic Central Water (ESACM@) around 700m depth, then transitioning throughf Antarctic
Intermediate Water (AAIWdo 1000m into North Atlantic Deep water (NADW) to the seabed. All
chemicals analysed in the water samplesluding nutrientsywerelow and at expected natural levels
revealing an homogeneous and uncontaminated seawater environment

Chlorophylta and phaeopigmentswere low in the two samples analysed in Blo2R13B.
Phytoplankton numbers were moderate, where the assemblages were mainly dominated by diatoms
followed by dinoflagellatesThe zooplanktoitrawls were dominant by copepods.

¢tKS aSIF0oSR I ONraa GKS .f201 ¢l1a RSSYSR (2 AyOf dzR
I 0@ & al fSurfacelzedrdents across the survey area were heavily reworked by bioturbation

OW[ S6SyaalLldz2NBy Qo gAGK S@ARSY Ofws,2uFchin Oiddkat and 0S| y
Hemichordata (possiblyrergivelum cinnabarinumfeeding spirals Although no benthic habitat

legislation was directly applicable to Namibian wajeasprecautionary approach was taken and a
AAYy3tS LRAIAGSYGALlr f1H13Sya SlyyaR (0 dENIKG O F YIS W ISdzy I O2 Y
as potentially forming isolated patches within the survey afdas habitat idisted by one or more
International Conventions, European Directives or UK Legislation, whithbe used as a good

indicator of the sensitive habitats preseiMeverthelessno megafauna was observed interacting with

the burrows in the acquired footagandthese areas are not thought to be of conservation interest

in Namibian waters, where this habitat does not appearbe particularly rare or at risk from
anthropogenic impact.

TotalEnergies E&Ramibia BS12202
BSP202_THEPNAB2913B_EBBAS 03 2 September2023



ﬂ ((A)J benthic TotalEnergies E&Ramibia

( Environmental Baseline Survey
TotalEnergies \~ SOluuQﬂi Block2913B

1 Introduction

1.1 Project Information

Client: TotalEnergies E&Ramibia

Service: Block2913B Localised Environmental Baseline Survey

Contractor: Benthic Solutions Limited (BSL)

Contractor Reference: 2202

Survey Area: Namibia:Block2913B

Survey Type: Preliminary Environmental Baseline and Habitat Assessment Survey
Report

Survey Period: Phase 1Klock 2913B &/enus2): 26.07.20229.08.2022

Phase 2§lock 2913B &enus1X): 07.09.202230.09.2022

Survey Vessel: Phase 1Klock 2913B &enus2): PS\Ghepherd Tide
Phase 2Elock 2913B &enus1X): PS\Bourbon Evolution 807

Survey Equipment: 1 x 0.5m Box Core, 1 x 0.25nBox Core, 1 x DVV Grabs, @/ison
Auto-siever, 3 x Pressure Cameras, 2 x Live Feed Cameras, 2 x CTD
Multiprofilers, 6 x 10L Niskin Bottles, 1 x eDNA Pump, 1 x Bongo
Plankton Net System (Phytoplankton and Zooplankton), 1 ¥ Chl
pump, 1 x NORM meter, 2RAM systems (Vanishing Point), 1 X
Launch and Recovery System (LARS), 1 x RAPP Winch, 1 x MARE
Winch, 1 x ORE Winch

Client Project Manager:  Saviour Ufot (saviour.ufot@totalenergies.com)

Marie-Line Pagnoux
(marieline.pagnoux@external.totalenergies.com)

Gontractor Project Manager: Cécile Bertin (cecile.bertin@benthicsolutions.com)

TotalEnergies E&Ramibia BS12202
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1.2 Project Overview

TotalEnergies E&P Namibia (hereinafter referred to as TEEPNA) contracted Benthic Solution Limited
(BSL) to conduct an Environmental Baseline Study (&&$3d in Namibian watersn Block2913B
(Figurel1.1). LicenceBlock2913B (B2913B) was surveyed in two operational phases, with phase 1
focussed on te Venus2 (also known as VentBA) proposed well location (PWL) and completed
between the 26 July and the 9 August 2022 aboard the PSShepherd TidePhase 2 survey
operations were carried out aboard the supply vessel @&rbon Evolution 80Betweenthe 7
September and the 30September 2022. Phase 2 environmental operations were conducted through
different priority areas ad revisied eightpre-drill stations of the VenuslX well area to gather
information onthe physicechemical and biologicanvironment post drilling operation@BSL, @19

and 2023).

This report will focus on the habitat investigatigrgroundtruthing and environmental baseline
assessment conducted acroB$ock2913B, including the development area containing the Verlis
PWLas well aswider priority and secondary areaslhe resultsand interpretation of the Venus1X
postdrill survey (8 stations) is reported separately in the subsequent environmental post
operations survey report (BSL, 2023c).

Block 2913B covers an approximate surface area of 8,24%kth a water depth ranging from
approximately 2,500m to over 3,200m below sea leWie¢ VenuslXfinal drilled well (FW)issituated
in a water depth of 2,970m located 4m west from the initial propo¥eduslXwell location (PWL)
The Venu PWL is also situated in a water depth of0®/®. The proposed and final drilled well
locations for both Venug and Venud X are preseted inTablel.1, along with the sampled proposed
well location (SPWL) and the sampled final well location (SFWL).

Environmental seabed, water colursampling and video assessments wesaductedacross B2913B
to provide a regional understanding of the different habitats encountered. Sampling stations at the
Venus2 PWL wilact as a reference point for future monitoring

Data wasacquired through sanimg of the seabed using a 0.25trox corerdue to soft depositional
sedimentsgpresent Seawater samples were taken from three key layers within the water column using
Niskin bottles. Seabed video footage was obtained using a combination-tdédigeand on-live feed
pressurecanera systemdo provide HD quality footageAppendix XVt Seabed PhotograpHsom
Transecth

Tablel.1 Proposed, Final and Samplétiell Locations irBlock2913B
Geodetics: WGS84 UTM 33S

Easting (m) Northing (m) Depth (m)

Venus1X PWL (2018) 331857 6 737 905 2,970
Venus1X SPWL (2018) 331843 6 737 915 2,964

Venus1X FWL (2021) 331854 6 737 902 2,970
Venus1X SFWL (2022) 331901 6737 835 2,963

Venus 2 PWL (2022) 326 890 6 749 285 2,900

Venus2 SPWL (2022) 326 897 6 749 287 2,900

TotalEnergies E&Ramibia BS12202
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1.3 Scope of Work

The survey includecharacterisation of the benthos and water column physibemistry and biology,

as well as, monitoring of anthropogenic activity (i.e. vessel traffic) and opportunistic observations of
marine megafauna by marine mammal observations (MMO) and passive @coustitoring (PAM),

to provide an understanding of the baseline conditions prior to commencing further drilling and
development activities.

The main objectives for surveying wittistock2913B were to:

1 Acquire baseline data of sediment and water columggitechemical characteristics;

T Identify and assess any existing pollutants within the sediment and the water column, in
particular, those related to oil and gas activities, before new operations;

1 Identify sensitive habitats or species susceptible to disnce from drilling related
activities;

i Establish an understanding of the natural variation in environmental conditions against
which the environmental impact of future oil and gas operations can be assessed.

1.4 Reporting Structure

The following reports wilbe provided by BSL and Creocean, relating to the operations vidtbois
2912 and 2913B conducted offshore Namibia:

Tablel.2 Multiblock Survey Reporting Structure Namibia

Report Block |Reporttitle Provided by  Citation
Volume.
Field Reports
1 29138 Environmental Baseline Survé3lock2913B: Phase 1, VendsField BSL BSL,
Report 2022a
Envir | Baseli k2913B: Ph 2, Regi | BSL
2 2913B onmen.ta aseline Surva8lock2913 ase 2, Regional and BSL SL,
VenuslX. Field Report 2022b
BSL
3 2912 |Environmental Baseline Survé8ipck2912:Field Report BSL 2022’(:
Marine Mammals Reports
4 29138 Enwronm_ental Ba?se!lne Surva8iock2913B: Marine Mammal BSL BSL,
Observation Monitoring Report 2022d
5 2912 Environmental Baseline Survé8iock2912: Regional. Marine Mamm BSL BSL,
Observation Monitoring Report 2022e
Environmental Reports
6 29138 Environmental Baselin&urvey: Block 2913B: Final Environmental BSL BSL,
Baseline and Habitat Assessment Survey (this report) 2023a
Environmental Baseline Survey: Block 2913B: Final environmenta BSL,
7 2913B BSL
Report 2023b
8 2913B Environmental PosDperations Survey: Block 2913B: Vefs Final BSL BSL,
EPOS 2023c
Environmental Baseline Survey: Block 2912: Final Environmental Creocean,
9 2912 . . Creocean
Baseline and Habitat Assessment Survey 2023a
Environmental Baseline Survey: Block 2912: Final environmental BSL,
10 2912 BSL
Report 2023d
TotalEnergies E&Ramibia BSI2202
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1.5 Background Information and Reference Levels

1.5.1 Background Information Relating to Offshore Namibia

Before sampling commenced withBlock 2913B, a bibliographic studyf ¢he regional area was

produced by BSL for the VenliX PWL area (BSL, 201> Ay O2y2dzyQliAz2y 6AGK
tfFyyAyaQ NBLR2NI LldzomtAaKSR 608 (GKS aAyArAaildNeR 2F C
documents included an idepth overview 6 the current literature for the offshore Namibia region,
characterising the environment and identifying areas of specific concern and sensitivity in the regional

area. A summary of its findings Block2913B is provided below.

1.5.1.1 Ecologically oBiologically Significant Marine Areas

The Convention on Biological Diversity (CBD) aims to address the conservation of open ocean and
deepsea ecosystems using the concept of Ecologically or Biologically Significant Marine Areas (EBSAS).
The parties to the€BD, in 2008, agreed to adopt the scientific criteria for identifying EBSAs that allows
for management and conservation to be prioritised within areas that are key for thetéwny
conservation of ecosystems (CBD, 20@8dhough, the criteria for defining EBSAs are broad with
differing levels of importance and EBSAs do not necessarily imply that a management response is
required, they provide useful information for further marine protection measures (€leak, 2014).

Namibia has seven internally recognised EBSAs that were designated to submarine ridges,
continental margin, canyons, escarpments and seamouiiNelson Mandela University, 2022hese
features in conjunction with cold deepater upwelling cells support thiife histories of key species
through increased productivity in these areatienearby EBSAs to B2913B are tabulateBiahlel.3

and illustrated irFigurel.2.

Tablel.3 Namibian EBSAs

EBSA Distance fromBlock2913B Description

The coastal area includes tenthreatened
ecosystem types: two Critically Endangered,
Endangered and four Vulnerable types.

The marine environment experiences slow
weak wind speeds, making it potentially favourg
for the reproduction of pelagic spes

The Walvis Ridge Namibia EBSA encompas
series of seamounts, which provide increa
habitat heterogeneity that could potential
support a relatively high biological diversity.

Orange Cone 250km northeast

Walvis Ridge Namibia 854km north

The EBSA comprises a range of threatened

Orange Seamount and Canyon Adjacent to theBlock endangered shelf and shelf edge habitats that

Complex in relatively natural/pristine condition.
The presence of shelficising canyons ar
. seamounts in the EBSAotprint area contribute
Namibe 1,268km north to elevated productivity that provides foragi
habitats for a range of species.
TotalEnergies E&Ramibia BS12202
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EBSA Distance fromBlock2913B Description

The sheltered bays and shallow waters leag
increased water temperatures and hence hig
Namin Flyway 553km northeast productivity. A weak upwéhg cell is present o
Walvis Bay which further contributes to t
productivity of the EBSA.

The continental shelf within the EBSA narrows
produces an upwelling cell that enhances |
productivity and providegoraging grounds for
range of species

Cape Fria 1,100km north

1.5.1.2 Marine Protected Areas

AAAAAA

¢KS blYAOAlLY LaflyR&a alNAyS tNRPGISOGSR bW®Bé odat! v
only designated MPA in Namibian watgfHigure1.2). Situated along the southwestern coast of

Namibia, theMPAcovers a surface area of 10,000kamd is located 231km northeast of Block 2913B.

dnce its proclamation, no formal management plan has been imelgad, placinghe MPA and its

ecosystems at ris{Blue Marine Foundation, 2023).

TotalEnergies E&Ramibia BS12202
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1.5.1.3 Large Marine Ecosystems

Block2913B is situated within the Benguela coastal upwelling system, which is one of the most
biologically productive regions of the world ocean and subsequentlypbes established as a Large
Marine Ecosystem (LME) that is jointly managed by the states of Angola, Namibia and South Africa
(Emeietalds Hnnanno® ¢KS . Sy3IdzStt+ / dZNNByd [FNAS al NAyS
major EasterrBoundary Upwelling Systems (EBUS) and is located in the SE Atlantic east of the 0°
meridian, between 14°S and 37°S. Widrien coastal upwelling of nutrients fuels high productivity

and the northern Benguela upwelling is typically driven by equatorwanathseasterly winds, while

south Benguela upwelling is more discrete and pulsed. In addition to commercial fisttegiBCLME

also provides ecosystem gamand services from offshore oil and gas production, coastal and marine
diamond mining, coastal toigm, shipping and marine aquaculture estimated to be worth between
US$ 54.3 billion and US$ 269 billion (Fiekal., 2020).

1.5.1.4 Geography and Geological Features

Thecontinental shelf off southern Namibia is variable in width and is characterised by welirehef

shelf breaks, a shallow outer shelf and an aerofé@ilK | LJSR &dz0 YIF NAYy S WYwSOSyid w
inner shelf, along with shallow canyons, escarpments, eroded plateaus and sedimentary b@sts

2018). Other topographical feature$ interest in theregion, but outside of th&lockinclude Orange

byl Py FNBF GKIFIG akKlFfttzga (G2 wmcnYX / KAfRQa

Tripp Seamount situated 300km offshore (SLR Environmental Consulta@y, 20

Thesurface geology of the inner &ff is underlain by Precambrian bedrockvhile themiddle and

outer continental shelf areas are composed of Cretaceous and Tertidlye continental slope,
seaward of the shelf break, has a smooth seafloor, underlain by calcareous deposition, which was
primarily deposited by historic Orange River dischakgesion of the continental shelf has resulted

in a generally thin unconsolidated sediment layer of approximately 1m thiSediments become

finer seaward towards deeper water, changing from sand domuhabeclay dominated sediments,

with muddy sand and sandy mud expected within the deep wateBatk2913B ELR Environmental
Consulting, 2020

1.5.1.5 Wind, Waves and Tides

Namibia is subject to predominantputherly, southwesterly and southeasterly winds Winds are

one of the main physical drivers of the nearshore Benguela region and generate consistent
southwesterly swells, which contribute to the northwafbwing longshore currents. As a
consequence, physical processed are characterised by the aveeagensl wind patterns. The
prevailing winds in the Benguela region are controlled by the South Atlantic subtropical anticyclone (a
high-pressure area), which undergoes seasonal variat®RY2020). The strongest winds occur
during summer from southeast to southwest and are strongly dominated by ssmitheasterlies,

while the winter winds are south to soutmasterly, but are dominated by norlvesterlies. The
combination of the southerly ahsoutheasterly windsdrive the upwelling of nutriertrich bottom
waters and results in high biological product(@LR Environmental Consulting, 2D2Athe total wave

TotalEnergies E&Ramibia BSL 2202
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climate in deeper waters will most often be dominated by long period swell waves.gStrioils and
large waves are possible throughout the year, but most severe in the winter mdRR1S, 2020

A majority of the west coast of southern Africa is classified as exposed and is influenced by
predominantlywind driven southwesterly swells The vave climate of offshore Namibia shows
seasonal variation, with winter periods (from June to AugslBtwing maximum wave heights that
exceed 10m, while the wave heights in summer are typically RPS( 2020SLR Environmental
Consulting, 2020

The tidal egime of Namibias semidiurnal, with two high tides and two low tides during a tidal day,
occurring almost synchronously along the coast. Tides range between 0.6m on the neap tidal cycle
and 1.5m on the spring tidgSLR Environmental Consulting, 220

1.5.1.6 Water Currents

The south African West Coaststsongly influenced by the Benguela Curreand current velocities

on the continental shelf range between 10 to 30cm/s, with localised flows, associated with eddies,
reaching current speeds in excess of 50€n@n the western side of the Benguela Current, the water
flow is more transient and is characterised by large eddies that are shed from the Agulhas Current.
The flows are predominantly winfbrced, barotropic and fluctuate between poleward and
equatorwardflow (SLR Environmental Consulting, 2020

1.5.2 PreDrill Survey at Venud X in Block 2913B

In 2018, BSL carried out a gatall EBS surrounding VerliX PWL at a total of eight seabed sampling
stations and three water sampling locations (at three depths) thate arranged in a cruciform
around the Venud X well location at 500m, 1km, 2km and 3km interv&article size analysis
revealed a homogeneous sandy mud environment dominated by silt with a variable sand content
and an absence of gravellhere was no apparent spatial distribution to the sediment classification
with changing water depth, however, the sediments from stations sampled at relatively deeper water
depths showed a subtle shift in mean patrticle size from medium silt (0.010mn®1@rhm) to fine

and very fine silt (0.007mm to 0.009mm) (BSL, 2019).

Hydrocarbon levels (as total extractable hydrocarbons; THC) were considered low across the
pre-drill Venus1X survey area (mean 1.64mg:kt1.3SD) and were reflective of uncontaminated
weg African sedimentslin addition, all analysed polycyclic aromatic hydrocarbons (PAH) were low
(<1ug.kg') and indicative of a natural seabed environment. Heavy and trace metal concentrations
were low and consistent with natural baseline conditions, withdiscernible trend present and the
variability in metals was attributed to particle size, organic content, and mineralogy (BSL, 2019).

The hydrographic profiles obtained during the Veddspredrill survey were considered typical of
offshore open oceanrevironments, with a relatively wethixed body of water in the first 50m and a
weak thermocline present down to a depth of 670m due to the consistent zone of mixing (BSL, 2019).

Dropdown HD video attached to the box cores surveyed surrounding the VEXBSVL revealed
sediment consisting of predominantly fine or muddy material with variable sand content. Conspicuous

TotalEnergies E&Ramibia BSL 2202
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fauna visible across the pwrill VenuslX survey area was limited and consisted primarily of
foraminifera, with the impoverished infauna danated by Annelida and Mollusca (BSL, 2019).

1.5.3 Reference Levels and Sources

A number of reference levels are used in this report to aid with the interpretation of the survey results,
placing the current data in the context of typically background levelsoacentrations deemed to
show evidence of contamination.

1.5.3.1 Sediments
ANZECC/ARMCANZ

In order to characterise contamination in sediments, sediment quality guidelines (SQGs) adopted by
the Australian and New Zealand Environment and Conservative Council (AMAE@®@ Agriculture

and Resource Management Council of Australia and New Zealand (ARMCANZ) will be used in this
report (Simpsoret al,H AMo U ® ¢KS | LILX AOFGA2Y 2F {vDa Ay@2fc¢
Following this framework, the total conceations of contaminants are compared to SQG values. For
YSGFtaz GKS aSRAYSyd ljdzt AGe& 3Idza RSt A yirBhamedt dzSa Q
andremain based on the effects range low (ERL) and effects range median (ERMjseduzsow)

For aganics, threshold effects level (TEL) and probable effects level (PEL) values are now used. If the
contaminant concentrations exceed the SQGVs, further investigations are initiated to determine
whether there is indeed an environmental risk associated wlith exceedance by assessing the
contaminant bioavailability.

ERL & ERM

In order to assign a level of context for toxicity, an approach used bydt@hg1995), to characterise

O2y il YAYyLFLGA2Y Ay aSRAYSyila ¢Af(ERLPI&elsdz@rs definddyas ( KA &
concentration of metals at which adverse effects were reported in 10% of the data reviewed, whilst
WSTFFSOG NI y3aS YSRAIFIYQ 69wal fS@Sta 6SNBE RSTAYSH
reported harmful effects. The ER&usd ERMs will be used to evaluate the ecological significance of

heavy and trace metal concentrations within the survey area.

