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EXECUTIVE SUMMARY 

 

TotalEnergies E&P Namibia B.V. (TEEPNA) is the operator and holder of an existing Exploration Right for 

Block 2912, situated off the coast of southern Namibia. At its closest point the block is 290 km from the coastline 

and covers an area of approximately 9 955 km2 in water depths ranging from roughly 2 940 m to 3 800 m. 

TEEPNA currently holds an Environmental Clearance Certificate (ECC) for 3D seismic surveying across Block 

2912, which was issued in June 2021. TEEPNA has now commissioned an Environmental and Social Impact 

Assessment (ESIA) for additional exploration activities within an Area of Interest within the block as part of the 

application for another ECC. The AOI is 5 206 km2 in extent, in water depths between 2 940 m and 3 700 m 

and the proposed activities include drilling of up to ten exploration and/or appraisal wells and pre-drilling 

surveys (sediment sampling and sonar surveying).  

SLR Environmental Consulting (Namibia) Pty Ltd has been appointed by TEEPNA as the Independent 

Environmental Practitioner (EAP) to undertake the ESIA process for the proposed exploration activities. 

Capricorn Marine Environmental (Pty) Ltd has been contracted to provide a specialist assessment of the 

impact of the proposed activities on the Namibian fishing industry. Several aspects of the proposed activities 

were identified as posing a potential risk to the fishing industry and these risks were assessed with respect to 

each commercial fishing sector. 

The following impacts on fisheries arising during planned operations were identified: 1) temporary safety zone 

around the pre-drilling survey vessel; 2) temporary safety zone around the drilling unit; 3) permanent exclusion 

zone around up to 10 abandoned wellhead(s) on the seafloor; 4) release of drill cuttings into the marine 

environment; 5) noise emissions during marine surveys and drilling; and 6) noise emissions during Vertical 

Seismic Profiling (VSP) operations. The potential impact of unplanned (accidental) events were identified as: 

7) low volume release of diesel or hydraulic fuel from vessels or drilling unit; 8) a blow-out of hydrocarbons at 

the well due to a failure of pressure control systems; and 9) loss of equipment to sea.  

The impact magnitude (or consequence) was assessed based on a combination of the intensity, duration and 

extent of the impact. Magnitude was assigned to the pre-mitigation impact (i.e. before additional mitigation 

measures are applied, but taking into account embedded controls specified as part of the project description) 

and residual impacts after additional mitigation is applied. Thereafter the impact significance rating was 

determined as a function of the magnitude of the impact and the sensitivity of the fishery. 

The impact of temporary and permanent exclusion from fishing ground was assessed on each fishing sector 

based on the type of gear used and the proximity of fishing areas in relation to the area of interest. The 

temporary exclusion of fisheries from operating in the vicinity of the well drilling unit and pre-drilling survey 

vessel is likely to present a localised and short term impact on the large pelagic longline sector, which is the 

only fishing sector that operates within the area of interest. The impact on the sector is assessed to be of 

overall low significance after the implementation of mitigation measures. 

Demersal fisheries do not operate within the proposed area of interest for well drilling, therefore the 

abandonment of up to 10 wellheads would not result in the exclusion of demersal fishing operations (based on 

current fishing patterns). The presence of abandoned wellheads within licence block 2912 would not affect the 

large pelagic longline sector as the gear used by the sector does not contact the seabed and is therefore not 

likely to foul a wellhead structure. The removal of wellhead(s) after decommissioning is not considered 

necessary. There is no impact expected on any fisheries sectors as a result of long-term exclusion around 

wellheads in the area of interest. 

The noise generated by vessels and well-drilling operations in general, as well as VSP, falls within the hearing 

range of most fish.  The received level of noise (and risk of physiological injury or behavioural changes) would 

depend on the animal’s proximity to the sound source. Secondary impacts on the fishing industry could include 

reduced catch and/or increased fishing effort due to displacement of a targeted fish stock.  The impact of 

increased sound elevation levels was assessed using the results of a Sound Transmissions Modelling Loss 

(STML) report (SLR Canada, 2023) and sensitivity differences amongst the fish species targeted by each 
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sector. Based on the location of the area of interest with respect to fishing grounds, the sound generated during 

VSP operations would be expected to fall below the threshold for physiological injury and behavioural 

disturbance before reaching the fishing grounds of all sectors other than large pelagic longline. The impact on 

the large pelagic longline sector is assessed to be of very low significance, after the implementation of 

mitigation measures. 