EQS

Environmental quality standards (EQS) concerning the presence in surface of certain substances or
groups ofsubstances identified as priority pollutants because of the significant risk they pose to or via
the aquatic environment. Standards are in line with the strategy and objectives of the EUs Framework
Directive (Directive 2000/60/EC).

OSPAR Total Hydrocarb@ontent

The OSPAR total hydrocarbon content (THC) threshold has been adopted by OSPAR countries as the
no-effect level from cuttings derived hydrocarbons on benthic organisms. Based on the benthic
amphipod (e.gCorophium volutatgrbiomarkers for oil pdlition, the study indicated that the critical

TotalEnergies E&Ramibia BSL 2202
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tissue residue (the highest tissue concentration at which no significant mortality was observed) was
approximately 900 mg.kgn sediment containing 31 to 48 mgkgf cuttings derived hydrocarbons.

As suchthe study deduced a neffect residue concentration in the region of 50mgtkdry weight.

THC in sediments below 50mgkare considered to be outside of the chemical impact zone of a
cuttings pile (OSPAR, 2009).

EGASPIN

Environmental Guidelines and &tiards for the Petroleum Industry In Nigeria (EGASPIN) provides
reference thresholds for the THC content of soils and marine sediments (Department of Petroleum
Resources, 2002). The target value indicates the soil/sediment quality required for thethuhties

of the soils/sediments functionality for human, animal and plant life. The intervention value is the
upper threshold whereby the quality for which the functionality of soil/ sediments for human, animal
and plant life are, or threatened with beingeriously impaired. Concentrations in excess of the
intervention values correspond to serious contamination.

French Circular N1 & N2

Quiality thresholds concerning substances identified as priority pollutants because of the significant
risk they pose toor via the aquatic environment. The N1 threshold is considered the lower limit
whereby, concentrations within sediment of a substance below the N1 threshold is considered non
toxic and concentrations above the N1 threshold is considered sediment reqecotgxicological
investigations. The N2 threshold is considered the upper limit whereby, concentrations within
sediment of a substance below the N2 threshold is considered toxic. Standards are in line with the
strategy and objectives of the French Circibérective (Directive 9/08/2006).

Index of Organic Enrichment (Alzieu, 2003)

The index of organic enrichment (IOE) is calculated from individual scores for total organic carbon
(TOCQC), total nitrogen and total phosphorous, whiatided togethey gives the overall IOE, ranging

from zero to elevenTablel.4), with a maximum of four being recorded from total organic carbon and
total nitrogen and a maximuraf three being recorded from total phosphorus. The values will not be
reported in the data tables, instead their organic enrichment will be presented to aid in the
interpretation.

TotalEnergies E&Ramibia BSL 2202
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Tablel1.4 Reference Values fdCalculating the Index of Organic Enrichment

o Total Organic Carbon Total Nitrogen Total Phosphorous
Individual Index Score
(% M/M) (% d/w) (mg.kg! d/w)
0 <0.6 <0.6 <500
1 0.6¢2.3 0.6¢1.2 500¢ 800
2 2.4¢4.0 1.2¢2.4 800¢ 1,200
3 4.1¢5.8 2.4¢3.6 >1,200
4 >5.8 >3.6

Index of Organic Enrichment (IOE) (Alzieu, 2003) Organic Enrichment

1.5.3.2 Seavaters

CCME

The Canadian Council of Ministers of the Environment (CCME, 2001) produced water quality guidelines
as broadly protective tools to support the functioning of healthy aquatic ecosystems. Based on field
research programmes thiengterm concentrations of wadr pH and dissolved oxygen for a healthy
ecosystem has been developed.

EQS

Environmental quality standards (EQS) concerning the presence in surface of certain substances or
groups of substances identified as priority pollutants because of the signifis&ribey pose to or via

the aquatic environment. Standards are in line with the strategy and objectives of the EUs Water
Framework Directive (Directive 2000/60/EC).

NOAA CCC and CMC

National Oceanic and Atmospheric Administration (NOAA) developed scregnikgeference tables

to help evaluate potential risks from contaminated water, sediment, or soil. The criterion continuous
concentration (CCC) is an estimate of the highest concentration of a material in the water column to
which an aquatic community nébe exposed indefinitely without resulting in unacceptable effect. The
criterion maximum concentration (CMC) is an estimate of the highest concentration of a material in
the water column to which an aquatic community can be exposed briefly without neguii an
unactable effect (Buchman, 2008).

French Circular N1 & N2

Quiality thresholds concerning substances identified as priority pollutants because of the significant
risk they pose to or via the aquatic environment. The N1 threshold is consideredwiee lionit
whereby, concentrations within the aquatic environment of a substance below the N1 threshold is
considered nortoxic and concentrations above the N1 threshold requires ecotoxicological
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investigations. The N2 threshold is considered the uppet livhiereby, concentrations within the
aquatic environment of a substance below the N2 threshold is considered toxic. Standards are in line
with the strategy and objectives of the French Circular Directive (Directive 9/08/2006).

European References for Nunits in Seawater

CKA&d RSTAYSAa (GKS a9dzNRBLISIY wSFSNByOSa F2NJ bdziNA
January 2010 and 27 J@§15;however, these decrees were only based on the monitoring of the DIN
(Dissolved Inorganic Nitrogen). These updastandards are based on the previous indicator
concentrations (Total Nitrogen, nitrates and orthophosphates) and compare them to the previous
Water framework Directive (ruling of 27 July 2015, amending the ruling of January 25, 28ti@) (

1.5).

Table 1.5 Provisional European References for Nutrients in Seawater

_ Dissolved Organig Tota oge ate (NO e (NO Orthophosphate
o arpo g g g g PO, 0
Very good
Yo <0.3
Good <7 0.7-1.05 50 0.030.1
Medium <10 1.051.4 - 0.1-0.14
Poor <15 1.41.68 - 0.140.38
Bad
TotalEnergies E&Ramibia BSL 2202
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2 Field Surveyrogramme and Analytical Methods
2.1 Geodetic Parameters

The geodetic parameters used are provided beloWable2.1.

Table2.1 Geodetic Parameters

Required Datum

GPS Datum World Geodetic System 1984 (WGS84) EPSG Code:32
Semimajor Axis (a) 6378137.000m
Inverse Flattening (1/f) 298.257223563
Grid Projection Universal Transverse Mercator
Projection Name UTM Zone 33 South
Central Meridian & Scale Factor at C.M. 15°East & 0.9996
False Easting & False Northing 500000m & 10000000m

2.2 Environmental Grouneruthing and Sampling

BSl.supported by Creoceamlesigned a survey strategy combining video transects, water sampling
and sediment sampling, torovide a comprehensive understanding of the regional seabed based on
the investigation targets selection rationale provided by TEEPMAre2.1). Any sampling locations
within the subsea cable 2km exclusion zone were moaecbrdingly.The sampling strategy was
approved by the client prior to the start of the survey and was outlined in the project execution plan
(Internal Doc reference code: 220906 2202.02_BSL_TEHEERSAMultiblock Regional

EBS PEP_01) arRlock 2913B2912 specific addendum Iffiternal Doc reference code: 220915
2202.02_BSL_TEERWEEPSA PERddendum#1l).

The survey field operations are detailedAppendix I¢ Fidd Operations and Suey Methods with
grab sampling logs and deck observatipnsvided in Appendix 1> Deck Log Observationsamera
transect logs iMppendix X; Camera Transect Log Sheatwd box corevideo logs imMAppendix Xk
Box Corer Video Log Sheets

2.2.1 Sediment Sampling

During phase 1 (Venu8), a total of 19, out of the 23 originally planned cruciform stations, were
sampled using a Grelg Q| I NJ 2 box @anepad soft muedominated sedimats were encountered
(Table2.2). Similarly,during phase 2 (Venu&X and the widerBlocK a total of 55 grab sample
locations, out of the 61 originallplanned, were sampled using a GréyQ | | NJ- ? (Tralsted. ). Of

the 55 grab sample locations in phase 2, eight targeted the 2018 historic crucifotibnstat
Venus1X to acquire data on the sediment physideemistry and biology positrilling operation{BSL,
2023c) In addition, grab samples were taken at 2,000m SE of the V2RWLio complete thel9
stations fromphase 1 scopeAmendments to thescope, based on TEEPNA comments, were made in
the field based on the time constraints faced as a result of periods of unworkable weather. One Grey
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h Q1 I NJ 2baox ®arep d€ployment was required at each station to collect sufficient material for

macrofaunaand physicechemistry subsampling
All benthic sampling stations acquired underwent the following samplingssubpling:

® 1 x 0.1n macroinvertebrate replicate samples processed over a 500um aperture sieve;

® 1x 0.1n% physicechemical replicate, subsasted for particle size distribution (PSD) at a single
surface depth of 5cm; total organic carbon (TOC), total organic matter (TOM), moisture, heavy
and trace metals (HM), hydrocarbons (HC, including total petroleum hydrocarbons (TPH),
saturated hydrocarbos and polycyclic aromatic hydrocarbons (PAHhutrients (total
nitrogen as N and total phosphorous), BTEX, microbiology and eDNA at a single surface depth
of 0-2cm.

2.2.2 Seawater Sampling

Duringphase 1, two seawater sampling stations wecenductedat the Verus-2 PWL.one at 250m
southeast of the PWL (but which was classed as the Vehuwgell centre) and onelOkm to the
northeast of the PWLusing 10L Niskins and a multiparameter Valeport MIDAS CTD+ water quality
profiler. Similarlyduring phase 2, water samjslg was carried out at six stationgsing 10L Niskins

and CTD profiletOnly seven of théotal water stationsare included in this reporasthe station for

the VenuslX wellis discussed in the separate EPOS report (BSL, 2028ayater samples were
obtained at three depths relating to near seabed, midter, and surface with each Niskin triggered

by daisychained messengers. Ssamples were extracted from the Niskin bottles using a specialist
tap fitting, taking care to prevent contact between the tapd the sample containers to avoid the
potential for contamination.

Full seawater quality profiles were completed to the full water depth at each of the eight locations
(one being forVenuslX EPOSp assesghe water quality across the survey area. Fhistthe
multiparameter probe was fitted with sensors for conductivity (salinity), temperature, pressure
(depth), dissolved oxygen (DO), pH, redox and turbidity.

Zooplankton samples were collected using a 200pum mesh and phytoplankton organisms through a
50pum mesh fitted to a bongo plankton net. The zooplankton and phytoplankton were sampled from
100m vertical tows with a sampling rate of approximately 0.5m per second.

In addition, eDNA samples were acquired at the three water depths (near sealiggyater, and
surface) at all eight station@ne being for VenudX EPOS and the rest across the wider region of
Block 2913B)The samples were processed with specialised water eDNA kits provided by Applied
Genomics and the filters were bagged and refraged for subsequent analyse&ppendix Ig Field
Operations and Survey MethodsApproximately 2L of seawater was filtered at each depth level to
ensure sufficieneDNA material was retained within the 0.45um filters for analy$és. results and
interpretation of the water and sediment eDNA samples are discussed in the separate Block 2913B
eDNA report (BSL, 2023b).
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Table2.2 Summary of EBS Data Acquisition for Laboratory Analysis
Geodetics: WGS84 UTM 33S

Target Target Fix Fix Distance from Fix
Station Easting  Northing Easting  Northing target Depth Sampling Sample Analyses
(m) (m) (m) (m) coordinate (m)  (m)
Phase 1
Om Venus2 SPWL| Development Area (P] 326 890 | 6 749 285| 326 897 | 6 749 287 7 2,900 [BC, NB, CTD, | Sed PC, Fauna, Sed eDNA, Water, Water el
250m_SE Development Area (P] 327 067 | 6 749 108| 327 057 | 6 749 121 16 2,900 BC Sed PC, Fauna, Sed eDNA
500m_SE Development Area (P1] 327 244 | 6 748 931| 327 211 | 6 748 948 37 2,900 BC Sed PC, Fauna, Sed eDNA
1000m_SE Development Area (P] 327 597 | 6 748 578| 327591 | 6 748 566 13 2,900 BC Sed PC, Fauna, Sed eDNA
3000m_SE Development Area (P] 329011 | 6 747 164 - - - - - -
10,000m_SE | Development Area (P] 333961 | 6 742 214 - - - - - -
250m_NW Development Area (P] 326 713 | 6 749 462| 326 735 | 6 749 451 24 2,900 BC Sed PC, Fauna, Sed eDNA
500m_NW Development Area (P1 326536 | 6 749 639| 326 523 | 6 749 636 14 2,900 BC Sed PC, Fauna, Sed eDNA
1000m_NwW Development Area (P1 326 183 | 6 749 992| 326 175 | 6 749 980 14 2,900 BC Sed PC, Fauna, Sed eDNA
1500m_NwW Development Area (P1 325829 | 6 750 346| 325824 | 6 750 350 7 2,900 BC Sed PC, Fauna, Sed eDNA
2000m_NwW Development Area (P] 325476 | 6 750 699| 325471 | 6 750 700 5 2,900 BC Sed PC, Fauna, Sed eDNA
3000m_NwW Development Area (P] 324 769 | 6 751 406| 324 767 | 6 751 400 6 2,900 BC Sed PC, Fauna, Sed eDNA
5000m_NW Development Area (P] 323 354 | 6 752 821 - - - - - -
250m_NE Development Area (P] 327 067 | 6 749 462| 327 062 | 6 749 473 12 2,900 BC Sed PC, Fauna, Sed eDNA
500m_NE Development Area (P1] 327 244 | 6 749 639| 327 217 | 6 749 640 27 2,900 BC Sed PC, Fauna, SeaNA
1000m_NE Development Area (P] 327 597 | 6 749 992| 327 603 | 6 750 011 20 2,900 BC Sed PC, Fauna, Sed eDNA
2000m_NE Development Area (P1 328 304 | 6 750 699| 328 281 | 6 750 697 23 2,900 BC Sed PC, Fauna, Sed eDNA
10,000m_NE | Development Area (P] 333961 | 6 756 356| 333983 | 6 756 362 23 2,900 |BC, NB, CTD, | Sed PC, Fauna, Sed eDNA, Water, Water el
250m_SwW Development Area (P] 326 713 | 6 749 108| 326 741 | 6 749 091 33 2,900 BC Sed PC, Fauna, Sed eDNA
500m_SwW Development Area (P] 326 536 | 6 748 931| 326511 | 6 748 931 26 2,900 BC Sed PC, Fauna, Sed eDNA
1000m_SW Development Area (P] 326 183 | 6 748 578| 326 177 | 6 748 572 9 2,900 BC Sed PC, Fauna, Sed eDNA
2000m_Sw Development Area (P] 325476 | 6 747 871| 325503 | 6 747 857 31 2,900 BC Sed PCrauna, Sed eDNA
TotalEnergies E&P Namibia BSL12202
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Station

Phase 2

Target
Easting

Target
Northing

Geodetics: WGS84 UTM 33S

Fix
Easting

Fix
Northing

Distance from
target
coordinate (m)

Fix

Sampling

Sample Analyses

Venus1XSRVL Priority Area (P2) 331884 | 6737841 331901 | 6737 835 18 2,963 [BC, NB, CTD, | Sed PC, Fauna, Sed eDNA, Water, Water ell
500m_NE Priority Area (P2) 332218 | 6 738297 332241 | 6 738 304 24 2,958 BC Sed PCrauna, Sed eDNA
500m_NW Priority Area (P2) 331516 | 6 738280 331539 | 6738275 24 2,965 BC Sed PC, Fauna, Sed eDNA
500m_SE Priority Area (P2) 332217 | 6737 568| 332238 | 6 737 569 21 2,961 BC Sed PC, Fauna, Sed eDNA
500m_SW Priority Area (P2) 331504 | 6737 556| 331503 | 6737 564 8 2,970 BC Sed PC, Fauna, Sed eDNA
1km_NW Priority Area (P2) 331155 | 6 738 645| 331140 | 6 738 636 17 2,976 BC Sed PC, Fauna, Sed eDNA
2km_NW Priority Area (P2) 330464 | 6739 333| 330454 | 6739 335 10 2,991 BC Sed PC, Fauna, SeEHiNA
3km_NW Priority Area (P2) 329 727 | 6 740 043| 329 720 | 6 740 045 7 2,999 BC Sed PC, Fauna, Sed eDNA
2000m_SE Priority Area (P2) 328304 | 6747 871| 328336 | 6 747 892 38 2,900 BC Sed PC, Fauna, Sed eDNA

B2913B_ENV_01 Development Area | 326 822 | 6 753743 | 323580 | 6 748 151 17 2,964 BC Sed PC, Fauna, Sed eDNA

B2913B_ENV_02 Development Area (P] 323591 | 6 748 152| 323580 | 6 748 151 11 3,025 BC Sed PC, Fauna, Sed eDNA

B2913B_ENV_03 Development Area (P] 331982 | 6 752 435| 331970 | 6 752 408 30 2,916 BC Sed PC, Fauna, Sed eDNA

B2913B_ENV_04 Development Area (P1 324 797 | 6 744 705| 324 815 | 6 744 720 23 3,051 BC Sed PC, Fauna, Sed eDNA

B2913B_ENV_05 Development Area (P1 327 644 | 6 746 158| 327 657 | 6 746 161 13 3,028 BC Sed PC, Fauna, Sed eDNA

B2913B_ENV_06 Development Area (P] 330842 | 6 747 789| 330825 | 6 747 793 17 3,002 BC Sed PC, Fauna, Sed eDNA

B2913B_ENV_07 Development Area (P] 334 069 | 6 749 436| 334 068 | 6 749 431 5 2,978 BC Sed PC, Fauna, Sed eDNA

B2913B_ENV_08 Development Area (P] 326 298 | 6 741 538| 326 286 | 6 741 553 19 3,032 BC Sed PC, Fauna, Sed eDNA

B2913B_ENV_09 Development Area (P] 329583 | 6 743 189| 329584 | 6 743 183 6 3,019 BC Sed PC, Fauna, Sed eDNA

B2913B_ENV_10 Development Area (P1 332842 | 6 744 826| 332850 | 6 744 806 22 3,003 BC Sed PC, Fauna, Sed eDNA

B2913B_ENV_11] Development Area (P1 336 129 | 6 746 477| 336 159 | 6 746 461 34 2,977 BC Sed PC, Fauna, Sed eDNA

B2913B_ENV_12 Development Area (P1 328 246 | 6 738 447| 328 237 | 6 738 454 11 3,025 BC Sed PC, Fauna, SedNA

B2913B_ENV_13 Development Area (P1 334916 | 6 741 752| 334921 | 6 741 768 17 2,976 BC Sed PC, Fauna, Sed eDNA

B2913B_ENV_14 Development Area (P1 338 263 | 6 743 411| 338286 | 6 743 415 23 2,954 BC Sed PC, Fauna, Sed eDNA

B2913B_ENV_15 Development Area (P1 330098 | 6 735508| 330086 | 6 735516 14 3,013 BC Sed PC, Fauna, Sed eDNA

B2913B_ENV_16 Development Area (P1 336923 | 6 738 780| 336934 | 6 738 763 20 2,903 BC Sed PC, Fauna, Sed eDNA

B2913B_ENV_17| Development Area (P1 340 344 | 6 740420 | 340362 | 6 740 399 28 2,879 BC Sed PC, Fauna, Sed eDNA

B2913B_ENV_18  Priority Area (P2) | 308023 | 6 774 725 - - - - -

B2913B_ENV_19 Priority Area (P2) 320551 | 6 775726 320565 | 6 775 745 24 2,943 BC Sed PC, Fauna, Sed eDNA
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Station

Target
Easting

Target
Northing

Geodetics: WGS84 UTM 33S

Fix
Easting

Fix
Northing

Distance from
target

Fix

Sampling

Sample Analyses

coordinate (m)