The results of the cuttings dispersion modelling studies undertaken as part of this project (ProOceano, 2023) 

largely confirm the reports of international studies that predicted that the effects of discharged cuttings are 

localised. Based on the relatively low area and volume of the cuttings discharge and plume, respectively, the 

potential impact on fisheries is considered to be of negligible significance. Any potential effects of turbid 

water plumes generated during cutting disposal on phytoplankton and ichthyoplankton production, fish 

migration routes and spawning areas, or on benthic and demersal species in the area would thus be negligible. 

Notwithstanding the high sensitivity of fisheries to the effects of hydrocarbon spills, with the implementation of 

mitigation measures the potential impact of the release of diesel or hydraulic fuel as a result of vessel collision 

or bunkering accidents is considered to be of overall low significance for both offshore and nearshore spills. 

The modelling scenarios for an accidental blow-out of hydrocarbons at the well location (20-days unmitigated) 

predict movement of the oil plume in a north-westerly direction (Pimental et al., 2022). The plume is unlikely to 

extend inshore of the shelf break and would not reach the coastline. Thus the impact on commercial fisheries 

is likely only to affect the large pelagic longline sector, which is the only sector that operates within the trajectory 

of the plume. With implementation of appropriate mitigation measures, the impact on the sector is considered 

to be of overall medium significance. 

The table below provides a summary of the impacts on fisheries of each of the identified project activities, 

where the impact significance range across fishing sectors is presented before and after the implementation 

of recommended mitigation measures. 

Ref: Potential Impact Source Project Phase 

  

Impact Significance 

Pre-Mitigation Impact Residual Impact 

1 
Temporary Safety Zone around Pre-Drilling 

Survey Vessel 
Pre-Drilling Survey  LOW NEGLIGIBLE 

2 Temporary Safety Zone around Drilling Unit Operation  LOW LOW 

3 
Presence of Subsea Infrastructure - Permanent 

Exclusion around Wellhead(s) 
Demobilisation NO IMPACT NO IMPACT 

4 Discharge of Drill Cuttings Operation NEGLIGIBLE NEGLIGIBLE 

5 Drilling and Pre-Drilling Survey Noise Operation VERY LOW VERY LOW 

6 VSP Noise Operation VERY LOW VERY LOW 

7 Accidental Oil Spill: Minor Unplanned Event  LOW – MEDIUM  LOW 

8 Accidental Oil Spill: Well Blow-out Unplanned Event  HIGH MEDIUM 

9 Accidental Loss of Equipment at Sea Operation VERY LOW VERY LOW 

 

 

.  
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QMA’s Quota Management Areas 
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1 INTRODUCTION  

1.1 BACKGROUND 

TotalEnergies EP Namibia BV (TEEPNA) is the operator of Licence Blocks 2912 and 2913B offshore of 

southern Namibia (see Figure 1.1).  Intensive geological and geophysical studies have been conducted 

in the blocks since 2017 to identify all possible leads and prospects.  In September 2019, the Ministry 

of Environment, Forestry and Tourism (MEFT) issued an Environmental Clearance Certificate (ECC) for 

offshore exploration drilling activities (MEFT Ref No. ECC-00134) within Block 2913B.  As part of this 

ECC, TEEPNA drilled the Venus 1X Well between 30 November 2021 and 05 March 2022.    

 

 

Figure 1.1: Locality of Licence Block 2912 off the southern coast of Namibia (showing adjacent 

Block 2913B) (source: SLR 2022). 

 

TEEPNA currently holds an Environmental Clearance Certificate (ECC) for 3D seismic surveying across 

Block 2912, which was issued in June 2021. TEEPNA has now commissioned an Environmental and 

Social Impact Assessment (ESIA) for additional exploration and appraisal activities within an Area of 

Interest (AOI) within the block as part of the application for another ECC. These activities include: 

• Offshore drilling for exploration/appraisal wells (up to 10); 

o Vertical Seismic Profiling (VSP) 

o Well testing operations 

• Abandonment of deep offshore wellheads on the seafloor; 

• Sonar bathymetry surveys; and 

• Seafloor sediment coring surveys. 
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SLR Environmental Consulting (Namibia) Pty Ltd (SLR) has been appointed by TEEPNA as the 

Independent Environmental Practitioner (EAP) to undertake the ESIA process for the proposed drilling 

exploration activities. In order to assess the potential impacts on fishing, Capricorn Marine 

Environmental (Pty) Ltd has been commissioned to undertake a specialist fisheries assessment.  