B2913B_ENV_2Q  Priority Area (P2) 334260 | 6 774 802| 334251 | 6774 852 51 2,810 BC Sed PC, Fauna, Sed eDNA
B2913B_ENV_21 Priority Area (P2) 349998 | 6 775520| 350031 | 6 775501 38 2,625 [BC, NB, CTD, | Sed PC, Fauna, Sed eDNA, Water, Water el
B2913B_ENV_22  Priority Area (P2) 311419 | 6 766 029 - - - - -
B2913B_ENV_23  Priority Area (P2) 323903 | 6 766 030| 323896 | 6 766 027 8 2,996 BC Sed PC, Fauna, Sed eDNA
B2913B_ENV_24  Priority Area (P2) 336527 | 6766 031| 336501 | 6766 031 26 2,849 BC Sed PC, Fauna, SeoNA
B2913B_ENV_25  Priority Area (P2) 348963 | 6 766 032| 348964 | 6 765 993 39 2,593 BC Sed PC, Fauna, Sed eDNA
B2913B_ENV_26  Priority Area (P2) 311667 | 6 753 919 - - - - -
B2913B_ENV_27  Priority Area (P2) 336095 | 6752024 336095 | 6 752 017 7 2,857 BC Sed PC, Fauna, Sed eDNA
B2913B_ENV_28 Priority Area (P2) 346 779 | 6 750 597| 346 740 | 6 750 620 45 2,737 BC Sed PC, Fauna, Sed eDNA
B2913B_ENV_29  Priority Area (P2) 310562 | 6 741903| 310568 | 6741935 33 3,117 BC Sed PC, Fauna, Sed eDNA
B2913B_ENV_30 Priority Area (P2) 349383 | 6 741920 349392 | 6 741 929 13 2,793 BC Sed PC, Fauna, Sed eDNA
B2913B_ENV_31 Priority Area (P2) 312158 | 6 729 933| 312 146 | 6 729 958 28 3,164 BC Sed PC, Fauna, Sed eDNA
B2913B_ENV_32  Priority Area (P2) 324 681 | 6729 934 - - - - -
B2913B_ENV_33 Priority Area (P2) 337266 | 6 729934| 337288 | 6729920 26 2,953 BC Sed PC, Fauna, Sed eDNA
B2913B_ENV_34 Priority Area (P2) 353219 | 6727 832| 353242 | 6727 804 36 2,743 BC Sed PC, Fauna, Sed eDNA
B2913B_ENV_35 Priority Area (P2) 354 266 | 6 722 620| 354 266 | 6 722 610 10 2,661 |BC, NB, CTD, | Sed PC, Fauna, Sed eDNA, Water, Water ell
B2913B_ENV_36 Priority Area (P2) 312404 | 6717922 312453 | 6 717 887 60 2,878 |BC, NB, CTD, | Sed PC, Fauna, SeHaNA, Water, Water eDNA
B2913B_ENV_37  Priority Area (P2) | 324939 | 6 717 923 - - - - -
B2913B_ENV_38 Priority Area (P2) 337512 | 6 717924 337512 | 6717 939 15 2,790 BC Sed PC, Fauna, Sed eDNA
B2913B_ENV_39  Priority Area (P2) 351949 | 6716 039| 351953 | 6716 030 10 2,538 BC Sed PC, Fauna, Sed eDNA
B2913B_ENV_40Q  Priority Area (P2) | 347574 | 6 714380 347571 | 6 714 393 13 2,613 BC Sed PC, Fauna, Sed eDNA
B2913B_ENV_41] Secondary Area (P3) 319576 | 6 704817| 319598 | 6 704 851 40 2,873 BC Sed PC, Fauna, SelNA
B2913B_ENV_42 Secondary Area (P3)] 331 797 | 6 704 825 - - - - -
B2913B_ENV_43 Secondary Area (P3) 344 443 | 6 704 833| 344 428 | 6 704 859 30 2,715 BC Sed PC, Fauna, Sed eDNA
B2913B_ENV_44 Secondary Area (P3) 319648 | 6 689 685| 319644 | 6689 713 28 2,957 BC Sed PC, Fauna, Sed eDNA
B2913B_ENV_45 Secondary Area (P3) 330172 | 6 689 705| 330173 | 6689 722 17 2,830 |BC, NB, CTD, § Sed PC, Fauna, Sed eDNA, Water, Water ell
B2913B_ENV_46 Secondary Area (P3) 344 547 | 6 689 702| 344513 | 6 689 675 43 2,735 BC Sed PC, Fauna, Sed eDNA
B2913B_ENV_47| Secondary Area (P3) 319726 | 6 673495| 319706 | 6 673 475 28 3,012 BC Sed PC, Fauna, Sed eDNA
B2913B_ENV_48 Secondary Area (P3) 332100 | 6 673503| 332063 | 6 673 487 40 2,963 BC Sed PC, Fauna, Sed eDNA
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Geodetics: WGS84 UTM 33S

Target Target Fix Fix Distance from Fix
Station Easting  Northing Easting  Northing target Sampling Sample Analyses
coordinate (m)

B2913B_ENV_49 Secondary Area (P3) 351001 | 6 675362 351001 | 6 675 343 19 2,846 BC Sed PC, Fauna, Sed eDNA
B2913B_ENV_50 Secondary Area (P3)] 316 361 | 6 654 382| 316 402 | 6 654 385 41 3,116 |BC, NB, CTD, | Sed PC, Fauna, Sed eDNA, Water, Water el
B2913B_ENV_51 Secondary Area (P3)] 332 253 | 6 656 831| 332282 | 6 656 861 42 3,032 BC Sed PC, Fauna, Sed eDNA
B2913B_ENV_52 Secondary Area (P3) 344 182 | 6 656 823| 344 249 | 6 656 815 67 2,960 BC Sed PC, Fauna, Sed eDNA

Notes:

Sampling Type: BC =Box Core; BB=(1 SNJ &1 YLJX SNJ d¢bA&1AYy .20Gt8¢T /¢5 I 61 GSNIljdzr f A& RWUNIBDANE $ M d OBy RAEMNI Ad vYiLE
Sample Analyses: PC=Phy@idd SYA A G NBT CIl dzyI LINRPOSaaSR 20SNI pnn>Y arasSgs

YWY+ Samplesemoved from the scope of work due to the proximity of seabed infrastructure

Grey value= distance greater than 2% water depth

*Sample associated to the VerBPWL campaig(phase 1jput acquiredduring survey phase 2

Beige= Venusl X samplingtation with results and interpretation discussed in the EPOS report (BSL, 2023c)
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2.2.3 Underwater Video/Camera Acquisition

During phase 1, due to survey time constraints and increasing weather patterns occurring towards the
end of the survey, only aingle attempt for a towed underwater video transeavas undertaken
travelling over the seabed withB00m of the Venus2 PWL

During phase 2, camera transects ranging betw8ddm to 1,412m in lengthwere conducted a®
sampling stationsas part of theBlock 2913B area of interesincludingVenus2 PWI). scope for the
acquisition of video and stills data to investigate changgm®tential sensitive habitats as part of the
EBS scope of workgble2.3). Two sampling stations (B2913B_CAM_10 and B2913B_CAM_11) as
part of theVenus1X EPOS scope were also acquired for video and stills data to assess for any seabed
changes posdrilling (BSL, 2023c)ivefeed footage was provided from the STR Seabug towed
camera system via the sonar cable on the RAPP winch and at >3,000ndegttes nonlive-feed was
provided by a towed pressure camera system. Theféegl STR system provided SD, stills and HD of
the seabed, while the notive-feed system provided only HD footage with screenshots providing the
still images required.

Apressue camera was fixed on the box corer to obtain hifgiinition video footage a63 sediment
stations during sampling(no video acquired at station 500m_NWB2913B_ENV_24 and
B2913B_ENV_28%eeAppendix Xt Box Corer Video Log SheeBetails of the camera specifications
are provided iMAppendix k Feld Operations and Survéyethods
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Table2.3 Summary of Environmental Camera Transects
Geodetics: WGS84 UTM 33S

Transect Time Easting (m) Northing (m) Water Distance Minutes of Camera System Camera System
9 9 Depth (m) travelled (m)  Video (Front view) (Side view)
Phase 1
SOL 19:26 327 371 6 748 792 2,970 .
Om-Venus2 EOL 06/08/2022 2053 326 355 6749 839 2.970 1,458 01:24 Pressure Camera Pressure Camera
Phase 2
SOL 18:52 326 713 6 749 086 3,008
B2913B_CAM_03 29/09/2022 516 01:56 Pressure Camera Pressure Camera
EOL 20:49 327 048 6 749 479 3,002
SOL 23:39 326 672 6 749 487 3,002
B2913B_CAM_04 29/09/2022 : 561 01:47 Pressure Camera Pressure Camera
EOL 01:27 327 067 6 749 089 3,006
B2913B_CAM 0 SOL 30/09/2022 04:26 332 379 6 751 455 2,928 582 01:56 Pressure Camera Pressure Camera
- —] EOL 06:23 332 342 6 750 874 2,966 '
SOL 09:21 339 064 6 752 554 2,335
B2913B_CAM_O 30/09/2022 538 01:55 Pressure Camera Pressure Camera
EOL 11:17 339 566 6 752 361 2,732
SOL 13:42 332 155 6 737 934 2,942
B2913B_CAM_1( 29/09/2022 467 01:46 Pressure Camera Pressure Camera
EOL 15:28 331 894 6 737 547 2,957
SOL 08:10 331 858 6 738 301 2,958 ) .
B2913B_CAM 1 FOL 29/09/2022 10:07 332 236 6737 866 2707 576 01:57 MOD 4.3 (Time Lapsq Pressure Camera
SOL 02:17 353 208 6 728 057 2,635 .
B2913B_CAM_14 29/09/2022 497 01:25 MOD 4.3 (Time Lapsq Pressure Camera
EOL 03:42 353 283 6 727 566 2,749
SOL 19:35 354 343 6 723 099 2,711 .
B2913B_CAM_14 28/09/2022 523 02:19 MOD 4.3 (Time Lapsq Pressure Camera
EOL 21:54 354 241 6 722 586 2,665
B2913B_CAM 11 SOL 28/09/2022 11:05 336 094 6 714 750 2,701 1,412 04:19 MOD 4.3 (Time Lapsq Pressure Camera
- - EOL 15:24 337 496 6714 918 2,737 ' ' ' P .
SOL 06:11 344 961 6 706 663 2,685 .
B2913B_CAM_1¢ 28/09/2022 345 00:38 Seabug (Live Feed)| Pressure Camera
EOL 06:50 344 631 6 706 763 2,561
SOL 20:56 332 655 6 656 382 3,028 .
B2913B_CAM_2( 27/09/2022 1,131 01:37 Seabug (Live Feed)| PressureCamera
EOL 22:34 331879 6 657 205 3,023
Beige= VenuslX sampling station with results and interpretation discussed in the EPOS report (BSL, 2023c)
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2.3 Sample Analyses

The recovered sediment and water samples were correctly stored prior to demobilisation and
transportation of the material to the analytical laboratories. This involved the freezing or chilling of all
physicechemical samples upon recovery and transportihgm back to the UK and France to be
forwarded b the analysing laboratoryTable2.4). This material was analysed at the laboratories
detailed inTable2.4, with the certificate accreditation for the chemistry scope presentefippendix
XVllicCertification of Laboratorigs

Table2.4 Sample Analysis Laboratories

Sample Analysis Survey Phase Laboratory
Sediment chemistry 1&2 Socotec, UK
Sediment particle size analysis 1&2 BSL, UK
Sediment microbiology 1&2 Eurofins, France
Sediment macrofauna 1&2 BSL, UK
Sediment and water eDNA 1&2 AGL, UK
. 1 Socotec, UK
Water chemistry 2 LPLand CEDRETance
Water plankton 1* PIQv, France
1 Eurofins, France
W hi hyll .
ater chlorophy 2 Marbec, France

Notes:
*Acquired water plankton samples from survey phase 2 lost during sample delivery to laboratory; no analysis pe

The analytical methods and limits of detection (LoD) or limits of quantification (LoQ) used in the two
surveys are summarised belowTable2.5, Table2.6and Table2.7. Water sample analyses have two
LoDs/LoQs due to the use of different laboratories across the two survey plras#ser details for
specific analytical methodologies are providedAippendx Il ¢ Data Presentation, Laboratory and
Statistical Analyses

Table2.5 Summary ofPhase Water Sample Analyses and Methodologynéinly Sccotec)

Limit of Detection /
Quantification

Laboratory Analyses Methods US EPA / OSPAR

Determination of Suspended Solids in EPA 160.2 / BS2690 Part 11

Total suspended solids |waters by gravimetry. BS 2690:1981:P (1981) 5mg.tt
120, WSLM10
Totalorganic carbon Instrumental analysis using
(TOC) 9 acid/persulphate digestion and EPA 9060A / BS EN 1484:1 0.2mg.1
nondispersive IR detection, WSLM13
. Automated discrete colorimetric analys ) 1
Nitrite KONENS EPA 353.2 /1SO 6777:198 0.2mg.i
. Automated discrete colorimetric analys .
Nitrate KONENS EPA 353.2/1SO 6777:198 0.01mgt
Automated discrete colorimetric analys
Orthophosphate KONENS. Calculation of Orthophosphg EPA 353.2/1SO 6777:198 0.03mg.t

as PO4 from Phosphate as P.

Determination of Total Nitrogen,
peroxodisulphate digestion, colorimetrii EPA 351.2 / ISO 5663:198 1.0mg.1t
guantitation using 2,8limethylphenol.

Total Nitrogen as
N/Nitrogen Kjedhal

Metals Analysis by Aqug . EPA 6020B /

Regia Digest Method usingCPMS, IGRES 1SO 17025:2017 0.0001¢ 0.1 mg.tt
Total petroleum Solvent extraction and clean up followe . .
hydrocarbons (TPH) by GGFID analysis, TPHFID EPA 8015 /1S0 16703:20( Lhgl
TotalEnergies E&Ramibia BSL 202
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Limit of Detection /
Quantification

EPA 8015 /1SO 16703:20( -

Methods

Laboratory Analyses

US EPA / OSPAR

Solvent extraction andlean up followed

Aliphatic hydrocarbons by GEFID analysis; TPHFID

Polycyclic aromatic
hydrocarbons (PAH)L6
USEPA

BTEX (Benzene, Ethyl

Solvent extraction and clean up followe

by GEMS analysis; PAHMSW EPA 8270/ 1SO 28540:201

0.001lmgt

Determination of Volatile Organic

Benzae, Toluene, O,MH

Compounds by Headspace GCMS

EPA 3810 /1S0O 17943:201

0.001- 0.003mg:#

Xylenes)
ChlorophyHa and Spectrophotometry (UV/VIS) UW-VIS Spectrophotometer 6-7ug.
Phaeopigments P P y P P HO-
i -

0.3 UFC/ml
H)_/drocarbo_n adapted Numeration- NPP -
microorganisms
Phytoplankton Riffled count (trawl) and identification - N/A
Zooplankton Riffled count (trawl) and identification - N/A

Table2.6 Summary of Phase 2 Water Sample Analyses and Methodo{amginly Le Cedre/LPL)

Method

US EPA/ OSPAR

Limit of Detection /

Quantification

TotalOrganicCarbon(TOC) CombustionIR EPAQ060A / BS EN 1484:19 0.2mg/l
Total Suspende8olidyTSS) GravimetryNFEN872 EPA 160'2(1/9%%690 Part 1 2mg/l
Nitrates(NO3) Continuoudlow EPA 353.2/1SO 6777:198 0.02 mg/l
Nitrites (NO2) Continuousflow EPA 353.2/1S6¥77:1984 0.01mg/l
OrthophosphategP043) Continuousflow EPA 353.2/1S0O 6777:198 0.02mg/l
;}’gz'h’;'l'”oge” as N/Nitrogen e trophotometry EPA351.2/1SO 5663:19  0.02mg/!
Aliphatichydrocarbons>C5¢ C35 10> 3J«k f
Aromatichydrocarbons>C6¢ C35 10> 3k
Totalaliphatichydrocarbons GC/MS ) 230> 3k
EPAB015 /1SO 16703:200
Totalaromatichydrocarbons  |Internal method 170> 3« €
Totalaliphaticand aromatic 400> 3 k
hydrocarbons
BTEX (Benzene, Ethyl Benzene .
Toluene, O, ME-Xylenes) GC/MS EPA 3810/ 1S0O 17943:201 1>3«kf
PAH(x16PAHS) GC/MS EPA 8270 / 1ISO 28540:20] 0.005> 3« f
Metals Analysis EPA6020B EPA 6020B / 1SO 17025:20 0.015¢ 10> 3 k
Tgtal heterqtrophlc Internal Method ) 0.300
microorganisms UFC/ml
H)_/drocarbqn adapted Internal Method ) 10,000
microorganisms UFC/ml
ChlorophyHa and Phaeopigmeni Spectrophotometry (UV/VIS) UW-VIS Spectrophotometer N/A
Zooplankton ECOTAXA Imagery, ZooScan 200 pm N/A
Phytoplankton ECOTAXA Imagery, FlowCAM 50 pm N/A
TotalEnergies E&Ramibia BSL 202
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Table2.7 Summary of Phase 1 and 2 Sediment Sample Analyses and Methodology

Laboratory Analyses

Methods

US EPA / OSPAR

Limit of Detection /

Quantification

Full Particle Size Analy
(sieve andaser Diffraction laser and physical sieve ISO 1789A4.:2014 0.02um to 2000um
diffraction)
. Documented irhouse method, oven
1 . o
Moisture Content drying @ 105°C, No TMSS EPA 9060A /1SO 10694:199 0.20%
Total Organic Matter by Detsrmlnatlon .of loss oignition at EPA 9060A / 1SO 10694:199 0.296n/m
LOI 450°C by gravimetry.
Documented iFhouse method with
Total Organic Carbon |C2o0nate removal and sulphurous ISO 13878:1998 0.02%m/m
acid digestion and high temperature
combustion at 1600°C/NDIR, WSLM
. Documented iFhouse method using 0
Total Nitrogen as N Konelab discrete analyser, No AMM| 1ISO 11464 & ISO 11466 0.05%
Documented iFhouse method using
Total Phosphorous aqua regia extraction and I€PES, ICGH ISO 11464 & ISO 11466 4mg.kgt
SOIL
. Method using aqua regia extraction
'\R":t?;SDAi”:'SSf'S by AQU 2nd ICAMS and ICRISS and IGBES, EPA 7081 0.01- 36mg.kg
g8t ICRSOIL
Ba by Fusion Fusion EPA 418.1 100mg.kd
Total Petroleum Method using marinepecification by
Hydrocarbons (TPH) |GGFID, TPHFIDUS EPA418.1 g kg’
. . Method using marine specification by .
Aliphatic hydrocarbons GGFID, TPHFIDUS ISO 1789A:2014 1lpg.kgt
Method using DTI specification by -G .
PAHs (16 USEPA) MS (SIM), PASED EPA 8100/ 1IS03859:2014 1lug.kgt
BTEX (Benzene, Ethyl .
Benzene, Toluene, O, N Methed using headspace @S, EPA 5021A / I1SO 16538015 1-5pug.kgt
VOCHSAS
P-Xylenes)
thal heterqtrophlc Numeration- CFU - 500NPP/g
microorganisms
Hydrocarbqn adapted Numeration- CFU - 5NPP/g
microorganisms
Macroinvertebrate Identification and abundance - 1ind/0.1n?
analysis (500um) Biomass - 0.0001g
TotalEnergies E&Ramibia BSL 202
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3 EnvironmentalBaseline Survey Results and Discussion

3.1 Bathymetry and Seabed Features

Bathymetry for the region was derived from both broadscale-tesolution data and 3D seismic data
acquisition that was provided by the client prior to teervey Block2913B is located approximately
270km off the south coast of Namibia amter depths manged between 2,500m to over 3,200m
below sea levelDespite the relatively minimal change in water depth withearrage slope gradient

of 0.6%across the survey area relatively steep slope with a gradient of 2.7% was located 1km NW
of VenuslX fFigure2.1).

3.2 SedimentReductionOxidation (Redox) PotentialpH and Naturally occurring
Radioactive Material (NORM)

Readings for redoand pHwere taken for each sediment sample, the results of which can be found in
Table3.1

Thetemperature ranged from 3.1°Cto 11.7°Cat measurement depth 1cm, andl.3°C to 9.5°C at the
10cm measurement depth

The pH ranged from 5to 9.4at measurement depth 1cm, and4and8.2at the 10cm measurement
depth. Most sampleswhere either natural (pH 77.9) or slightly acidic (4-46.9) with a smaller
proportion (18% of samples) classed as alkaline (pH >7.9).

The observed redox was then standardised to 10°C and normalised to the standard hydrogen
electrode (SHE) by addindgl4nV, the results of which are displayed Trable 3.1.The redox
normalised to SHE wagariable throughout Block2193B Thesurficial redox measurements (1cm
depth) ranged from365mV to 8&2mV, whilst the measurements taken at 10cm depth ranged from
348mV to708mV.

Both measurement depths displayell oxygenated sedimentit most stations. The most reduced
surficid sediment was found at B2913B_EMN® with a score of365mV. Interestingly, the most
reduced sediment at 10cm depth was not at the same station and was found at 500m_NW with a
score of 38mV. Neither of these redox values are particularly low or cause fooncern when
consideringmicrobiatmediated redox processédmve been known tdecrease the redox potential to

I tS@St +a t2¢6 | a b dusthesliglatly IDdER/&eEdedn Htbah ofitheseh 0 ®
stations are likely to be a reflection ghall-scalevariability inthe seabedsediment composition and
redox potential. There was no clear trend in sediment oxygenation withinBl@ck In generalsites

with a higher fines content appeared to be slightly less oxygenated than sites with a lower fines
content, howevetthe least oxygenated sites did not have the highest fines content as a rule. Again, it
is likely that this is a result gsmallscalevariability in the seabed.

TotalEnergies E&Ramibia BSL 202
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Table3.1 Summary of theTemperature, pH and Reddxormalised Results
1cm Penetration 10cm Penetration

Water Depth Observed Redox Observed Redox
(m) Observed . Observed .
Temperature | Normalised to Temperature  Normalised to
Redox (mV)

SHE (mV) SRl (i) SHE (mV)

Station

Om Venus2 SPWL 2,900 280 9.4 494 8.0 195 . 409 8.0
250m_SE 2,900 213 8.4 427 8.1 187 4.2 401 6.7
500m_SE 2,900 157 8.7 371 8.1 138 4.1 352 8.1
1000m_SE 2,900 174 8.1 388 8.0 193 5.7 407 6.6
2000m_SE 2,900 166 117 380 75 270 6.5 484 7.6
250m_NW 2,900 240 8.9 454 8.1 209 4.7 423 8.0
500m_NW 2,900 181 9.3 395 8.2 134 4.9 348 8.1
1000m_NW 2,900 252 6.0 466 7.9 167 5.3 381 7.9
1500m_NW 2,900 232 7.6 446 6.8 240 3.7 454 6.6

2000m_NW 2,900 214 8.8 428 6.1 224 5.2 438 6.9
3000m_NW 2,900 245 8.3 459 8.1 212 4.1 426 8.0
250m_NE 2,900 222 8.9 436 6.5 189 4.9 403 6.4
500m_NE 2,900 245 8.5 459 7.8 216 4.6 430 7.8
1000m_NE 2,900 189 8.3 403 7.0 135 4.9 349 6.9
2000m_NE 2,900 207 9.5 421 7.0 209 4.2 423 6.2
10000m_NE 2,900 638 10.0 852 8.0 494 55 708 7.8
250m_SW 2,900 250 6.7 464 8.2 255 4.3 469 8.2
500m_SW 2,900 217 8.5 431 8.1 154 4.9 368 8.1
1000m_SW 2,900 303 9.7 517 6.4 192 4.9 406 6.3
2000m_SW 2,900 215 9.0 429 6.8 229 4.5 443 6.4

B2913B_ENV_01 2,964 245 5.1 459 6.1 269 3.4 483 5.7

B2913B_ENV_02 3,025 174 7.2 389 7.6 175 4.2 389 7.6

B2913B_ENV_03 2916 244 8.5 458 6.3 250 7.9 464 6.2

B2913B_ENV_04 3,051 267 9.7 481 6.4 180 8.1 394 8.1

B2913B_ENV_05 3,028 190 8.6 405 7.6 176 75 391 7.7

B2913B_ENV_06 3,002 153 7.3 367 7.8 159 5.7 373 7.9

B2913B_ENV_07 2,978 165 4.7 379 7.9 156 3.8 370 8.2

B2913B_ENV_0§ 3,032 203 3.1 417 7.3 202 13 416 7.3

B2913B_ENV_09 3,019 181 6.7 395 7.6 200 5.6 414 7.0

B2913B_ENV_1( 3,003 236 6.2 451 6.8 231 5.6 445 7.1

B2913B_ENV_11 2977 155 7.4 369 7.6 222 35 436 74.

B2913B_ENV_12 3,025 180 5.7 394 6.8 150 4.0 364 6.7

B2913B_ENV_13 2,976 190 8.4 404 7.1 175 5.2 389 6.8

B2913B_ENV_14 2,954 243 9.0 457 7.3 253 6.4 467 7.1
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1lcm Penetration 10cm Penetration
Station Water Depth Observed Redox Observed Redox
(m) Observed Tem ¢ N lised t Observed T t N lised t
Redox (mV) perature ormalised to Redox (mV) emperature ormalised to
SHE (mV) SHE (mV)
B2913B_ENV_15 3,013 - - - - - - - -
B2913B_ENV_16 2,903 151 7.0 365 6.7 220 5.0 434 4.4
B2913B_ENV_17 2,879 288 7.1 502 6.0 320 4.0 534 5.4
B2913B_ENV_19 2,943 322 7.1 536 6.6 314 6.2 528 6.4
B2913B_ENV_2Q 2,810 247 8.2 461 6.9 263 5.2 477 6.8
B2913B_ENV_21 2,625 312 6.9 526 7.0 292 4.6 506 7.0
B2913B_ENV_23 2,996 308 10.0 522 7.8 271 7.0 485 7.7
B2913B_ENV_24 2,849 153 6.4 367 9.4 138 4.0 352 8.0
B2913B_ENV_25 2,593 267 7.7 481 7.2 294 5.0 508 7.2
B2913B_ENV_27 2,857 347 7.4 561 6.4 422 4.2 636 5.4
B2913B_ENV_2§ 2,737 284 9.6 498 6.7 386 9.5 600 5.3
B2913B_ENV_29 3,117 282 7.7 496 8.1 244 6.2 458 8.0
B2913B_ENV_30 2,793 246 9.0 460 7.0 243 4.2 457 6.8
B2913B_ENV_31 3,164 266 7.9 480 7.9 236 7.1 450 7.8
B2913B_ENV_33 2,953 258 5.7 472 7.8 190 4.2 404 7.7
B2913B_ENV_34 2,743 185 6.0 399 7.5 170 4.4 384 7.5
B2913B_ENV_35 2,661 173 8.3 387 7.7 140 7.6 354 7.6
B2913B_ENV_36 2,878 248 7.1 462 7.7 220 4.9 434 7.3
B2913B_ENV_38 2,790 278 9.9 492 7.3 182 5.7 396 6.9
B2913B_ENV_39 2,538 224 7.1 438 7.6 200 5.6 414 7.6
B2913B_ENV_ 40 2,613 278 7.9 492 7.6 237 5.6 451 7.5
B2913B_ENV_41 2,873 395 7.6 609 5.5 296 4.9 510 6.7
B2913B_ENV_43 2,715 154 8.6 368 7.5 150 45 364 7.4
B2913B_ENV_44 2,957 322 8.7 536 5.9 296 5.1 510 6.3
B2913B_ENV_45 2,830 274 6.8 488 6.9 - - - 6.4
B2913B_ENV_4§ 2,735 352 7.7 566 7.4 296 4.4 510 7.4
B2913B_ENV_47 3,012 262 7.9 476 7.3 231 6.4 445 7.2
B2913B_ENV_48 2,963 189 8.1 403 7.6 167 6.7 381 7.6
B2913B_ENV_ 49 2,846 180 6.6 394 7.4 147 45 361 7.4
B2913B_ENV_5( 3,116 207 10.7 421 8.0 197 5.7 411 7.8
B2913B_ENV_51 3,032 282 7.7 496 5.9 206 5.7 420 6.7
B2913B_ENV_52 2,960 289 7.0 503 6.8 268 4.8 482 6.8
Notes:
*Redox potential standardised to SHE (10°C)
W b2 NBFERAY3I | OljdZANBR RdzS (2 YItFdzyOliAzy Ay LINRo6SO
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human activities such as oil and gas exploration and mining. NORM can also form in the oil and gas
industry due to the precipitation of minerals (e.g. barium, calcium, strontium and radium sulfates), as

scale, on the outside of tubulars and/or casing, tiuehanges in temperature and pressure of fluids

injected into reservoirsNORMbackground levels are established on the vessel by taking a reading

before each sample at different locationsdrK S @Saa St ® b2 + NBIFRAY3Ia 6SNE
survey area due to a probe malfunctiofll station had Alpha and Beta measurements which differed

by <3 CPS from their respective sample background levels indicating no contamin@tairie3.2).

Gamma measurements were above the background levels by more than 3 counts per second (CPS)

at 30 stations indicating a slight NORM presen€gable3.2). However,one sample(10,000m_NE)

was>20 CPS abonits background level and thereforeould be considered as containing naturally

occurring radioactive particles.

Table3.2 Summary othe NORM Results (CPS)

Stations
Om Venus ZPWL 0.25 0.25 1.00 7.00
250m_SE 0.60 0.60 7.00 8.00
500m_SE 0.35 0.35 2.50 6.00
1000m_SE 0.39 0.79 1.39 7.03
2000m_SE 0.38 0.69 1.44 5.73
250m_NwW 0.35 0.38 3.00 6.00
500m_NW 0.63 0.69 2.43 6.69
1000m_NW 0.40 0.60 1.00 9.00
2000m_NW 0.23 0.29 9.57 17.09
3000m_NW 0.40 0.40 1.50 8.00
250m_NE 0.35 0.40 3.00 8.00
500m_NE 0.46 0.33 6.03 6.19
1000m_NE 0.33 0.76 13.87 11.23
2000m_NE 0.29 0.46 1.96 5.89
10,000m_NE 0.29 0.43 1.93 24.34
250m_SW 3.00 0.30 0.40 7.00
500m_SW 0.33 0.39 7.00 17.00
1000m_SW 0.30 0.40 1.50 7.00
1500m_NW 0.39 0.89 1.26 5.23
2000m_SW 0.20 0.30 1.50 8.50
B2913B_ENV_01 0.29 0.69 1.26 4.26
B2913B_ENV_02 0.26 0.39 1.71 5.83
B2913B_ENV_03 0.36 0.56 1.63 5.16
B2913B_ENV_04 0.33 0.56 8.59 5.13
B2913B_ENV_05 0.21 0.49 1.83 4.99
B2913B_ENV_06 0.41 0.36 1.29 6.89
B2913B_ENV_07 0.33 0.43 1.09 4.73
B2913B_ENV_08 0.43 0.34 5.86 5.43
B2913B_ENV_09 0.53 0.89 1.66 6.09
B2913B_ENV_10 0.39 0.29 18.97 27.64
B2913B_ENV_11 041 0.53 11.72 12.10
B2913B_ENV_12 0.29 0.43 1.09 5.96
B2913B_ENV_13 0.26 0.39 1.56 7.03
B2913B_ENV_14 0.21 0.56 3.74 7.13
B2913B_ENV_15 0.26 0.39 2.86 5.93
B2913B_ENV_16 0.19 0.43 1.43 5.23
B2913B_ENV_17 0.36 0.46 1.19 5.89
B2913B_ENV_19 0.48 0.43 - -
B2913B_ENV_20 0.46 0.39 - -
B2913B_ENV_21 0.16 0.43 - -
B2913B_ENV_23 0.26 0.43 - -
B2913B_ENV_24 0.29 0.73 - -
B2913B_ENV_25 0.33 0.46 - -
B2913B_ENV_27 0.33 0.83 1.56 5.73
TotalEnergies E&P Namibia BSL 2202
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B2913B_ENV_28 0.23 0.49 1.51 5.73
B2913B_ENV_29 0.34 0.63 - -
B2913B_ENV_30 0.43 0.66 3.50 5.89
B2913B_ENV_31 0.36 0.73 - -
B2913B_ENV_33 0.49 0.76

B2913B_ENV_34 0.46 0.86

B2913B_ENV_35 0.39 0.83

B2913B_ENV_36 0.39 0.43

B2913B_ENV_38 0.43 0.53

B2913B_ENV_39 0.38 0.53

B2913B_ENV_40 0.29 0.39

B2913B_ENV_41 0.28 0.69

B2913B_ENV_43 0.49 0.56

B2913B_ENV_44 0.46 0.39

B2913B_ENV_45 0.29 0.53

B2913B_ENV_46 0.13 0.63

B2913B_ENV_47 0.38 0.49

B2913B_ENV_48 0.19 0.43

B2913B_ENV_49 0.46 0.63

B2913B_ENV_50 0.26 0.73

B2913B_ENV_51 0.60 0.43

B2913B_ENV_52 0.19 0.39

Notes:
W b2 NBI RAY Imakfuddiiazi NBbR. RdzS (0 2

3.3 Patrticle Size DistributiofPSD)

The particle size interpretation of sediments from tB$ock 2913B survey area was based on
observations from seabed photography and from #malytical results acquired from the sediments
at 66 stations (Figure2.1). Material for particle size analysis (PSA) was recovered fronsuHace
5cm of the gralsampler(box corerand double grabdndanalysed by BSL upon return of the samples
to Norfolk, UK. Refer téppendix li¢ Data Pesentation, Laboratory and Statistical Analy&msthe
laboratorymethods employed.

The sediment characteristics for each station are listeBable3.3and individual particle size
distribution plots are presented iAppendix Il Particle Size Distribution

3.3.1 General Description

All grab samples were described dght brownish grey Munsell colour:10YR 6/2)soft mud. The
results of particle sizevere also consistent, with sedimerdsminated by finedmean: B.1%+6.1SD),
amoderate proportion of sandgmean: 2.9%+6.1SD) and negligible gravel (meaih?0.4SDfable
3.3.

The results of particle size analyseseakd a homogeneous sediment type across the survey area
Gonsidering there is low variation in depth and seabed features, homogeneity is expAlttetdtions
sampled withirBlock2913Bweredominated by fines, with a low sands content, and a negligible gravel
content. This consistent sediment compositian clearly illustrated ifrigure3.1to Figure3.3.

Fines were high across thBlock with all but two stations recording >75% of silts/clayis the
sediment obtained Kigure3.1). The lower proportion of fines recorded at statioBB3B_ENV_36
(56.1%)wasrelated toan increasedand conten{Table3.3). The low coefficient of variation for the
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fines fraction (7.72%) provides further evidence for the homogeneity of sedim@htdlow geology
likely influenced the high fines contentdeck logs indicated consolidated clagderlying surficial
sedimentthroughout the Block The sedimentary relationship between tliighest proportion of
fines andlowest proportion of sandswas supported by a positive correlatiobetween the two
parameters A(66)=0-989, p<0.001)

The highesproportion of sandswas recorded athe same station, B2913B_ENV_(38.9%) (Table
3.3) as the highest proportion of finedhé¢ proportion of sands at this statiomassubstantiallyhigher
than others (mean21.9%%+6.1SD)-igure3.1and Figure 3.2 llustrate the geographic location of this
site and although it is in the western extent of thBlockother stations with similageographic
characteristicglo not display the samsediment composition. Smadkale variability in the seabed is
likely to have caused this station to display such a difference to the rest of the stations sampled.

Gravel content wasiegligiblethroughoutBlock2913B and the Vent® PWLsurvey area, as incated

by the high coefficient of variation570.4%6) The highest proportion of gravel was recorded at
B2913B_ENV_43 (2.72¥able3.3, Figure3.3.). This station was situated in an area of seabed similar
to the majority ofstationsand stationB2913B_ENV_44as situated directlyparalleland due west of
station B2913B_ENV_4®d dd not see a similar composition, thus the higher proportion of gravel
was likely due to thesmallscalevariabilityat the seabed.

The Folk (1954and Wentworth (19223edimentclassificationgor each station are listed ihable3.3.

The Wentworth classification assigns a single sediment class based on the mean particle size and is
appropriate for well sorted modal sediments. The Folk classification provides a moreaefatase
description for poorly sorted sediments, encompassing a range of particle sizes as it takes into account
the relative proportions of mud (<63um), sand (63{2mm) and gravel (>2mm) fractions. For the
purposes of this study, the modified Folk cléisation produced by the British Geological Survey was
used (Long, 2006).

The samples collected within the survey area were represented thyee Folk classifications
includingWa &R W{ I yRe& adz2RQX I yR WY{.tMos &alidn® sarbphedl @We®ef t & { |
classified asV{ I Yy R& lautiziR@). ®2cdzNJ 2 F (G KS NBYFAYyAyYy3a FAGS adal
FYR &adlFdA2y . Hdpmo. y9bxyno gl a Of | Rabla3F3\ e I a W{
Wentworth classification scale identifiedbura SRA YSy i Of I 834 A FNOYFNAIH &4 X NI
02 W/ #@MN&sSdin{erstacross theBlockwere poorly sorted to varying degrees, with stations
predominantly being classified 86+ PoaBy ONI DB:Q 26F G KS adl G A 2 ysooof | YR Wt
the stations Table3.3).
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Table3.3 Sediment Particle Size Characteristics