 

1.2 TERMS OF REFERENCE 

The information from this study is intended to inform the ESIA process through providing fisheries 

baseline data for the licence area and surrounds, an expert opinion on the relevant fisheries sectors 

including proposed mitigation measures to be implemented to manage/mitigate potential impacts of the 

proposed exploration activities. The specific Terms of Reference (ToR) for the Fisheries Specialist Study 

are as follows:  

• Provide a description of the fisheries sectors operating in southern Namibian coastal waters. 

• Undertake a spatial and temporal assessment of recent and historical fishing effort and catch in the 

licence block. 

• Use available data to describe natural variability in historical trends and check monthly catches for 

seasonality. 

• Assess the risk of impact of the proposed exploration drilling activities on specific commercial fish 

species and the consequential implications for fish catch by the different fishing sectors. 

• Assess the potential impacts of the proposed operations on the fishing activities in terms of estimated 

catch and effort loss. 

• Identify practicable mitigation measures to reduce any negative impacts on the fishing industry. 

 

1.3 APPROACH AND METHODOLOGY 

1.3.1 DATA SOURCES 

Namibian commercial fisheries catch and effort data were sourced from the Namibian Ministry of 

Fisheries and Marine Resources (MFMR) (see Table 1.1).  Data on fishing rights holdings and industrial 

bodies was sourced from the 2019 edition of the Fishing Industry Handbook1. Information on species 

distribution was taken from the Benguela Current Large Marine Ecosystem (BCLME) Annual State of 

the Stocks Report 20112.  

 

Table 1.2:   Date range for baseline fisheries datasets. 

Sector 
Date Range 

Comment 
Catch Effort 

Small pelagic purse-seine 2005 – 2017 2005 – 2017 Fishery has been closed since 2018 

Midwater trawl 2005 – 2018 2005 – 2018  

Demersal trawl 2005 – 2018 2005 – 2018  

Demersal longline 2005 – 2018  2005 – 2018   

 

1 Fishing Industry Handbook South Africa, Namibia and Moçambique (2019) 47th edition George Warman Publications, Cape 

Town, South Africa 
2 Benguela Current Large Marine Ecosystem State of Stocks Review 2011 (2nd Edition; Ed C. Kirchner). Benguela Current 
Commission. 
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Large pelagic long-line 2004 – 2019 2004 – 2019  

Tuna pole 2004 – 2019 2004 – 2019  

Line-fish 2000 – 2019  2000 – 2019  

Deep-sea crab 2013 – 2018  2013 – 2018   

Deep-water trawl 1994 – 2007  N/A  Fishery has been closed since 2007 

Rock lobster 2005 – 2016  2005 – 2016   

Fisheries research N/A  2007 – 2012  
Trawl stations are fixed and unlikely to 

change  

 

1.3.2 ASSUMPTIONS, LIMITATIONS AND INFORMATION GAPS 

The study is based on a number of assumptions and is subject to certain limitations, which should be 

kept in mind when considering information presented in this report. The outcome of this assessment is, 

however, not expected to be affected by these assumptions and limitations: 

• The official governmental record of Namibian commercial fisheries data was used to show fishing 

catch and effort relative to the licence area. These data are derived from logbooks that are completed 

by skippers whilst at sea and then transcribed into electronic format by the Ministry of Fisheries and 

Marine Resources (MFMR). It is assumed that there would be a proportion of erroneous data due to 

inaccurate reporting and recording, but that this is likely to be minimal in comparison to the total 

volume of the dataset.  Where obvious errors in the reporting of fishing positions were identified these 

were excluded from the analysis. 

• The catch and effort data for the area of interest were provided, on request, by MFMR for use in this 

assessment. The dataset for each fishery covers at least a ten-year period and includes the most 

recent available data. The time span for each sector is listed in Table 1.1.   

 

1.3.3 ASSESSMENT METHODOLOGY 

The spatial distribution of catch was mapped at a resolution of 5 x 5 minutes for all fishing sectors other 

than large pelagic longline fishery, which was mapped at 60 x 60 minutes (these grid sizes were selected 

based on the fishing method and resulting area covered by fishing gear).  The catches recorded in the 

affected area were extracted for the period 2005 to 2019 (where available) (see Table 1.1). The average 

annual catch and effort expended within the licence area are presented as a percentage of the total 

annual catch and effort for each sector. The overlap of Block 2912 with the fishing grounds of each 

sector was expressed as a percentage. The catch and effort for the entire licence area is presented, as 

well as the area of exclusion to fishing activities.  

The potential reduction in catch was estimated as:  

�� = �� × �����	 
where 

Ci = catch potentially lost as a result of exclusion from fishing grounds (tons) 

CT = total catch recorded in the impact area (in this case the survey area) during fishing period (tons) 

Di = duration of impact (days) 

Dt = total days fished in the project area during fishing period (dependent on the seasonality of each fishery) 
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The convention used to evaluate the significance of the impact is provided in Appendix 2. The impact 

magnitude (or consequence) was determined based on a combination of the “intensity”, “duration” and 

“extent” of the impact. Magnitude was assigned to the pre-mitigation impact (i.e. before additional 

mitigation measures are applied, but accounting for embedded controls specified in the project 

description) and residual impacts after additional mitigation is applied. Thereafter the impact significance 

rating was determined as a function of the magnitude of the impact and the sensitivity (or vulnerability) 

of the receptor (each fishing sector). Significance was assigned to the predicted impact pre-mitigation 

and post-mitigation (residual) after considering all possible feasible mitigation measures in accordance 

with the mitigation hierarchy. Terminology, criteria, and ratings are outlined further in Appendix 2. 

 

2 PROJECT DESCRIPTION  

Licence Block 2912 is situated in the deepwater Orange Basin off the coast of southern Namibia. At its 

closest point the block is approximately 290 km from the coastline. It covers an area of 9 955 km2 in 

water depths ranging from roughly 2 940 m to 3 800 m. TEEPNA is proposing to drill up to ten exploration 

and/or appraisal wells within an Area of Interest (AOI) for drilling. The AOI is 5 206 km2 in extent, in 

water depths between 2 940 m and 3 700 m (see Figure 2.1). 

The project description below is a summary. For a full project description please refer to the relevant 

section in the ESIA Report. 

 

Figure 2.1: Locality of Licence Block 2912 (red polygon) and the area of interest for proposed 

exploration drilling (orange polygon) off the southern coast of Namibia (source: SLR 2022). 
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2.1 PRE-DRILLING SURVEYS 

Pre-drilling surveys may be undertaken prior to drilling in order to confirm baseline conditions at the drill 

site and to identify and delineate any seabed and sub-seabed geo-hazards that may impact the 

proposed exploration drilling operations.  Pre-drilling surveys may involve sonar surveys, sediment 

sampling, water sampling and ROV activities. 

 

2.1.1 SONAR SURVEYS 

Pre-drilling sonar surveys may involve multi- and single beam echo sounding and sub-bottom profiling.  

TEEPNA is proposing to undertake these surveys between the 2 900 m and 3 500 m depth ranges 

within Block 2912, resulting in a survey area of approximately 4 500 km2.  These surveys would take up 

to four weeks to complete.  A description of the proposed techniques is provided below. 

 

Echo Sounders 

The majority of hydrographic depth/echo sounders are dual frequency, transmitting a low frequency 

pulse at the same time as a high frequency pulse.  Dual frequency depth/echo sounding has the ability 

to identify a vegetation layer or a layer of soft mud on top of a layer of rock.  TEEPNA is proposing to 

utilise a single beam echo-sounder with a frequency range of 38 to 200 kHz.  In addition, it is proposed 

to also utilise multibeam echo sounders (70 - 100 kHz range and 200 dB re 1µPa at 1m source level) 

that are capable of receiving many return “pings”.  This system produces a digital terrain model of the 

seafloor. 

 

Sub-bottom profilers 

Sub-bottom profilers are powerful low frequency echo-sounders that provide a profile of the upper layers 

of the ocean floor.  Bottom profilers emit an acoustic pulse at frequencies ranging between 2 and 16 

kHz, typically producing sound levels in the order of 200-230 db re 1µPa at 1m. 