Mean Particle Size ‘ Wentworth Slelgilgle] Fines Sands Gravel

Station g Phi ‘ Classification | Coefficient Sorting Classification %) (%) (%) Modified Folk Scale
OmVenus2 SPWL 2,900 0.01 6.18 Fine Silt 2.36 Very Poorly Sorted 79.3 20.6 0.0 Sandy Mud
250m_SE 2,900 0.01 6.28 Fine Silt 2.28 Very Poorly Sorted 81.7 18.2 0.0 Sandy Mud
500m_SE 2,900 0.01 6.45 Fine Silt 2.30 Very Poorly Sorted 83.3 16.7 0.0 Sandy Mud
1000m_SE 2,900 0.01 6.18 Fine Silt 251 Very Poorly Sorted 77.9 22.1 0.0 Sandy Mud
2000m_SE 2,900 0.02 5.98 Medium Silt 2.50 Very Poorly Sorted 76.3 23.7 0.0 Sandy Mud
250m_NWwW 2,900 0.01 6.12 Fine Silt 2.56 Very Poorly Sorted 76.7 23.3 0.0 Sandy Mud
500m_NW 2,900 0.01 6.21 Fine Silt 241 Very Poorly Sorted 79.7 20.3 0.0 Sandy Mud
1000m_NW 2,900 0.01 6.79 Fine Silt 2.06 Very Poorly Sorted 89.7 10.3 0.0 Sandy Mud
1500m_NW 2,900 0.02 5.91 Medium Silt 2.46 Very Poorly Sorted 75.1 24.9 0.0 Sandy Mud
2000m_Nw 2,900 0.01 6.23 Fine Silt 2.44 Very Poorly Sorted 78.9 21.1 0.0 Sandy Mud
3000m_NW 2,900 0.01 6.98 Fine Silt 1.87 Poorly Sorted 93.5 6.5 0.0 Mud
250m_NE 2,900 0.01 6.75 Fine Silt 2.16 Very Poorly Sorted 87.8 12.2 0.0 Sandy Mud
500m_NE 2,900 0.01 7.14 V. Fine Silt 2.05 Very Poorly Sorted 92.3 7.7 0.0 Mud
1000m_NE 2,900 0.01 6.30 Fine Silt 2.25 Very Poorly Sorted 82.5 175 0.0 Sandy Mud
2000m_NE 2,900 0.01 6.34 Fine Silt 2.53 Very Poorly Sorted 79.3 20.6 0.0 Sandy Mud
10000m_NE 2,900 0.01 6.38 Fine Silt 2.43 Very Poorly Sorted 80.7 19.3 0.0 Sandy Mud
250m_SW 2,900 0.01 6.07 Fine Silt 2.41 Very Poorly Sorted 78.2 21.8 0.0 Sandy Mud
500m_SW 2,900 0.01 6.30 Fine Silt 2.24 Very Poorly Sorted 82.0 18.0 0.0 Sandy Mud
1000m_SWwW 2,900 0.01 6.64 Fine Silt 2.41 Very Poorly Sorted 83.6 16.4 0.0 Sandy Mud
2000m_SW 2,900 0.01 6.38 Fine Silt 2.36 Very Poorly Sorted 81.8 18.2 0.0 Sandy Mud
B2913B_ENV_01 2,964 0.01 6.15 Fine Silt 2.39 Very Poorly Sorted 79.5 20.5 0.0 SandyMud
B2913B_ENV_02 3,025 0.01 6.26 Fine Silt 2.39 Very Poorly Sorted 80.3 19.7 0.0 Sandy Mud
B2913B_ENV_03 2,916 0.01 6.44 Fine Silt 2.47 Very Poorly Sorted 81.8 18.2 0.0 Sandy Mud
B2913B_ENV_04 3,051 0.01 6.18 Fine Silt 2.53 Very Poorly Sorted 78.0 22.0 0.0 Sandy Mud
B2913B_ENV_05 3,028 0.01 6.15 Fine Silt 2.51 Very Poorly Sorted 77.9 22.1 0.0 Sandy Mud
B2913B_ENV_06 3,002 0.02 6.04 Fine Silt 2.50 Very Poorly Sorted 77.4 22.6 0.0 Sandy Mud
B2913B_ENV_07 2,978 0.01 6.21 Fine Silt 2.50 VeryPoorly Sorted 79.3 20.7 0.0 Sandy Mud
B2913B_ENV_08 3,032 0.02 5.99 Medium Silt 2.53 Very Poorly Sorted 76.0 24.0 0.0 Sandy Mud
B2913B_ENV_09 3,019 0.01 6.30 Fine Silt 2.41 Very Poorly Sorted 81.0 19.0 0.0 Sandy Mud
B2913B_ENV_10 3,003 0.01 6.18 Fine Silt 2.19 Very Poorly Sorted 82.1 17.9 0.0 Sandy Mud
B2913B_ENV_11 2,977 0.01 6.20 Fine Silt 2.24 Very Poorly Sorted 81.7 17.9 0.5 Sandy Mud
B2913B_ENV_12 3,025 0.01 6.18 Fine Silt 2.55 Very Poorly Sorted 77.6 22.5 0.0 Sandy Mud
B2913B_ENV_13 2,976 0.01 6.32 Fine Silt 2.46 Very Poorly Sorted 81.2 18.8 0.0 Sandy Mud
B2913B_ENV_14 2,954 0.01 6.39 Fine Silt 241 Very Poorly Sorted 815 18.5 0.0 Sandy Mud
B2913B_ENV_15 3,013 0.01 6.25 Fine Silt 2.34 Very Poorly Sorted 80.7 19.3 0.0 Sandy Mud
B2913B_ENV_16 2,903 0.01 6.12 Fine Silt 2.56 Very Poorly Sorted 76.8 23.2 0.0 Sandy Mud
B2913B_ENV_17 2,879 0.02 5.91 Medium Silt 2.68 Very Poorly Sorted 72.9 27.1 0.0 Sandy Mud
B2913B_ENV_19 2,943 0.01 6.17 Fine Silt 2.42 VeryPoorly Sorted 79.5 20.5 0.0 Sandy Mud
B2913B_ENV_20 2,810 0.02 5.99 Medium Silt 2.49 Very Poorly Sorted 76.4 23.6 0.0 Sandy Mud
B2913B_ENV_21 2,625 0.01 6.17 Fine Silt 2.49 Very Poorly Sorted 78.5 215 0.0 Sandy Mud
B2913B_ENV_23 2,996 0.01 6.11 Fine Silt 2.63 Very Poorly Sorted 75.9 24.1 0.0 Sandy Mud
B2913B_ENV_24 2,849 0.01 6.12 Fine Silt 2.38 Very Poorly Sorted 79.3 20.7 0.0 Sandy Mud
B2913B_ENV_25 2,593 0.01 6.10 Fine Silt 2.49 Very Poorly Sorted 78.6 21.4 0.0 Sandy Mud
B2913B_ENV_27 2,857 0.02 5.95 Medium Silt 2.35 Very Poorly Sorted 7.7 22.3 0.0 Sandy Mud
B2913B_ENV_28 2,737 0.01 6.16 Fine Silt 2.47 Very Poorly Sorted 79.6 20.4 0.0 Sandy Mud
B2913B_ENV_29 3,117 0.01 6.19 Fine Silt 2.48 Very Poorly Sorted 79.2 20.8 0.0 Sandy Mud
B2913B_ENV_30 2,793 0.01 7.21 V. Fine Silt 1.71 Poorly Sorted 96.8 3.2 0.0 Mud
B2913B_ENV_31 3,164 0.01 6.49 Fine Silt 2.20 Very Poorly Sorted 84.9 151 0.0 Sandy Mud
B2913B_ENV_33 2,953 0.02 6.03 Fine Silt 241 Very Poorl\Sorted 78.0 22.0 0.0 Sandy Mud
B2913B_ENV_34 2,743 0.02 5.97 Medium Silt 2.54 Very Poorly Sorted 76.2 23.8 0.0 Sandy Mud
B2913B_ENV_35 2,661 0.02 5.80 Medium Silt 2.57 Very Poorly Sorted 73.7 26.3 0.0 Sandy Mud
B2913B_ENV_36 2,878 0.03 491 CoarseSilt 2.78 Very Poorly Sorted 56.1 43.9 0.0 Sandy Mud
B2913B_ENV_38 2,790 0.01 7.22 V. Fine Silt 1.60 Poorly Sorted 97.8 2.2 0.0 Mud
B2913B_ENV_39 2,538 0.02 5.98 Medium Silt 2.54 Very Poorly Sorted 76.3 23.7 0.0 Sandy Mud
B2913B_ENV_40 2,613 0.02 5.98 Medium Silt 2.53 Very Poorly Sorted 75.5 24.5 0.0 Sandy Mud
B2913B_ENV_41 2,873 0.01 6.41 Fine Silt 2.28 Very Poorly Sorted 83.1 16.9 0.0 Sandy Mud
B2913B_ENV_43 2,715 0.01 6.06 Fine Silt 2.50 Very Poorly Sorted 77.1 20.1 2.7 SlightlyGravelly Sandy
B2913B_ENV_44 2,957 0.02 5.96 Medium Silt 2.71 Very Poorly Sorted 73.8 26.2 0.0 Sandy Mud
B2913B_ENV_45 2,830 0.02 5.97 Medium Silt 2.50 Very Poorly Sorted 76.9 23.1 0.0 Sandy Mud
B2913B_ENV_46 2,735 0.02 5.61 Medium Silt 2.70 Very Poorly Sorted 68.4 31.6 0.0 Sandy Mud
B2913B_ENV_47 3,012 0.02 5.98 Medium Silt 2.62 Very Poorly Sorted 73.0 27.0 0.0 Sandy Mud
B2913B_ENV_48 2,963 0.02 5.79 Medium Silt 2.65 Very Poorly Sorted 72.6 27.4 0.0 Sandy Mud
B2913B_ENV_49 2,846 0.01 6.11 Fine Silt 2.32 Very Poorly Sorted 79.2 20.7 0.1 Sandy Mud
B2913B_ENV_50 3,116 0.02 5.89 Medium Silt 2.56 Very Poorly Sorted 73.6 26.4 0.0 Sandy Mud
B2913B_ENV_51 3,032 0.02 5.89 Medium Silt 2.63 Very Poorly Sorted 74.0 26.0 0.0 Sandy Mud
B2913B_ENV_52 2,960 0.02 5.94 Medium Silt 2.57 Very Poorly Sorted 74.7 25.3 0.0 Sandy Mud
Mean 0.01 6.12 Fine Silt 2.41 Very Poorly Sorted 78.1 21.9 0.1 Sandy Mud
Standard Deviation 0.00 0.34 NC 0.21 NC 6.1 6.1 0.4 NC
Variance (%) 24.8 5.6 NC 8.7 NC 7.8 27.8 570.4 NC
Minimum 0.01 491 NC 1.60 NC 56.1 2.2 0.0 NC
Maximum 0.03 7.22 NC 2.78 NC 97.8 43.9 2.7 NC
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Namibia Block 2913B
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3.3.2 Multivariate Analysis

The particle size distributiorof the 66 sediment samplewere subjected @ further detailed
investigation by multivariate analysis usiRymouth Routines in Multivariate Ecological Research
software (PRIMER V7; Clarke and Warwick, 1@0dllicidate any spatidtendswithin the data

A similarity dendrogram was generated by hierarchéggjlomerative clustering (CLUST&S)g the

particle size (phi) to illustrate theimilarities/dissimilaritiesetween stations using th&uclidean

Distance dissimilarity measure.Similarity profiling analysis (SIMPROF) of the istation
similaritiesdissimilarities initially indicated the presence of many statistically different groups
(p<0.05;23 clusters), differentiated by bladkranches in the dendrogram, showing the heterogeneity

of the dataset. However, this was thought to haweer-differentiatedthe dataset and &4t A OSQ ¢4 a
overlain at a Euclidean Distance @fto group the stations at a higher level more relevant for
interpretation (Figure3.4). The slice separated the survey dataset iftor main cluster groups, as

described below:

1 / f dz& GCBhmJarlest cluster containel8 stations which were all fines dominatednd
ranged from 2.6% atB2913B_ENV_48 97.8% atB2913BENV_38These stations recorded
lower but variable proportions of sand%.1%to 27.4% and negligible gravel 2<3%). Ainost
all stationswere classified asP { | y &i@with station B2913BENV_43 being classified as
W{fAIKGEf & DNJI @nh inddified Fakgdale. a dzRQ 2y

1 / t dzaoiEhNBeddnd cluster consistedtbfee stations two of which were in the wider
Block(B2913B_ENV_30 and B2913B_ENV_38), and the other of which was situéted in
Venus2 PWL cruciform (3000m_NWhese stations were d@d f I & & A F A &fhe Fok Wa dzRQ
scale,and all had lower sorting coefficients than average.

1 / f dzaGichhiJcliBtercontained four stations, all of which were in the Venu@ SPWL
cruciform (1000m_NW, 250m_NE, 500m_NE, 1000m_SWgse sediment samples all had
a slightly higher meaparticlesize(phi) than the rest of the stations sampled, and hence were
very slightly siltier in their composition, reflected by being categorised @sination of
CAYS {Af0Q I ofkhe Wentioith Claddifigaion Scalé. (i Q

1 / f dzaBRXBhNXIuster is made up ohe station B2913B_ENV_36. Although this station is
Of raaSR a W{lFIyRe& adzRRQ 2y (KS Y2RAFASR C2f]
proportion of sands than othestations ands hence also the only statiaass&® | & W/ 2 | N& &
SiItQ 2y GKS 2Sy(ig2NIK /flaaATAOLGAZ2YyY {OFfSo

TotalEnergies E&Ramibia BSL 202
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A principal component analys{fCA) was carried out on the whole phi sieve fraction data for each
station Figure3.5). The resultant PCA plot shows the interrelatedness of eatibistén terms of PSD,

by plotting each station against the two principal component axes (PC1 and PC2) which best describe
the variability in sediment composition across the survey area. The direction and magnitude of
variation in each whole phi sedimenss is illustrated by the superimposition of eigenvectors over

the PCA plot, shown by the orientation and length of the blue arrows labelled with relevant phi

fraction.

The PCA plot illustrates theluster W lw&s the cluster with the highest number of stations. Stations
in this cluster were composed of silt, fine silts and very fine silts (phi 7 to@)ster W Rv&s most
influenced by sands and fine sands (phi 2 to 3). Differences between clugté@nsl Yvere driven

by the proportion of fine and very fine silt; clustérdsQituated further away from the central point
of the PCA plot compared to clustérQi@monstrating it has a higher proportion of fine and very fine

silt.
e Slice 7
A a
V2_500m_NE b
v ve
44 v2_1000m_SW ®d
V2_2000m_NE
Ao ¥
- %fk V2 250m_NE ENVEISY_38
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Figure3.5 Principal Component Analysis of Particle Size Analysis

A comparison of the full particle size distribution dataset using Wentworth (1922) size categories split
into the four clusters described above is shownHigure3.6 along with example seabed and grab
sample photographs. The plot illustrates thebtle heterogeneity of theBlock2913Bseabedwith
different clusters demonstrating peaks in the different phi size fractidfigour clusters had a peak

in the fine to very fine silt fraction (phi 7t®) g A G K (KA & Y24ai

L BOWAN iR (W A Y

Cluster¥dand W @d@ abimodal distibution with the prominent peak in théine sand to very fine
sandfraction (phi2 to 3). The geographical distribution of clusters is displayed over bathymetry data

in Figure3.7.
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3.4 Total OrganidVatter/Carbon, Moisture Content, Nutrients and Index of Enrichment

Sediments were analysed for moisture content, total organic carbon (TOC), total organic matter
(TOM), total nitrogen and total phosphorousith reference levels presented Trable3.4. The results

in Table3.4and the spaial distribution of TOC presentedhigure3.8. TOC represents the proportion

of biological material and organic detritus within the substratesd isdetermined by sulphurous

acid extraction and combustion at 1,6@ This acid extraction and combustion determination of
organic carbon is less susceptible to the interference sometimes recorded using crude combustion
techniques, such as analysing total organic matter through loss on ignition (LOI) ‘@ /%0
gravimetry.

TOM contentdisplayed little variationacrossthe Blockand was considered generally lgwanging

from 3.3% at500m_NW to 7.7% a2000m_SWThe TOM at statior2000m_SWivas noeworthy in

that it was slightly higher than all other statiofimean 4.2% 14.0). This slight increase is likely due

to small scale variability iseabedsediments.The proportion of TOM found in stations surrounding
the Venus2 SPWL was slightihigherwhen compared to the wideBlock the mean average TOM
from the phase 1 acquiredtations was 4.4%, whilst the mean average for the sampling sites in the
wider Blockwas 4.1%There wereno relationships between TOM and sediment characteristics

The TOC results were considered low throughout theurvey area(mean 053%t0.13SD and

followed a similar pattern to TOMn which proportions of TOC were very slightly higher in the
stations surrounding the Venus 2 PWLOC in surface sediments is an important source of food for
benthic fauna (Snelgrove & Butman, 1994), althoaghoverabundance may lead to reductions in
species richness and abundance due to oxygen depletion. Increases in TOC may also reflect increases
in both physical factors (i.e. fines) and commonveoying environmental factors through greater
sorption on ircreased sediment surface areas (Thompson and Lowe, 280dignificantpositive
NBfFGA2yaKALI 60S06SSy FAWSAII)pyoR01),dikely dug todlux amala S NII S R
settlement of organic material to the seabedFurthermore, there was asignificant negative

NEBf Il GA2YyAKALI 0S¢ SSy73R0ai)kvhichysRgain ikély doeAdtioedlux Ofn d
organic material through the water columAs would be expected, TOC was lowessitds with a

higher sand contenfTOC levels ithe Block2913Bsurvey area are expected to reflect inputs of both
autochthonous and allochthonous materiaPrimary production in phytoplankton represents an
important component of TOC, especially considering the high rate of primary productivity in the
Bengela upwelling system, and during summer blooming periods. Additionally, it is anticipated that

the allochthonous material from the surrounding area has also influencedBtbek 2913BTOC

results.

Moisture content was consistent and ranged frodb.®6 at station500m_SHo 59.1% at station
1500m_NW Interestingly there were no relationships between moisture content and sediment
characteristics or depth. It would be expected to see a negative relationship between moisture
content and depth as deepertseg with a higher proportion of fines usually display a higher moisture
content, but this is not the case in this region.

The nutrient (nitrogen and phosphorus) content of the seabed sediment samples is presented below
in Table3.4. Phosphorus levelglisplayed a low amountf variation across the survey area, ranging
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from 194mg.kg! at B2913B_ENV_4f6 370mg.kg* at B2913B_ENV_26Bnean298.4ng.kg'+33SD.
Nitrogen wasalso consistentacross theBlockwith low levels recorded at all stations, highest at
B2913B_ENV_250.08%) and below the LoD (<0.05%) at stations B2913B_ENV_23 and
B2913B_ENV_2@mean 0.8% +0.@7SD. These low levels of nitrogen and phosphorus can be
expected in deep waters as thereninimal sunlight penetration found within the lower bathyal zone.

Organic enrichment is the proportion of decomposing organic matter in sediments and can be
calculated from the levels of TOC, nitrogen and phosphorus, defined in relation to reference level
proposed by Alzieu (2003). The individual scores for TOC, total nitrogen and total phosphorous are
then added together to give an overalblex of organic enrichment (IOE) ranging from zero to eleyen

with associated organic enrichment interpretatiohaple 3.4). Approximately a third 80%) of the
stations sampled achievedn IOEscoreof 1 whilst the rest achieved scores of, @enoting weak

levels of organic enrichmenivithin the survey areawhichis expected for deep sea environmetit

is worth noting that he subtle difference in the organic results likely refbabie sample analysis of
phase 1 and phase 2 samples occurring in different periods of the laboratory schedule. Despite the
minor varidion in the datg all results were low and close to the LOD of the laboratory instrument
with no indication of any contamination within the survey area.
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Table3.4 Sediment Moisture, Organic Carbon/ Matter, Nutrients and Index of Enrichment

. Depth Total Organiq Total Organic  Moisture Total Total Index (?f

Station il Matter Carbon Content Phosphorus  Nitrogen Qrgamc
(%) (% M/M) (%) (mg.kgb) (%) Enrichment*

OmVenus2 SPWL 2,90 4.9 0.65 55.6 313 0.06 1
250m_SE 2,900 4.3 0.70 57.2 291 0.06
500m_SE 2,900 45 0.58 45.7 302 0.05
1000m_SE 2,900 4.3 0.73 51.8 325 0.06
2000m_SE 2,900 4.1 0.42 55.2 316 0.06
250m_NwW 2,900 4.3 0.71 55.0 330 0.06 1
500m_NW 2,900 3.3 0.68 54.5 317 0.05 1
1000m_NW 2,900 3.9 0.63 54.4 302 0.05 1
1500m_NW 2,900 4.3 0.74 59.1 297 0.06 1
2000m_NW 2,900 4.1 0.75 55.7 308 0.05 1
3000m_NwW 2,900 4.0 0.73 53.2 296 0.05 1
250m_NE 2,900 4.1 0.71 54.6 314 0.06 1
500m_NE 2,900 4.1 0.71 55.0 311 0.06 1
1000m_NE 2,900 4.2 0.72 50.7 319 0.06 1
2000m_NE 2,900 4.0 0.68 49.3 299 0.05 1
10000m_NE 2,900 44 0.67 53.3 317 0.07 1
250m_SW 2,900 45 0.74 55.9 324 0.07 1
500m_SW 2,900 45 0.81 53.6 323 0.06 1
1000m_SwW 2,900 4.2 0.67 55.0 306 0.06 1
2000m_SW 2,900 7.7 0.66 52.9 290 0.06 1
B2913B_ENV_01 2,964 4.3 0.47 55.0 291 0.07
B2913B_ENV_02 3,025 4.0 0.19 54.1 316 0.06
B2913B_ENV_03 2,916 4.3 0.43 54.7 301 0.06
B2913B_ENV_04 3,051 4.2 0.39 54.0 292 0.06
B2913B_ENV_05 3,028 4.2 0.38 54.5 299 0.06
B2913B_ENV_06 3,002 4.3 0.40 54.2 311 0.05
B2913B_ENV_07 2,978 4.6 0.45 54.1 323 0.07
B2913B_ENV_08 3,032 4.3 0.42 49.4 298 0.06
B2913B_ENV_09 3,019 4.5 0.42 57.9 317 0.07
B2913B_ENV_10 3,003 44 0.42 55.0 286 0.06
B2913B_ENV_11 2,977 3.8 0.56 54.2 303 0.06
B2913B_ENV_12 3,025 3.6 0.50 56.5 218 0.06
B2913B_ENV_13 2,976 3.8 0.45 56.1 292 0.06
B2913B_ENV_14 2,954 3.7 0.49 54.3 319 0.06
B2913B_ENV_15 3,013 3.7 0.51 56.3 307 0.05
B2913B_ENV_16 2,903 3.7 0.50 47.7 290 0.06
B2913B_ENV_17 2,879 3.7 0.49 57.1 301 0.06
B2913B_ENV_19 2,943 4.1 0.50 52.3 322 0.06
B2913B_ENV_20 2,810 4.1 0.59 55.6 332 0.07
B2913B_ENV_21 2,625 4.2 0.57 52.8 366 0.07
B2913B_ENV_23 2,996 3.7 0.45 53.2 278 <0.05
B2913B_ENV_24 2,849 4.0 0.52 54.7 336 0.06
B2913B_ENV_25 2,593 4.8 0.75 52.4 370 0.08
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. Depth Total Organiq Total Organic Moisture Total Total Index (?f