 

2.1.2 SEABED SEDIMENT CORING 

Seabed sediment sampling may involve the collection of sediment samples in order to characterise the 

seafloor and for laboratory geochemical analyses in order to determine if there is any naturally occurring 

hydrocarbon seepage at the seabed or any other type of contamination prior to the commencement of 

drilling. 

No specific target area has as yet been identified for the sediment sampling.  It is currently anticipated 

that up to 20 samples could be taken across the entire area of interest.  The sediment sampling process 

would take up to four weeks to complete. 

Piston and box coring (or grab samples) techniques may be used to collect the seabed sediment 

samples.  These techniques are further described below. 

 

Piston Coring 

Piston coring (or drop coring) is one of the more common methods used to collect seabed geochemical 

samples.  The piston coring rig is comprised of a trigger assembly, the coring weight assembly, core 

barrels, tip assembly and piston.  The core barrels are 6 - 9 m in lengths with a diameter of 10 cm.  

Samples up to a depth of 6 m would be collected in Block 2912 using a Kullenberg type piston core. 
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The recovered cores are visually examined at the surface for indications of hydrocarbons (gas hydrate, 

gas parting or oil staining) and sub-samples retained for further geochemical analysis in an onshore 

laboratory.  

 

Box Coring 

Box corers are lowered vertically to the seabed from a survey vessel by.  At the seabed the instrument 

is triggered to collect a sample of seabed sediment.  The recovered sample is completely enclosed 

thereby reducing the loss of finer materials during recovery.  On recovery, the sample can be processed 

directly through the large access doors or via complete removal of the box and its associated cutting 

blade.  TEEPNA is proposing to take box core samples (50 cm x 50 cm) at a depth of less than 60 cm. 

 

2.2 WELL LOCATION AND DRILLING PROGRAMME 

TEEPNA is proposing to drill up to ten exploration wells within an Area of Interest (AOI) for drilling. The 

AOI is 5 206 km2 in extent, in water depths between 2 940 m and 3 700 m.  The final well location would 

be based on a number of factors, including further detailed analysis of the seismic data, pre-drilling 

survey data, the geological target and seafloor obstacles. 

The schedule for drilling the wells is not confirmed yet; however, the earliest anticipated date for 

commencement of drilling is between fourth quarter of 2023 (Q4 2023) and second quarter of 2024 (Q2 

2024).  The expected target drilling depth is not confirmed yet and a notional well depth of 3 500 m is 

assumed at this stage.  It is expected that it would take approximately three to four months to complete 

the physical drilling and testing of each well (excluding mobilisation and demobilisation).  TEEPNA's 

strategy for future drilling is that drilling could be undertaken throughout the year (i.e. not limited to a 

specific seasonal window period). 

 

2.3 PROJECT COMPONENTS 

2.3.1 DRILLING UNIT 

Various types of drilling technology can be used to drill an exploration well (e.g., barges, jack-up rigs, 

semi-submersible drilling units (rigs) and drill-ships) depending on the water depth and marine operating 

conditions experienced at the well site. TEEPNA is proposing to utilise a drillship such as SAMSUNG 

GF12000 drillship (DS-10 or DS-12) due to its very large storage capacity, and capability to work in 

water depth ranging from 500 to 3600 m and under extreme metocean conditions. 

 

2.3.2 SUPPORT VESSELS 

The drilling unit would be supported / serviced by at least three support vessels to facilitate the moving 

of equipment and materials between the drilling unit and the onshore base. 

A supply vessel will always be on standby near the drilling unit to provide support for firefighting, oil 

containment / recovery, rescue in the unlikely event of an emergency and supply any additional 

equipment that may be required. Supply vessels can also be used for medical evacuations or transfer 

of crew if needed. 
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2.3.3 HELICOPTERS 

Transportation of personnel to and from the drilling unit by helicopter is the preferred method of transfer 

and it is estimated that there will be at least four daylight flights (approximately 40 people) per week to 

and from the drilling unit and Lüderitz. The helicopters can also be used for medical evacuations from 

the drilling unit to shore (at day- or night-time), if required. 

 

2.3.4 ONSHORE LOGISTICS BASE 

The onshore logistics base would most likely be located in the Port of Lüderitz. The shore base would 

provide for the storage of materials and equipment that would be shipped to the drilling unit and back to 

storage for onward international freight forwarding.  The shore base would also be used for offices, 

waste management services, bunkering vessels, and stevedoring / customs clearance services. 