Station m) Matter Carbon Content Phosphorus  Nitrogen Qrgamc
(%) (% M/M) (%) (mg.kgh) (%) Enrichment*

B2913B_ENV_27 2,857 3.8 0.55 52.2 320 0.07
B2913B_ENV_28 2,737 3.7 0.51 53.1 335 0.07
B2913B_ENV_29 3,117 3.9 0.41 48.3 296 <0.05
B2913B_ENV_30 2,793 3.7 0.53 58.0 341 0.07
B2913B_ENV_31 3,164 34 0.42 57.0 292 0.05
B2913B_ENV_33 2,953 3.8 0.52 56.1 319 0.06
B2913B_ENV_34 2,743 4.4 0.49 55.3 301 0.07
B2913B_ENV_35 2,661 4.0 0.45 54.7 323 0.06
B2913B_ENV_36 2,878 35 0.33 54.5 207 0.05
B2913B_ENV_38 2,790 4.0 0.41 54.5 279 0.06
B2913B_ENV_39 2,538 4.3 0.47 55.0 259 0.07
B2913B_ENV_40 2,613 5.8 0.46 54.1 297 0.07
B2913B_ENV_41 2,873 41 0.44 55.6 240 0.06
B2913B_ENV_43 2,715 4.5 0.48 55.7 311 0.07
B2913B_ENV_44 2,957 4.0 0.39 53.8 235 0.05
B2913B_ENV_45 2,830 4.2 0.47 53.1 226 0.05
B2913B_ENV_46 2,735 4.3 0.41 54.3 249 0.05
B2913B_ENV_47 3,012 4.1 0.40 57.0 194 0.06
B2913B_ENV_48 2,963 4.3 0.44 55.4 289 0.06
B2913B_ENV_49 2,846 4.6 0.47 57.1 285 0.06
B2913B_ENV_50 3,116 4.0 0.38 56.3 262 0.05
B2913B_ENV_51 3,032 4.3 0.39 57.1 291 0.05
B2913B_ENV_52 2,960 4.4 0.43 54.3 294 0.05
Mean 4.2 0.53 54.3 2987 0.06 -
Standard Deviation 0.59 0.13 24 33.0 0.007 -
Variance (%) 14.0 25.0 45 111 12.3 -
Minimum 3.3 0.19 45.7 194 0.05 -
Maximum 7.7 0.81 59.1 370 0.08 -
Alzieu (2003) Index of Enrichment: Weak 0.62.3 - 500-800 0.61.2 -
Alzieu (2003) Index of Enrichment: Medium 2.44.0 - 800-1200 1.2-2.4 -
Alzieu (2003) Index of Enrichment: Strong 4.1:5.8 - >1200 2.43.6 -

Notes:

)

*Scores for the index of organic enrichment are colour shaded according to the associated level of organic enrichnpergedpralzieu

(2003) TEINGHRENM 13 = Weak (W)4-6 = Medium (M,
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3.5 Sediment Hydrocarbons

Results for hydrocarbon analyses are summarised and tabulated as total hydrocarbon content (THC),
total polycyclic aromatic hydrocarbons (PAHSs), and totalkane and homologue ratios Trable3.5;

the mean, standard deviation (SD), coefficient of variance (CV), maximum and minimum has been
calculated.Two examples of gas chromatograms can be sedfigaore3.11 and Figure3.12 (Om
Venus2 and B2913B ENV R%ith the remainder presented iM\ppendix V¢ GC FID Traces
(Saturates) Chromatograms (GEID) are labelled with every secondalkane, the isoprenoid
hydrocarbons, pristane and phytane, along with the internal standards hmpthylnonane (A),
deuterated hexadecane (B) anethlorooctadecane (C).

3.5.1 Total Hydrocarbon Concentt@ns

The total hydrocarbon concentrations (THC) of the sediments, measured by integration of all
non-polarised components within the GC tradisplayedow variability ranging from0.66mg.kg* at
station B2913B_ENV_0® 7.77mg.kg! at 2000m_SWFigure3.9, Table3.5). The THC recorded at
station 2000m_SW was higher than THC acrossBibek(mean 208mg.kg'+1.463D) with no clear
reasoning as to why this is the case, it is likely due to ssnalk variability in the seabed throuBlock
2913B.THC was very slightly higher at stations comprising the cruciform sampling surrounding the
Venus2 PWLIt is worth notingthat the subtle difference in the THEsults likely reflectthe sample
analysis of phase 1 and phase 2 samples occurring in different periods of the laboratory schedule
Despite the minor variation in the data, all results were low and close to the E@12 taboratory
instrument with no indication of any contamination within the survey ar&part from this, there

was no clear geographic or depth related pattern in THC values througiBatk2913B.

Fines and sands were both significantborrelated with THC the proportion of fines and THC
RAaALIX @SR | LJ2 & B)T0B7 $>0.062 MNIE fthie propdryfon of Aands and THC
RA&ALX F@SR | yS3Iaengss p>0asNINBitalyiwkeeysand £ odominant,
contaminants sub as THC are less likely to be retained in the substrate (i.e. a sink) than in areas
where fine sediments are prolific due to the reduced potential for sorption onto the grains
explaining both correlations seen. THC was negatively correlated with depiingtmoutBlock2913B

6 Ae)=d.266, p>0.05), which is expected when considering sediments at deeper stations were slightly
higher in their proportions of fines.

The low variability and low THC values recorded are indicative of natural THC levels in a
non-industrialiseddeep-seaenvironment
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Table3.5 Sediment Hydrocarbon Concentrations

Total n- Carbon Pristane / Petrogenic/  Proportion
: . . Total PAHs NPD
Station o alkanes Preference Phytane Biogenic of Alkanes sl g8
(ng.kgh) Index (CPI)

Om Venus2 SPWL 2,900 5.73 91 3.22 - 0.00 1.58 0.00 0.00 -
250m_SE 2,900 4.36 86 9.84 - 0.00 1.98 0.00 0.00 -
500m_SE 2,900 2.05 117 4.18 - 0.00 5.72 0.00 0.00 -
1000m_SE 2,900 4.18 251 2.59 - 0.00 6.00 0.00 0.00 -
2000m_SE 2,900 1.37 138 2.40 - 0.00 10.1 0.00 0.00 -
250m_NwW 2,900 5.05 297 3.71 - 0.00 5.88 0.00 0.00 -
500m_NW 2,900 4.47 309 3.07 - 0.00 6.91 0.00 0.00 -

1000m_NW 2,900 3.60 241 4.65 - 0.00 6.68 0.00 0.00 -
1500m_NW 2,900 4.09 305 4.48 - 0.00 7.47 6.79 6.79 100
2000m_Nw 2,900 3.41 237 3.76 - 0.00 6.96 271 2.71 100
3000m_NWwW 2,900 3.03 238 4.59 - 0.00 7.85 2.35 2.35 100
250m_NE 2,900 2.86 315 3.56 - 0.00 11.01 1.14 1.14 100
500m_NE 2,900 2.68 214 4.45 - 0.00 7.97 0.00 0.00 -
1000m_NE 2,900 2,94 262 4.24 - 0.00 8.91 0.00 0.00 -
2000m_NE 2,900 3.54 246 3.23 - 0.00 6.94 0.00 0.00 -
10000m_NE 2,900 2.47 201 4.65 - 0.00 8.16 0.00 0.00 -
250m_SW 2,900 4.14 270 4.26 - 0.00 6.51 1.00 1.00 100
500m_SW 2,900 5.08 328 2.88 - 0.00 6.45 0.00 0.00 -
1000m_SW 2,900 4.61 216 3.81 - 0.00 4.69 0.00 0.00 -
2000m_SW 2,900 7.77 277 2.82 - 0.00 3.56 0.00 0.00 -

B2913B_ENV_01 2,964 0.73 117 3.39 - 0.02 16.1 0.00 0.00 -

B2913B_ENV_02 3,025 0.66 82.8 4.29 - 0.00 12.6 0.00 0.00 -

B2913B_ENV_03 2,916 1.07 88.6 2.86 - 0.00 8.31 0.00 0.00 -

B2913B_ENV_04 3,051 1.97 360 1.42 - 0.01 18.3 0.00 0.00 -

B2913B_ENV_05 3,028 161 254 1.63 - 0.03 15.8 0.00 0.00 -

B2913B_ENV_06 3,002 1.25 108 2.82 - 0.03 8.68 0.00 0.00 -

B2913B_ENV_07 2,978 1.88 172 2.39 - 0.08 9.13 0.00 0.00 -

B2913B_ENV_08 3,032 1.77 163 2.32 - 0.06 9.19 0.00 0.00 -
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' THC Total n- Carbon Pristane / Pet.rogen.ic/ Proportion Total PAHS NPD
Station Depth (m) i ) alkanes Preference Phytane Biogenic of Alkanes (kgD D)
(ng.kgh) Index (CPI) Ratio Ratio (%)
B2913B_ENV_09 3,019 2.10 147 2.42 - 0.07 7.01 0.00 0.00 -
B2913B_ENV_10 3,003 0.98 121 2.92 - 0.04 12.4 0.00 0.00 -
B2913B_ENV_11 2,977 1.82 267 1.72 - 0.01 14.7 0.00 0.00 -
B2913B_ENV_12 3,025 2.27 150 2.38 - 0.16 6.64 0.00 0.00 -
B2913B_ENV_13 2,976 1.20 140 2.93 - 0.02 11.7 0.00 0.00 0-
B2913B_ENV_14 2,954 0.92 105 3.93 - 0.00 11.5 0.00 0.00 -
B2913B_ENV_15 3,013 1.60 116 3.51 - 0.00 7.27 0.00 0.00 -
B2913B_ENV_16 2,903 0.87 109 3.73 - 0.00 12.4 0.00 0.00 -
B2913B_ENV_17 2,879 1.25 150 2.40 - 0.01 12.0 0.00 0.00 -
B2913B_ENV_19 2,943 0.83 107 3.94 - 0.00 12.9 0.00 0.00 -
B2913B_ENV_20 2,810 1.46 145 2.33 - 0.00 9.95 0.00 0.00 -
B2913B_ENV_21 2,625 1.76 190 2.38 - 0.03 10.8 0.00 0.00 -
B2913B_ENV_23 2,996 0.76 98.9 3.67 - 0.00 13.0 0.00 0.00 -
B2913B_ENV_24 2,849 141 142 2.96 - 0.01 10.1 0.00 0.00 -
B2913B_ENV_25 2,593 1.13 177 2.08 - 0.00 15.7 0.00 0.00 -
B2913B_ENV_27 2,857 1.32 118 3.81 - 0.02 8.89 0.00 0.00 -
B2913B_ENV_28 2,737 1.58 147 2.67 - 0.01 9.29 0.00 0.00 -
B2913B_ENV_29 3,117 0.91 107 2.51 - 0.01 11.7 0.00 0.00 -
B2913B_ENV_30 2,793 1.57 179 2.30 - 0.03 11.4 7.22 1.60 22.1
B2913B_ENV_31 3,164 1.44 145 2.67 - 0.00 10.0 0.00 0.00 -
B2913B_ENV_33 2,953 1.21 108 2.91 - 0.00 8.90 0.00 0.00 -
B2913B_ENV_34 2,743 2.10 146 1.92 - 0.00 6.97 0.00 0.00 -
B2913B_ENV_35 2,661 1.32 122 2.60 - 0.00 9.23 0.00 0.00 -
B2913B_ENV_36 2,878 0.97 109 2.18 - 0.00 11.1 0.00 0.00 -
B2913B_ENV_38 2,790 0.77 107 2.84 - 0.00 13.9 0.00 0.00 -
B2913B_ENV_39 2,538 1.57 142 2.92 - 0.04 9.03 0.00 0.00 -
B2913B_ENV_40 2,613 1.66 147 2.69 - 0.00 8.85 0.00 0.00 -
B2913B_ENV_41 2,873 1.34 119 2.47 - 0.00 8.91 0.00 0.00 -
B2913B_ENV_43 2,715 1.03 112 2.99 - 0.00 10.8 4.53 1.55 34.3
B2913B_ENV_44 2,957 0.74 92.8 2.95 - 0.00 12.6 0.00 0.00 -
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B2913B_ENV_45 2,830 0.97 102 2.19 - 0.00 10.5 0.00 0.00 -
B2913B_ENV_46 2,735 0.93 111 2.60 - 0.00 11.9 0.00 0.00 -
B2913B_ENV_47 3,012 0.99 111 2.69 - 0.00 11.2 0.00 0.00 -
B2913B_ENV_48 2,963 1.05 100 2.86 - 0.00 9.54 0.00 0.00 -
B2913B_ENV_49 2,846 1.15 96.8 2.39 - 0.00 8.43 0.00 0.00 -
B2913B_ENV_50 3,116 151 118 2.81 - 0.04 7.83 0.00 0.00 -
B2913B_ENV_51 3,032 1.28 141 241 - 0.00 11.1 0.00 0.00 -
B2913B_ENV_52 2,960 1.40 117 2.35 - 0.00 8.37 0.00 0.00 -
Mean 2.08 166 3.11 - 0.01 9.52 0.39 0.26 79.5
Standard Deviation 1.46 72.4 1.15 - 0.03 3.18 1.38 0.98 35.2
Variance (%) 69.9 43.7 37.0 - 2315 335 353.9 375.3 44.3
Minimum 0.66 82.8 142 - 0.00 1.58 0.00 0.00 22.1
Maximum 7.77 360 9.84 - 0.16 18.3 7.22 6.79 100
OSPAR (2009) THC Threshold 50 - - - - - - - -
EGASPIN (2002) Target Value 50 - - - - - - - -
EGASPIN (2002) Intervention Valug 5000 - - - - - - - -
Notes:
W  b2iG OFtOdzZ 6fS RdzS G2 LKeiGlyS 02y OSyidNIl GA2Yy f[ h5
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3.5.2 Saturate/Aliphatic Hydrocarbons

All sampling stations were analysed foalkanes using gas chromatography with flame ionisation
detection (GEFID). The results are summsed inTable3.5 and are individually listed iAppendix IV

¢ Total Aliphatic Concentrations by Statjavhich gives &reakdown of consecutive-alkane content
from nGothrough to nGy, together with the isoprenoid hydrocarbons Pristane (Pr) and Phytane (Ph).

The total nalkane concentrations wes relatively low across much of th&lock ranging from
82.81g.kg* at station B2913B_ENV_02o 360ug.kgt at station B2913B_ENV_04mean
166u9.kg*+72.4SD) Similar to THC, total +alkane concentrations were slightly higher in the
sampling cruciform surrounding the Vent&s PWL(Figure3.10). It is worth noting that the subtle
difference in thetotal n-alkaneresults likely reflect the sample analysis of phase 1 and phase 2
samples occurring in dérent periods of the laboratory schedulBespite the minor variation in the
data, all results were low and close to the LOD of the laboratory instrumentwithdication of any
contamination within the survey areaApart from this, there was no clearapgraphic or depth
related pattern intotal n-alkanevalues throughout Block 29138 hese concentrations are as would
be expected for deegsea marine sedimentsind suggest a generally naiepositional regime for
organics from the surface waters and allochthonous sources (such as river runoff and terrestrial
sources).As expected, he total nalkane concentrations were positively correlated with TOC

0 A&y=d.522, p>0.01).

Inspection of the individual gas chromatograms at all statigngure3.11, Figure3.12and Appendix

V¢ GC FID Traces (Saturajesyealedevidenceof mixed hydrocarbons between ngand nGs at all
stations. These may reflect a combination of regional influences from terrestrial runoff and shipping
activity (e.g. wedtered greases, fuel oils lubricants or wax@$lese heavier and partially unresolved
complex mixtures (UCM) may also correspond to an input of terrigenous plant materials which
typically comprise the longchain, odd carbomumbered nalkanes(nGs-nGs; Eglintonet al.,1962).
Furthermore,somesmall peaks evident in the ngrange may also be indicative of marine organic
matter through autochthonous planktonic and algal contribution®eters and Moldowan, 1993).
Peaks indicative of PristannGnGg) are present on gas chromatogramB2913B_ENV_01,
B2913B _ENV 48, and B2913B_ENVwhich can be attributed to a higher proportion of
phyto-detritus incorporated into the sediment.

Small peakat ~5.62, ~6.83, ~15.9 & ~17.2 minytpeesent at the majority oftations, are thought
to be lab introduced during the extraction of sediments and were removed from the analysis and
interpretation of the alkanegFigure3.11).
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Figure3.12 Gas Chromatogram Signatuifer Station B2913B_ENV_25
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3.5.2.1 Carbon Preference Index (CPI)

Thecarbonpreferenceindex (CPI) is associated with the preference of biogenikanes (i.e. that of

a preference for odatarbon numbered homologues, particularly aroundng; Sleeteret al., 1980),

derived from fatty acids, alcohols, esters and land plantesakhe CPI for the full saturate range

(nGo to nGy7; Appendix IV Table3.5) was low, ranging from1.42 at B2913B_ENV_0tb 9.84 at
250m_SEThe CPI recorded at 250m_SE is unusually high when compatied test of theBlock

(mean: 3.1 SD£1.5) and is likely highdhan the rest due to haagvalues of 0 of below the limit of
detection for even numbered short chain alkanes. Similar to patterns in TOC and THC, CPI values were
slightlyhigherin the cruciform sampling area surrounding the Ve@uBWLwhich likely reflects the

sample analysis of phase 1 and phase 2 samples occurring in different periods of the laboratory
schedule

3.5.2.2 Petrogenic/Biogenic (or P/B) Ratio

The P/B ratio compares the lighter, more petrogenic aliphaticsegaGnith the heavier, and more
biogenic aliphatics (n&s7). Results were calculated for all stations and ratios varied from 0.00 to 0.16
(mean 0.0%0.03SD), indicating all stations were influenced by biogenic aliphatic compounds with no
indication of hydrocarbon agamination (Table3.5).

3.5.2.3 Pristane/Phytane Ratio

Pristane and phytane are both isoprenoid alkanes commonly found as constituents within crude oils
(Berthou and Friocourt, 199. However, in biogenic environments, only pristane is commonly found
in the marine environment as it is naturally biosynthesised and a product of phytol moiety of
chlorophyll. Phytane is generally absent or only present at low levels in uncontaminatieina
systems (Blumer and Snyder, 1965). A presefidmth isoprenoids at similar levels is typically taken

as an indication of petroleum contamination.

The pristane/phytaneratios at all stations were incalculable due to the absence of phytane
(<1pg.kd) with arelative dominance of pristaneacross all stations, which was to bepected for
ambient background conditionsGiven the incalculable Pr/Ph ratios, it shoutdsobe noted that the
pristane/phytane ratios can often be difficult to intepret due to their erratic natureinduced by the
variability of phytoplankton numbers (Blumand Synder, 1965), and should be used mainly to
substantiate other interpretations.