 

2.4 MOBILISATION PHASE 

The mobilisation phase will entail the required notifications, establishment of the onshore base, 

appointment of local service providers, procurement and transportation of equipment and materials from 

various ports and airports, accommodation arrangements and transit of the drilling unit and support 

vessels to the drilling area. 

The drilling unit and supply vessels could sail directly to the well site from outside Namibian waters or 

from a Namibian port, depending on which drilling unit is selected, and where it was last used. 

Core specialist and skilled personnel would arrive in Namibia on board the drilling unit and the rest of 

the personnel will be flown to Lüderitz. 

Drilling materials, such as casings, mud components, cement and other equipment and materials will 

be brought into the country on the drilling unit itself or imported via a container vessel directly to the 

onshore logistics base from where the supply vessels will transfer it to the drilling unit. 

 

2.5 OPERATION PHASE 

 

2.5.1 FINAL SITE SELECTION AND SEABED SURVEY 

The selection of the specific well locations will be based on a number of factors, including further detailed 

analysis of the seismic and pre-drilling survey data and the geological target.  A Remote Operating 

Vehicle (ROV) will be used to finalise the well position based on inter alia the presence of any seafloor 

obstacles or the presence of any sensitive features that may become evident. 

 

2.5.2 WELL DRILLING OPERATION 

The well will be created by drilling a hole into the seafloor with a drill bit attached to a rotating drill string, 

which crushes the rock into small particles, called “cuttings”. After the hole is drilled, casings (sections 

of steel pipe), each slightly smaller in diameter, are placed in the hole and permanently cemented in 

place (cementing operations are described below). The hole diameter decreases with increasing depth. 

The expected target drilling depth is not yet confirmed but the notional well depth is between 1500 m 

and 3500 m below the seafloor. 
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Drilling is essentially undertaken in two stages, namely the riserless and riser drilling stages (See Figure 

2.2). 

 

Figure 2.2: Riserless drilling stage (left) and riser drilling stage (right) (Source: http://www.kochi-

core.jp/cuttings/). 

 

Initial (riserless) drilling stage 

The process of preparing the first section of a well is referred to as “spudding.”  Sediments just below 

the seafloor are often very soft and loose, thus to keep the well from caving in and to carry the weight 

of the wellhead, a 30- or 36 inch diameter structural conductor pipe is drilled and cemented into place 

or in some cases jetted. 

For the proposed wells, the drill and cement option is preferred.  It is usually implemented where the 

nature of the seafloor sediments (hard sediments) necessitate drilling.  A hole of diameter 36 to 42 

inches will be drilled and the conductor pipe will be run into the hole and cemented into place.  The 

cement returns exit the bottom of the conductor and travel up the annular space between the conductor 

and the hole with some cement being deposited on the seabed around the conductor pipe. 

When the conductor pipe and low-pressure wellhead are at the correct depth, approximately 70 m deep 

(depending upon substrate strength), a new drilling assembly will be run inside the structural conductor 

pipe and the next hole section will be drilled by rotating the drill string and drill bit. 

Below the conductor pipe, a hole of approximately 26 inches in diameter will be drilled to a depth of 

approximately 1 070 m below the seabed.  The rotating drill string causes the drill bit to crush rock into 

small particles, called “cuttings”.  While the wellbore is being drilled, drilling fluid is pumped from the 

surface down through the inside of the drill pipe, the drilling fluid passes through holes in the drill bit and 

travels back to the seafloor through the space between the drill string and the walls of the hole, thereby 

removing the cuttings from the hole.  At a planned depth the drilling is stopped and the bit and drill string 
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is pulled out of the hole.  A surface casing of 20 inch diameter is then placed into the hole and secured 

into place by pumping cement through the casing at the bottom of the hole and back up the annulus (the 

space between the casing and the borehole).  The 20-inch casing will have a high-pressure wellhead 

on top; which provides the entry point to the subsurface and it is the connection point to the Blow-out 

Preventor (BOP). 

These initial hole sections will be drilled using seawater (with viscous sweeps) and WBM.  All cuttings 

and WBM from this initial drilling stage will be discharged directly onto the seafloor adjacent to the 

wellbore. 

Risered Drilling Stage 

The risered drilling stage commences with the lowering of a BOP and installing it on the wellhead.  The 

BOP is designed to seal the well and prevent any uncontrolled release of fluids from the well (a ‘blow-

out’).  A lower marine riser package is installed on top of the BOP and the entire unit is lowered on riser 

joints.  The riser isolates the drilling fluid and cuttings from the environment, thereby creating a “closed 

loop system”. 

Drilling is continued by lowering the drill string through the riser, BOP and casing, and rotating the drill 

string.  During the risered drilling stage, should the WBMs not be able to provide the necessary 

characteristics, a low toxicity Non-aqueous Drilling Fluid (NADF) will be used.  The drilling fluid emerges 

through nozzles in the drill bit and then rises (carrying the rock cuttings with it) up the annular space 

between the sides of the hole to the drilling unit.  

The cuttings are removed from the returned drill mud and discharged overboard.  In instances where 

NADFs are used, cuttings will be treated to reduce oil content and discharged overboard.  Operational 

discharges are discussed further in Section 2.7.1. 

The hole diameter decreases in steps with depth as progressively smaller diameter casings are inserted 

into the hole at various stages and cemented into place.  The expected target drilling depth is not yet 

confirmed but the notional well depth is 3 570 m below the seafloor with a final hole diameter between 

of 8.5 and 12 inches and a casing diameter of between 7 and 9.6 inches. 

Cementing operation 

Cementing is the process of pumping cement slurry through the drill pipe and / or cement stinger at the 

bottom of the hole and back up into the space between the casing and the borehole wall (annulus).  

Cement fills the annulus between the casing and the drilled hole to form an extremely strong, nearly 

impermeable seal, thereby permanently securing the casings in place.  To separate the cement from 

the drilling fluid in order to minimise cement contamination a cementing plug and/or spacer fluids are 

used.  The plug is pushed by the drilling fluid to ensure the cement is placed outside the casing filling 

the annular space between the casing and the hole wall. 

Cementing has four general purposes: (i) it isolates and segregates the casing seat for subsequent 

drilling, (ii) it protects the casing from corrosion, (iii) it provides structural support for the casing, and (iv) 

it stabilises the formation.   

To ensure effective cementing, an excess of cement is often used.  Until the marine riser is set, excess 

cement from the first two casings emerges out of the top of the well onto the seafloor.  This cement does 

not set and is slowly dissolved into the seawater. 

Offshore drilling operations typically use Portland cements, defined as pulverised clinkers consisting of 

hydrated calcium silicates and usually containing one or more forms of calcium sulphate.  The raw 

materials used are lime, silica, alumina and ferric oxide.  The cement slurry used is specially designed 

for the exact well conditions encountered.  

Additives can be used to adjust various properties in order to achieve the desired results.  There are 

over 150 cementing additives available.  The amount (concentrations) of these additives generally make 
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up only a small portion (<10%) of the overall amount of cement used for a typical well.  Usually, there 

are three main additives used: retarders, fluid loss control agents and friction reducers.  These additives 

are polymers generally made of organic material and are considered non-toxic. 

Once the cement has set, a short section of new hole is drilled, then a pressure test is performed to 

ensure that the cement and formation are able to withstand the higher pressures of fluids from deeper 

formations. 

Once the target depth has been reached, the well would be logged and tested. 

 

2.5.3 VERTICAL SEISMIC PROFILING 

Vertical Seismic Profiling (VSP) is an evaluation tool that would be undertaken as part of the 

conventional wireline logging programme when the well reaches target depth to generate a high-

resolution seismic image of the geology in the well’s immediate vicinity. The VSP images are used for 

correlation with surface seismic images and for forward planning of the drill bit during drilling. 

VSP uses a small airgun array, which is operated from the drilling unit. The airgun array is deployed 

between 7 m and 10 m below sea level and has a gun pressure of 2000 psi. During VSP operations, 

four to five receivers are positioned in a section of the borehole and the airgun array is discharged 

approximately five times at 20 second intervals. The generated sound pulses are reflected through the 

seabed and are recorded by the receivers to generate a profile along a 60 to 75 m section of the well. 

This process is repeated as required for different stations in the well and it may take up to 8 to 12 hours 

to complete approximately 250 shots, depending on the well’s depth and a number of stations being 

profiled. A typical VSP arrangement is provided in Figure 2.3. 