3.5.3 Polycyclic Aromatic Hydrocarbons

3.5.3.1 Nonnormalised Polycyclic Aromatitydrocarbons

Polycyclic aromatic hydrocarbons were analysed at each station using gas chromategegshy
spectromdry (GCMS). Results of the single ion current (SIC) analyses are summaribable3.5
with concentrations of individual parent compounds ahdir alkyl derivatives shown idppendix VI

¢ Polycyclic Aromatic Hydrocarbon Concentratiohise concentrations of2lPAH priority pollutants
listed by US Environmental Protection Agency (EPA) are listeppi@endix VIE Polycyclic Aromatic
Hydrocarbon Conggrations: EPA PAHSheEPA @ are used globally in assessment of contamination
relating to both environmental and human health studies
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PAHs and their alkyl derivatives have been recoiidel wide range of marine sediments (Laflamme

and Hites, 1978) with the majority of compounds produced from what is thought to be pyrolytic
sources. These include the combustion of organic material such as forest fires (Youngblood and
Blumer, 1975), the lirning of fossil fuels and, in the case of offshore oil fields, flare stacks. The
resulting PAHSs, rich in the heavier weigh® 4ing aromatics, are normally transported to the
sediments via atmospheric fallout or river runoff. Another PAH source is patrohydrocarbon,

often associated with localised drilling activities. These are rich in the lighter, more volatile 2 and 3
ring PAHs (NPD; naphthalene (128), phenanthrene, anthracene (178) and dibenzothiophene (DBT)
with their alkyl derivatives.

Total PAH concentrations (8 compounds) were consistently low acrossuch ofthe survey area
(Figure 3.13 and ranged from Oug.k§to 7.22ug.kgt. The majority (8999 of sampling stations
recorded Oug.kg! total PAHs only 7 of the & sampled sites recorded valuesabove this Station
B2913B_ENV_3tadthe highest PAH concentration, recording a value of 7.22gtke lowest value

was recorded at station 250m_Nd 1.14ug.kd. Total PAH was very slightly higher at stations
comprising the cruciform sampling surrounding the VerR$PWLIt is worth noing that the subtle
difference in the total PAH results likalyflects the sample analysis of phase 1 and phase 2 samples
occurring in different periods of the laboratory schedule. Despite the minor variation in the data, all
results are still consideretbw. Apart from this, there was no clear geographic or depth related
pattern in total PAH values throughout Block 2913BAH concentrations are thought to represent
natural background levels for Namibian offshore waters.

The lighter, morevolatile NPDfraction (2 and 3 ring aromaticdpllowed a similar patternwith 89%

of sampling stations recording Oug.kg Where NPD fractions were found, they ranged from
1.14pg.kd at station 250m_NE to 7.22ug-kgt station B2913B_ENV_30PD PAH accounted fono
averager9.5%135.25D of the total PAKBdicative of sediments with high petrogenic influenceAs
expected, both total PAHs and the NPD fraction of PAHs were positively correlated with TOC content
6 A@=6378, p>0.05 for both parameters).
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3.5.3.2 Normalised Polycyclic Aromatic Hydrocarbons

It is recognised that many organic contaminants are hydrophobic and bind strongly to the organic
carbon in sediments (Thompson and Lowe, 2004). To account for the preferential partitioning of these
contaminants to organic matter, organtontaminants sucflas total PAHs can be normalised to 1%

TOC content of the sediment at each station (see Figure IAppendix II¢ Data Presentation,

Laboratory and Statistical Analys&mpsoret al.,2013). Toal PAH concentration normalised to 1%

TOC content are displayed Trable3.7, along with the normalised sediment qualigyideline value
0{vD+x0 U(KNBEaAK2fR® b2NXIfAASR O02yOSyi(iN}GA2Yya o06Sft2
contaminant poses little risk of adverse biological effects (Simpsah,2013).The normalised total

PAH values for stations withiBlock 2913Bindicate all results below the SQGV and the upper

threshold of SQGY A 3K AYRAOI GAy 3 (KS wienédlidibie kffedtsyfdimarind 2 T Wf
life in the survey area.

Table3.6 NormalisedTotal Polycyclidromatic Hydrocarbons

Station ‘ Depth (m) Normalised Total PAKjg.kg?)
Om Venus2 SPWL 2,900 0
250m_SE 2,900 0
500m_SE 2,900 0
1000m_SE 2,900 0
2000m_SE 2,900 0
250m_NwW 2,900 0
500m_NwW 2,900 0
1000m_NW 2,900 0
1500m_NW 2,900 9.18
2000m_NW 2,900 3.61
3000m_NW 2,900 3.22
250m_NE 2,900 1.61
500m_NE 2,900 0
1000m_NE 2,900 0
2000m_NE 2,900 0
10000m_NE 2,900 0
250m_SwW 2,900 1.35
500m_SW 2,900 0
1000m_SW 2,900 0
2000m_SwW 2,900 0
B2913B_ENV_01 2,964 0
B2913B_ENV_02 3,025 0
B2913B_ENV_03 2,916 0
B2913B_ENV_04 3,051 0
B2913B_ENV_05 3,028 0
B2913B_ENV_06 3,002 0
B2913B_ENV_07 2,978 0
B2913B_ENV_08 3,032 0
B2913B_ENV_09 3,019 0
B2913B_ENV_10 3,003 0
B2913B_ENV_11 2,977 0
TotalEnergies E&P Namibia BSL 2202
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Station Depth (m) Normalised Total PAKjug.kg?)
B2913B_ENV_12 3,025 0
B2913B_ENV_13 2,976 0
B2913B_ENV_14 2,954 0
B2913B_ENV_15 3,013 0
B2913B_ENV_16 2,903 0
B2913B_ENV_17 2,879 0
B2913B_ENV_19 2,943 0
B2913B_ENV_20 2,810 0
B2913B_ENV_21 2,625 0
B2913B_ENV_23 2,996 0
B2913B_ENV_24 2,849 0
B2913B_ENV_25 2,593 0
B2913B_ENV_27 2,857 0
B2913B_ENV_28 2,737 0
B2913B_ENV_29 3,117 0
B2913B_ENV_30 2,793 13.62
B2913B_ENV_31 3,164 0
B2913B_ENV_33 2,953 0
B2913B_ENV_34 2,743 0
B2913B_ENV_35 2,661 0
B2913B_ENV_36 2,878 0
B2913B_ENV_38 2,790 0
B2913B_ENV_39 2,538 0
B2913B_ENV_40 2,613 0
B2913B_ENV_41 2,873 0
B2913B_ENV_43 2,715 9.43
B2913B_ENV_44 2,957 0
B2913B_ENV_45 2,830 0
B2913B_ENV_46 2,735 0
B2913B_ENV_47 3,012 0
B2913B_ENV_48 2,963 0
B2913B_ENV_49 2,846 0
B2913B_ENV_50 3,116 0
B2913B_ENV_51 3,032 0
B2913B_ENV_52 2,960 0
AZNECC/ARMCANZ SQGV (Simgtsain 2013) 10,000
AZNECC/ARMCANZ SeHyh (Simpsoet al.,2013) 50,000

3.5.4 BTEX Monocyclic Aromatic Hydrocarbons

Benzene, Toluene, Ethylbenzene and Xylene (BTEX) isomers can be biodegraded in the absence of
oxygen by a wide rangef organisms. These also can pose a siganifi health risk in contaminated
environments and encourage the growth of hydrocarktegrading anaerobes (Chakraborty and
Coates, 2004 Results for BTEX within the current survey are provided witppendix VII) where

the full suite of results for monearomatic hydrocarbons were below therespectivelLoDs.
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3.6 Heavy and Trace Metal Concentrations

Results for heavy and trace metal analysis are giv@alohe3.7. All of the21 heavy and trace metals
analysed (Al, As, Ba, Be, Cd, Co, Cr, Cu, Fe, Hg, Li, Mn, Mo, Ni, Pb, Sh, San8znlinderwent

full strength aqua regia digestion and extractior partialsediment metals, with barium also analysed

by fusion technique to provide more reliable quantification in the presence of barite. The spatial
variability in the concentrations of several metals is showRigure3.14to Figure3.20.

The question of bioavailability of metals to marine organisms is a complex one, as sediment
granulometry and the interface between water and sediment all affect the bioavailability and
subsejuent toxicity. Therefore, even if a metal is found in higher concentrations it does not necessarily
follow that this will have a detrimental effect on the environment if present in an insoluble state.
Historically, several extraction techniques have bapplied to metal analysis, with the most common
applying to an HF/perchloric extraction for total metals, and a weaker nitric or aqua regia extraction.
The latter techniques have shown close correlation to metal burdens in the tissues of benthic
organismgLuoma and Davies, 1983; Bryan and Langston, 1992). However, the way bioavailability is
reflected by the extent to which a particular metal digests is not wetlerstood,and research is
ongoing.

Metals occur naturally in the marine environment and arelely distributed in both dissolved and
sedimentary forms. Some are essential to marine life while others may be toxic to numerous
organisms (Pae@suna and RuiZernandez, 1995). Rivers, coastal discharges, and the atmosphere
are the principal modes of enyt for most metals into the marine environment (Schaule and Patterson,
1983), with anthropogenic inputs occurring primarily as components of industrial and municipal
wastes. Metals most characteristic of offshore contamination of marine sediments ararbéBia),
chromium (Cr), lead (Pb) and zinc (Zn; Neff, 2005), although these may vary greatly dependent upon
the constituents used.

Trace metal contaminants in the marine environment tend to form associations with theasfual
phases of mineral matterush as iron (Fe) and manganese oxides and hydroxides, metal sulphides,
organics and carbonates (speciation; Tesstaal., 1979). Metals associated with these A@sidual
phases are prone to various environmental interactions and transformations (physieanical and
biological), potentially increasing their biological availability (Tessieal., 1979). Residual trace
metals (mainly primary and secondary minerals) are defined as those which are part of the silicate
matrix of the sediment and that atecated mainly in the lattice structures of the component minerals.
Residual metals are less likely to be released from these lattices into solution in normal environmental
conditions (Tessiest al., 1979).

Metals are generally not harmful to organisms at concentrations normally found in marine sediments

and some, like zinc, may be essential for normal metabolism although can become toxic above a
critical threshold. In order to assign a level of context fofitity, an approach used by Lorg,al.

(1995) to characterize contamination in sediments will be used here. These researchers reviewed field

and laboratory studies and identified nine metals that were observed to have ecological or biological
effectson2 NAF yAayYad ¢KSe& RSTFAYSR GSTFFSOG NIy3aS 248
YSilt GKIG LINPRdzZOSR I ROSNES STFFSOGa Ay wmm: 2F (K
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values designate the level at which half of the studies reportuniful effects. Consequently, metal
concentrations recorded below the ERL value are not expected to elicit adverse effects, while levels
above the ERM value are likely to be toxic to some marine life.

Of particular relevance to the offshore oil and gasustdy are metals associated with drilling related
discharges. These can contain substantial amounts of barium sulphate (barites) as a weighting agent
(NRC, 1983) and barium is frequently used to detect the deposition of drilling fluids around offshore
installations (Chow and Snyder, 1980; Gettleson and Laird, 1980; Trocine and Trefry, 1983). The
majority of barium is typically insoluble in the form of a Aoric sulphate (Gerrardt al., 1999); this

metal is rarely of toxicological concern to the marinarfa. Solid barites are often discharged during

the drilling process and also contain measurable concentrations of heavy metals as impurities,
including chromium, copper, lead, vanadium and zinc (NRC, 1983). Other heavy metals, either as
impurities or addiives are also present in other mud components.

For this survey, natural barium levels were considered to be low and indicative of a
non-industrialiseddeep-sea habitat, ranging from 278mg.Kgat B2913B_ENV_36 to 695mgkgt
station 3000m_NWFigure3.14). A significant positive relationship between fines and natural barium
g1 & 20 a& SONIIBERP>WOARIY Most stations in the northern rea of the Block had slightly
higher natural barium levels than those positioned in the southern extent of the Bligkré3.14).
Furthermore, whenbarium was measured by fusion technique, which more effectively quantifies
barium in the barite form used in drilling muds, concentrations were recofdidwing a similar
pattern to that of natural bariumBarium by fusion concentrations were highe the development
area of the Blockanging from 800mg.kgto 1,000mg.kd (Figure3.15). Although barium by fusion
concentrations were highesthere, the values were not indicative of drilling activity and reflect
smalkscale variability in the seabed

Heavy and trace metal ceentrations showedlimited variation across the survey areavhich is
unsurprising given thesimilar depths encountered through theBlock Almost all metal
concentrations were recorded below therespective ERlalues(where applicable), witlselenium
andtin also below the LoD for all stations within fBck2913B survey aredlost metals associated
with drilling related barite discharges (arsenic, chromium, nickel, vanadium, zinc and iron) were low
throughout the survey area even withhigherconcentrations of natural barium and barium by fusion
observed astationswithin the development area

Nickelwas the only metalto exceed its respective ERL of 20.9mg:KQSPAR 2014) ar8QGV of
21.0mg.kg' (ANZECC 2013) 83%of stationssampled however all concentrations were well below
the ERM value of 51.6mgkgnd ranged froml2.2mg.kg* at B2913B_ENV_5 353mg.kg' at
stationB2913B_ENV_Z4Figure3.16). Previous surveyis Block2913Bhave also highlighted elevated
nickel concentrations above the ERL, suggesting baatkground concentrabns of nickel in
Namibianwaters are slightly higher than other sedimen(8S|.2018).

Chromium levels were found to be consistent throughout the survey araaging from 8.9mg.ky
at stationB2913B_ENV_36 21.2mg.kd at stationB2913B_ENV_21 (me&A.0+26SD)Figure3.17).
Arsenic ancK N2 YA dzY ¢SNB &A3IYyATAOG=0.B88 p>0.BDE Valuasavere & O 2 NN
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below reference levelghroughout theBlock indicatingchromium levels in Namibian offshore waters
are low.

Copper concentrations were also low through the survey area and were consistently below all
reference levels thought to reflect background Copper comteations offshore Namibia
Concentrationsanged from 18.2mg.kg at station B2913B_ENV_12 to 30.1md.B2913B_ENV_21,
displaying no geographic or bathymiettrend in their variatior{Figure3.18).

Lead is a non-biodegradablemetal that can affect development and recruitment of marine
invertebrates such as annelids, cnidarians and echinodermsé&Bodl.,2022).In Block 2913B, lah
concentrations were very low ranging from 1.6mgkgat B2913B_ENV_12 to 5.6mgkamt
B2913B_ENV_10 (mean 2.4mg*0.05SD)Figure3.19).

Zing which isessential for normal metabolism is another trace metal present in offshore sediments
and was found to be consistent in its low concentration along with other trace mgtajare3.20).
Zinc concentrations ranged from 16.5mg:kat station B2913B_ENV_12 to 58.8mgkat station
250m_NW.Zirc was significantly positively correlated withe proportion of finesé6 A&=0.403,
p>0.001)and significantly ngatively correlated witii K S LINE LJ2 NI A6p=¢.48@ ®0.GD1).y R &

The crustal metal aluminium ranged fr@500mg.kdg at B2913B_ENV_36 8,090mg.kg! at stations
B2913B_ENV_25 and 30 (mean 6,535mttkdl19SD)Rigure3.21). Higheraluminium levels tend to
occur naturally in sediment with high silicate content, as observed in Block 291B8s explaining
the moderate concenttions recorded throughout the survey arelaon, which is also naturally
abundant in marine sedimentsyaried between 2,750mg.Kgat B2913B_ENV_47 to 6,150mgtleg

B2913B_ENV_25 (mean 4,867mg#£68 SD)Rigure3.22).

The physical nature of the sedimerfa high sedimentary fines content)ad a clear effect on heavy
metal concentrations, withsignificantrelationships recorded betweeithe proportion of finesand
most of the metals analysedFiveof the metals analysedi(senic,chromium,cobalt, nanganese and
nickel) were recorded as highest at station B2913B_ENV_2&hwhd a high fines conte(it8.5%)
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Table3.7 Sediment Total Heavy and Trace Metal Concentrations

Station

Aluminium (Al)
(mg.kg")
Antimony (Sb)
(mg.kg")
Arsenic(As)
(mg.kg")
Barium(Ba)
(mg.kg)
Beryllium (Be)
(mg.kg")
Cadmium(Cd)
(mg.kg")
Chromium(Cr)
(mg.kg")
Cobalt(Co)
(mg.kg")
Copper(Cu)
(mg.kg)
Iron (Fe)
(mg.kg")
Lead(Pb)
(mg.kg")
Lithium (Li)
(mg.kg")
Manganesg(Mn)
(mg.kg")
Mercury (Hg)
(mg.kg")
Nickel(Ni)
(mg.kg)
Selenium
Titanium (Ti)
Vanadium(V)
Zinc(Zn)
(mg.kg")

Om Venus2 SPWL | 2,900| 6,340 <0.1 | 0.8 656 | 800 | <0.10| 0.2 | 133 | 45 | 248 |5000f 23 | 176 | 547 | 005 | 05 | 247 | <1.0 | <05 | 97.7 | 13.8 | 25.8
250m_SE 2,900| 6,220 <0.1 | 0.6 485 | 800 | <0.10| <0.04| 122 | 39 | 226 | 4680| 24 | 16,6 | 471 | 005 | 05 | 224 | <10 | <05 | 109 | 11.8 | 314
500m_SE 2,900| 6,530| 0.1 1.1 665 | 800 | <0.10| 0.1 | 134 | 45 | 254 | 4990| 22 | 183 | 649 | 0.05| 0.7 | 288 | <1.0 | <0.5| 101 | 13.0 | 334
1000m_SE 2,900 6,990| 0.1 1.3 488 | 800 0.1 0.1 | 136 | 42 | 244 | 5390 24 | 190 | 526 | 0.09 | 05 | 230 | <1.0 | <0.5| 109 | 138 | 295
2000m_SE 2,900| 7,550 <0.1| 1.6 637 | 800 0.3 02 | 184 | 53 | 28,6 |5400( 34 | 176 | 702 | 0.03 | 06 | 316 | <1.0 | <0.5| 130 | 16.6 | 26.9
250m_NW 2,900| 6,550 0.1 1.0 617 | 800 | <0.10| 0.1 | 138 | 45 | 26.0 |5010f 25 | 178 | 561 | 0.06 | 1.0 | 251 | <1.0 | <05 | 111 | 129 | 58.8
500m_NwW 2,900| 7,340 0.1 1.0 671 | 900 |<0.10| 0.1 | 143 | 46 | 288 |5530( 24 | 193 | 560 | 0.06 | 0.7 | 260 | <1.0 | <0.5| 128 | 13.0 | 35.1
1000m_NW 2,900| 6,470| 0.2 1.5 655 | 900 | <0.10| <0.04| 13.1 | 46 | 248 | 5020 24 | 180 | 550 | 0.05| 08 | 249 | <1.0| <05 | 98.8 | 12.7 | 30.3
1500m_NW 2,900| 6,630 <0.1 | 0.9 620 | 800 | <0.10| <0.04| 126 | 3.8 | 229 | 4910| 22 | 176 | 508 | 0.05| 06 | 225 | <1.0| <0.5| 109 | 124 | 243

2000m_NwW 2,900| 6,520 0.1 12 613 | 800 | <0.10| <0.04| 130 | 44 | 245|509 23 | 180 | 512 | 0.05| 06 | 231 | <1.0 | <05 | 101 | 133 | 356
3000m_NWwW 2,900| 6,700 0.1 13 695 | 1000 | <0.10| <0.04| 129 | 4.1 | 225|5180| 21 | 181 | 542 | 0.06 | 0.8 | 240 | <1.0 | <05 | 102 | 13.0 | 23.8
250m_NE 2,900| 6,490| 0.1 1.2 607 | 800 | <0.10| 0.3 | 135 | 45 | 247 |5100| 26 | 179 | 520 | 0.08 | 0.6 | 23.0 | <1.0| <0.5| 103 | 133 | 32.7
500m_NE 2,900| 6,710 <0.1 | 1.2 674 | 800 0.1 02 | 136 | 45 | 247 | 5170 23 | 183 | 528 | 006 | 0.8 | 231 | <1.0 | <0.5| 104 | 140 | 28.2
1000m_NE 2,900| 6,780 <0.1 | 1.2 661 | 900 | <0.10| 0.2 | 13.7 | 45 | 253 |5130| 24 | 184 | 537 | 0.06 | 0.5 | 238 | <1.0| <0.5| 105 | 142 | 270
2000m_NE 2,900| 6,860 <0.1 | 1.0 695 | 900 | <0.10| 0.1 | 136 | 45 | 248 |5310( 24 | 188 | 580 | 0.05 | 0.6 | 259 | <1.0 | <05 | 111 | 13.2 | 26.0
10000m_NE 2,900| 7,020 <0.1 | 1.6 669 | 800 | <0.10| 03 | 143 | 40 | 239 |5380| 23 | 189 | 512 | 0.06 | 05 | 227 | <1.0 | <05 | 113 | 142 | 252
250m_SW 2,900| 6,590| 0.1 1.5 666 | 900 | <0.10| 0.4 | 134 | 44 | 25.0 | 5030| 44 | 181 | 509 | 0.06 | 0.6 | 222 | <1.0 | <05 | 995 | 142 | 2538
500m_SW 2,900| 6,730| 0.1 1.4 682 | 800 | <0.10| 0.2 | 134 | 45 | 25.1 |5180| 25 | 183 | 516 | 0.06 | 0.6 | 229 | <1.0 | <0.5| 104 | 13.7 | 352
1000m_SW 2,900| 6,610 <0.1 | 1.7 695 | 800 | <0.10| 0.2 | 124 | 4.2 | 238 |5160| 25 | 185 | 553 | 0.05| 0.7 | 240 | <1.0| <05 | 104 | 125 | 278
2000m_SwW 2,900| 6,630 <0.1 | 1.1 668 | 900 | <0.10| 04 | 129 | 44 | 247 | 5120 22 | 183 | 574 | 0.05 | 0.7 | 248 | <1.0 | <05 | 106 | 129 | 27.4

B2913B_ENV_01| 2,964 | 6,010 <0.1 | 2.4 444 | 700 0.2 02 | 152 | 45 | 257 |5310( 25 | 146 | 481 | 0.02 | <05 | 260 | <1.0 | <0.5| 103 | 13.6 | 26.8

B2913B_ENV_02| 3,025 | 7,550| <0.1 | 1.4 650 | 700 0.3 04 | 173 | 51 | 28.7 | 5430 26 | 180 | 681 | 003 | 05 | 30.7 | <1.0 | <0.5| 131 | 155 | 25.6

B2913B_ENV_03| 2,916 | 7,330| <0.1 | 0.9 635 | 800 0.2 03 | 156 | 4.2 | 25,6 | 5280 25 | 17.2 | 492 | 0.02 | <05 | 250 | <1.0 | <0.5| 129 | 13.6 | 25.0

B2913B_ENV_04| 3,051| 7,150| <0.1 | 0.5 656 | 800 0.2 03 | 11.7| 36 | 21.2|5120f 21 | 169 | 532 | 0.02 | <05 | 240 | <1.0 | <05 | 126 | 114 | 20.2

B2913B_ENV_05| 3,028 | 7,280| <0.1 | 0.7 639 | 800 0.2 03 | 142 | 43 | 2563|5230 23 | 173 | 673 | 0.02 | 0.6 | 296 | <1.0 | <05 | 129 | 129 | 23.0
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Station

Aluminium (Al)
Antimony (Sb)
Arsenic(As)
Barium(Ba)
Beryllium (Be)
Cadmium(Cd)
Chromium(Cr)
Cobalt(Co)
Copper(Cu)
Iron (Fe)
Lead(Pb)
Lithium (Li)
ManganeseMn)
Mercury (Hg)
Nickel (Ni)
Selenium
(mg.kg") (Se)
Titanium (Ti)
Zinc(Zn)

B2913B_ENV_06| 3,002| 7,710 <0.1 | 1.3 634 | 400 0.3 04 | 170 | 49 | 285 |5410( 2.7 | 178 | 664 | 0.03 | 05 | 30.2 | <1.0 | <05 | 134 | 150 | 253
B2913B_ENV_07| 2,978 | 7,440| <0.1 | 1.3 660 | 800 0.3 03 | 151 | 4.1 | 243 | 5440 25 | 174 | 510 | 0.03 | <05 | 236 | <1.0 | <0.5| 129 | 138 | 225
B2913B_ENV_08| 3,032 | 6,960| <0.1 | 1.0 488 | 800 0.3 04 | 134 | 39 | 2341|4890 23 | 16.2 | 523 | 0.03 | <05 | 248 | <1.0 | <0.5| 121 | 134 | 23.0
B2913B_ENV_09| 3,019| 7,550 <0.1 | 1.1 650 | 800 0.3 04 | 163 | 45 | 2511 |5420( 26 | 176 | 590 | 0.03 | <05 | 27.7 | <1.0 | <05 | 132 | 151 | 247
B2913B_ENV_10| 3,003 | 6,560| <0.1 | 0.8 466 | 800 0.3 04 | 153 | 43 | 255 | 4,680 56 | 152 | 604 | 0.03 | 05 | 282 | <1.0 | <0.5| 116 | 142 | 245
B2913B_ENV_11| 2,977 | 7,060| 0.1 13 492 | 900 0.3 02 | 161 | 43 | 258 |5100f 25 | 164 | 622 | 0.05 | 05 | 290 | <1.0 | <05 | 124 | 143 | 239
B2913B_ENV_12| 3,025| 3,990| <0.1 | 1.5 373 | 800 0.3 0.1 9.2 3.0 | 182 | 3,120f 16 | 100 | 381 | 0.01 | <05 | 185 | <1.0 | <05 | 653 | 9.3 | 16.5
B2913B_ENV_13| 2,976 | 6,180| <0.1 | 1.9 607 | 800 0.3 02 | 143 | 44 | 255 | 4,770 23 | 153 | 648 | 003 | 05 | 31.3 | <1.0 | <0.5| 112 | 125 | 246
B2913B_ENV_14| 2,954| 7,790| <0.1 | 1.7 670 | 800 0.3 02 | 162 | 44 | 254 |5660( 23 | 182 | 634 | 0.02 | 05 | 289 | <1.0 | <0.5| 137 | 13.9 | 246
B2913B_ENV_15| 3,013 | 7,140| <0.1 | 2.2 634 | 800 0.3 02 | 167 | 47 | 2701|5180 25 | 169 | 563 | 0.03 | 05 | 283 | <1.0 | <05 | 121 | 149 | 253
B2913B_ENV_16| 2,903 | 6,690 <0.1 | 1.7 490 | 800 0.3 01 | 186 | 3.7 | 220 | 4960( 2.0 | 16.1 | 460 | 0.02 | <05 | 228 | <1.0 | <0.5| 117 | 120 | 205
B2913B_ENV_17| 2,879 | 7,130| <0.1 | 1.6 475 | 700 0.3 02 | 152 | 41 | 234 |5190( 21 | 168 | 526 | 0.02 | <05 | 259 | <1.0 | <0.5 | 127 | 138 | 23.2
B2913B_ENV_19| 2,943 | 7,260| <0.1 | 1.9 649 | 800 0.3 02 | 178 | 47 | 272 |5390( 26 | 170 | 516 | 0.03 | <05 | 256 | <1.0 | <0.5| 125 | 16.1 | 25.1
B2913B_ENV_20| 2,810| 7,530| <0.1 | 1.9 665 | 800 0.3 02 | 153 | 3.8 | 2322|5580 21 | 176 | 419 | 0.02 | <05 | 214 | <10 | <05 | 129 | 13.2 | 216
B2913B_ENV_21| 2,625| 7,630| <0.1 | 2.5 671 | 800 0.3 02 | 212| 64 | 301|6,140( 29 | 194 | 83 | 0.03 | 0.7 | 353 | <1.0 | <0.5| 130 | 17.7 | 30.0
B2913B_ENV_23| 2,996 | 6,590| <0.1 | 1.8 480 | 800 0.3 0.1 | 153 | 43 | 254 | 4,810 22 | 154 | 514 | 0.03 | <05 | 278 | <1.0 | <0.5| 117 | 131 | 26.2
B2913B_ENV_24| 2,849 | 7,850| <0.1 | 2.2 668 | 800 0.2 02 | 176 | 44 | 268 |5820( 25 | 189 | 566 | 0.04 | <05 | 280 | <1.0 | <0.5| 134 | 16.2 | 24.8
B2913B_ENV_25| 2,593 | 8,090| <0.1 | 2.2 646 | 800 0.1 02 | 194 | 54 | 271 |6,150f 2.7 | 196 | 670 | 0.03 | 05 | 299 | <1.0 | <0.5| 141 | 16.7 | 28.6
B2913B_ENV_27| 2,857| 6,700 <0.1 | 2.0 488 | 800 0.2 01 | 141 | 39 | 2830|5120 22 | 163 | 450 | 0.03 | <05 | 220 | <1.0 | <05 | 108 | 128 | 21.6
B2913B_ENV_28| 2,737 | 7,440| <0.1 | 2.2 481 | 700 0.2 03 | 168 | 45 | 258 | 5570 28 | 179 | 565 | 0.04 | <05 | 286 | <1.0 | <0.5| 131 | 150 | 294
B2913B_ENV_29| 3,117 | 7,100| <0.1 | 1.8 641 | 700 0.1 0.2 | 151 | 45 | 26.0 | 4940 24 | 166 | 489 | 0.03 | <05 | 249 | <1.0 | <05 | 120 | 135 | 26.5
B2913B_ENV_30| 2,793 | 8,090| <0.1 | 2.1 643 | 700 0.2 03 | 184 | 52 | 26.6 | 5950 25 | 192 | 743 | 002 | 05 | 321 | <1.0 | <0.5| 143 | 16.0 | 26.0
B2913B_ENV_31| 3,164 | 6,860| <0.1 | 2.1 635 | 700 0.2 02 | 149 | 42 | 25.0 | 4,810 23 | 159 | 446 | 0.02 | <05 | 221 | <1.0 | <0.5| 114 | 13.0 | 223
B2913B_ENV_33| 2,953 | 7,400| <0.1 | 2.1 673 | 700 0.2 03 | 167 | 49 | 269 |5260( 25 | 176 | 721 | 0.02 | 05 | 323 | <1.0 | <0.5| 120 | 153 | 257
B2913B_ENV_34| 2,743| 6,670 <0.1 | 2.3 450 | 600 0.2 02 | 160 | 46 | 245 |5000f 23 | 159 | 699 | 0.02 | 05 | 296 | <1.0 | <0.5| 118 | 146 | 24.6
B2913B_ENV_35| 2,661 | 7,150| 0.1 0.8 447 | 700 0.3 03 | 186 | 4.7 | 26.1|5330( 3.0 | 179 | 423 | 0.03 | <05 | 26.8 | <1.0 | <0.5| 126 | 15.7 | 30.8
B2913B_ENV_36| 2,878 | 3,500| <0.1 | 0.9 278 | 500 0.2 0.6 8.9 40 | 193 |2,780| 2.0 | 100 | 369 | 0.04 | <05 | 176 | <1.0 | <0.5 | 489 | 10.2 | 184
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TotalEnergies limited Block2913B

Station

Aluminium (Al)
Antimony (Sb)
Arsenic(As)
Barium(Ba)
Beryllium (Be)
Cadmium(Cd)
Chromium(Cr)
Cobalt(Co)
Copper(Cu)
Iron (Fe)
Lead(Pb)
Lithium (Li)
Nickel (Ni)
Selenium
(mg.kg") (Se)
Zinc(Zn)

ManganeseMn)
Mercury (Hg)
Titanium (Ti)
Vanadium(V)

B2913B_ENV_38| 2,790 | 4,920| 0.1 1.0 430 | 700 0.1 0.6 128 | 42 | 23.3 | 4,080| 2.2 135 | 621 | 0.04 | 05 | 274 | <10 | <05 | 714 | 129 | 23.2
B2913B_ENV_39| 2,538 | 4,820| 0.2 1.0 382 | 700 0.1 0.7 126 | 45 | 219 | 4130| 25 | 135 | 560 | 0.04 | <05 | 24.1 | <1.0| <05 | 69.9 | 12.7 | 251
B2913B_ENV_40| 2,613 | 4,900| <0.1 | 1.2 405 | 700 0.2 0.6 138 | 55 | 23.2 | 4,150| 2.7 139 | 604 | 0.04 | <05 | 255 | <1.0 | <0.5 | 78.4 | 138 | 245
B2913B_ENV_41| 2,873 | 4,080| <0.1 | 1.2 349 | 700 0.2 0.6 10.1 | 3.7 | 20.6 | 3,120| 2.6 10.7 | 347 | 0.03 | <05 | 16.1 | <1.0 | <05 | 624 | 11.7 | 225
B2913B_ENV_43| 2,715| 4,620| 0.2 1.6 417 | 700 0.2 0.6 122 | 47 | 23.6 | 3,850| 2.6 127 | 676 | 0.04 | 05 | 272 | <10 | <05 | 71.6 | 134 | 25.2
B2913B_ENV_44| 2,957 | 4,730 <0.1 | 1.3 415 | 600 0.2 0.6 11.0 | 3.9 | 21.1 | 3,640| 2.1 122 | 368 | 0.08 | <05 | 165 | <1.0 | <05 | 73.1 | 120 | 194
B2913B_ENV_45| 2,830| 4,380| <0.1 | 1.4 391 | 600 0.2 0.6 10.2 | 3.6 | 21.0 | 3,370 20 | 11.3 | 375 | 0.04 | <05 | 17.7 | <1.0 | <0.5 | 69.8 | 11.7 | 17.7
B2913B_ENV_46| 2,735| 3,660| <0.1 | 1.5 319 | 600 0.1 0.5 9.1 35 | 21.0 | 2930 2.0 | 100 | 407 | 0.04 | <05 | 20.0 | <1.0 | <05 | 58.2 | 10.7 | 20.9
B2913B_ENV_47)| 3,012| 3,770 <0.1 | 1.4 310 | 600 0.2 0.1 9.1 3.7 | 223 | 2,750 25 9.8 371 | 006 | <05 | 19.2 | <1.0| <0.5| 55.9 | 10.7 | 22.9
B2913B_ENV_48| 2,963 | 7,250 <0.1 | 1.1 453 | 700 0.3 0.2 11.2 | 34 18.4 | 4,560| 1.9 156 | 322 | <0.01| <05 | 15.7 | <1.0 | <05 | 125 | 11.8 | 19.0
B2913B_ENV_49| 2,846 | 6,540 <0.1 | 1.5 437 | 800 0.3 0.3 121 | 35 193 | 4,410| 2.1 146 | 390 | 0.01 | <05 | 184 | <1.0 | <05 | 115 | 121 | 214
B2913B_ENV_50| 3,116 | 6,400| <0.1 | 1.2 424 | 700 0.3 0.3 116 | 3.6 | 22.2 | 4,110| 1.9 142 | 262 | <0.01| <05 | 12.2 | <1.0 | <0.5| 112 | 119 | 184
B2913B_ENV_51| 3,032| 6,780| <0.1 | 1.3 464 | 600 0.3 0.3 13.1 | 42 | 225 | 4530| 21 154 | 397 | 0.02 | <05 | 190 | <1.0 | <0.5| 115 | 135 | 204
B2913B_ENV_52| 2,960| 6,810 <0.1 | 1.5 457 | 700 0.3 0.2 11.0 | 35 18.6 | 4520| 1.8 153 | 329 | <0.01| <05 | 15.7 | <1.0 | <05 | 114 | 114 | 255

Mean 6,535 - 1.4 555 759 0.2 0.3 141 4.3 24.2 | 4,867| 2.4 164 530 0.04 0.6 24.5 - - 109 13.4 | 25.7
Standard Deviation 1,119 - 0.5 119 101 0.1 0.2 26 0.6 2.6 768 0.5 25 114 | 0.02 | 0.1 4.6 - - 23 1.6 5.8
Variance (%) 17 - 32.8 21 13 285 | 54.9 | 183 | 129 | 106 16 225 | 156 22 451 | 20.7 | 188 - - 21 119 | 227
Minimum 3,500 0.1 0.5 278 | 400 0.1 0.0 8.9 3.0 | 18.2 | 2,750| 1.6 9.8 262 | 001 | 05 | 12.2 - - 48.9 | 9.3 16.5
Maximum 8,090 0.2 2.5 695 | 1,000 0.3 0.7 | 212 | 6.4 | 30.1 | 6,150| 5.6 196 | 853 | 0.09 | 1.0 | 353 - - 143 | 17.7 | 58.8
Reference Values

French Circular N1 - - 25 - - - 1.2 90 - 45 - 100 - - 0.4 - 37 - - - - 276
French Circular N2 - - 50 - - - 2.4 180 - 90 - 200 - - 0.8 - 74 - - - - 552
OSPAR (2014) ERL - - 8.2 - - - 1.2 81 - 34 - 46.7 - - 0.15 - 20.9 - - - - 150
NOAA (2008) ERM - - 70 - - - 9.6 370 - 270 - 218 - - 0.71 - 51.6 - - - - 410
ANZECC/ARMCANZ SQGV - - 20 - - - 1.5 80 - 65 - 50 - - 0.15 - 21 - - - - 200
ANZECC/ARMCANZ Segh| - - 70 - - - 10 370 - 270 - 220 - - 1 - 52 - - - - 410

Notes:Light green celt above N1 leveDark green celf above N2 leveLight red celt above ERL levElark red cel- above ERM levalight purple cel: above SQGV levBlark purple cel above SQGMigh level
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Namibia Block 2913B

Barium

Geodesy:
Datum: WGS84, Projection: 33°S, 15°E

Bathymetry (metres below sea level)
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(O Parameter Value Development Area
A Venus-1X Final Well Location Priority Area
(FWL) (2021)
W Venus-2 Proposed Well — Secondary Area
Location (PWL) (2022)
Bathymetric
Notes:

Contour Lines
- Venus-1X results discussed in EPOS (BSL, 2023c)

- Station names have been abbreviated for clarity
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Figure3.14 Concentrations of Barium
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Namibia Block 2913B

Barium by Fusion

Geodesy:
Datum: WGS84, Projection: 33°S, 15°E
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- Venus-1X results discussed in EPOS (BSL, 2023c)
- Station names have been abbreviated for clarity

Contour Lines

400

Ba by Fusion (mg.kg™)

| i -
hi ]

500 600 700 800 900 1000

.

Client

TotalEnergies

Contractor

benthic
solutions

limited

TotalEnergies E&P Namibia
BSL2202_TEEPNA_B2913B-H#8S G

Figure3.15 Concentration of Barium by Fusion

68

BSL 2202
September2023



ﬁ (@) benthic TotalEnergies E&Ramibia

Environmental Baseline Survey
TotalEnergies \~ SOluu?mri}eSd Block2913B

Namibia Block 2913B
Nickel

Geodesy:
Datum: WGS84, Projection: 33°S, 15°E

Bathymetry (metres below sea level)
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VW Venus-2 Proposed Well
Location (PWL) (2022)

Legend:
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(O Parameter Value Development Area
A Venus-1X Final Well Location

Secondary Area

Bathymetric

Notes: Contour Lines

- Venus-1X results discussed in EPOS (BSL, 2023c)
- Station names have been abbreviated for clarity
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Figure3.16 Concentration of Nickel
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Namibia Block 2913B

Chromium

Geodesy:
Datum: WGS84, Projection: 33°S, 15°E

Bathymetry (metres below sea level)
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Legend:
-+ Sampling Location

(O Parameter Value

A Venus-1X Final Well Location
(FWL) (2021)

W Venus-2 Proposed Well — —
Location (PWL) (2022)

Notes:
- Venus-1X results discussed in EPOS (BSL, 2023c)
- Station names have been abbreviated for clarity
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Copper

Namibia Block 2913B
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Namibia Block 2913B
Lead
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Notes:
- Venus-1X results discussed in EPOS (BSL, 2023c)
- Station names have been abbreviated for clarity
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Figure3.19 Concentrations of Lead

TotalEnergies E&P Namibia BSL 2202
BSL2202_TEEPNA_B2913B-HAS G 72 September2023



ﬁ (@) benthic TotalEnergies E&Ramibia

Environmental Baseline Survey
TotalEnergies \~ SOluu?mri}eSd Block2913B

Namibia Block 2913B

Zinc

Geodesy:
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Notes: Contour Lines

- Venus-1X results discussed in EPOS (BSL, 2023c)
- Station names have been abbreviated for clarity
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