 

 

Figure 2.3: Schematic of a typical VSP arrangement (Source: http://researchgate.net/figure/Rig-

Source-Vertical-Seismic-Profile). 
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2.5.4 WELL SEALING AND PLUGGING 

The purpose of well sealing and plugging is to isolate permeable and hydrocarbon bearing formations.  

Well sealing and plugging aims to restore the integrity of the formation that was penetrated by the 

wellbore. The principal technique applied to prevent cross flow between permeable formations is 

plugging of the well with cement, thus creating an impermeable barrier between two zones. 

Once drilling and logging have been completed, the exploration wells will be sealed with cement plugs, 

tested for integrity and abandoned according to international best practices.  Cement plugs will be set 

to isolate hydrocarbon bearing and / or permeable zones and cementing of perforated intervals (e.g., 

from well logging activities) will be evaluated where there is the possibility of undesirable cross flow.  

These cement plugs are set in stages from the bottom up.  Three cement plugs would be installed: i.e. 

one each for isolation of the deep reservoir and the main reservoir; and a third as a second barrier for 

the main reservoir. 

The integrity of cement plugs can be tested by a number of methods.  The cement plugs will be tag 

tested (to validate plug position) and weight tested, and if achievable then a positive pressure test (to 

validate seal) and/or a negative pressure test will be performed.  Additionally, a flow check may be 

performed to ensure sealing by the plug.  Once the well is plugged, seawater will be displaced before 

disconnecting the riser and the BOP. 

 

2.6 DEMOBILISATION PHASE 

After the exploration wells have been sealed, tested for integrity and abandoned, the intention is to 

abandon the wellheads on the seafloor if deemed safe to do so based on a risk assessment.  The risk 

assessment criteria will consider factors such as the water depth and use of the area by other sectors 

(e.g., fishing).  Due to the water depth and no trawl fishing taking place in the area, it is proposed to 

leave the wellhead in place without installing over trawlable protective equipment. 

Monitoring gauges to monitor pressure and temperature through wireless communication with 

frequencies between the transmitter and the receiver in the 12.75 to 21.25 kHz range may be installed 

on wells where TEEPNA will return in the future for appraisal / production purposes.  The gauges will 

be placed and remain on the wellhead.  Monitoring gauges will not be installed on exploration wells 

which are earmarked for abandonment   

With the exception of the abandoned wellheads and drilling discharges deposited on the seabed, no 

further physical remnants of the drilling operation will be left on the seafloor.  A final clearance survey 

check will be undertaken using an ROV.  The drilling unit and supply vessels will demobilise from the 

offshore licence area and either mobilise to the following drilling location or relocate into port or a regional 

base for maintenance, repair or resupply. 

 

2.7 DISCHARGES, WASTE AND EMISSIONS 

The prosed drilling operations (including mobilisation and demobilisation) will result in various 

discharges to water, the generation of waste and emissions.  All vessels will have equipment, systems 

and protocols in place for prevention of pollution by oil, sewage and garbage in accordance with 

international MARPOL requirements.  Any oil spill related discharges would be managed by an Oil Spill 

Contingency Plan (OSCP).  Onshore licenced waste disposal sites and waste management facilities will 

be identified, verified and approved prior to commencement of drilling operations. 
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2.7.1 DISCHARGES TO SEA 

Drilling Cuttings and Mud 

Drill cuttings, which range in size from clay to coarse gravel and reflect the types of sedimentary rocks 

penetrated by the drill bit, are the primary discharge during well drilling.  Drilling discharges would be 

disposed at sea in line with accepted drilling practices.  This is in line with most countries (including 

South Africa) for early exploration development phases.  The rationale for this is based on the low 

density of drilling operations in the vast offshore area and the high energy marine environment.  As 

such, TEEPNA proposes to use the “offshore treatment and disposal” option for their drilling campaign 

in Block 2912.  The same method was applied and approved for drilling of TEEPNA's other exploration 

well in the adjacent Block 2913B and TotalEnergies’ exploration wells in Block 11B/12B (namely 

Brulpadda and Luiperd wells) off the South Coast of South Africa. 

During the riserless drilling stage, all cuttings and WBM will be discharged directly onto the seafloor 

adjacent to the wellbore.  An estimated volume of 1 086 t of cuttings and 864 t of drilling fluid will be 

discharged per well (based on notional depth of 3 332 m). 

Where NADFs are used (possibly during the risered drilling stage, if WBMs are not able to provide the 

necessary characteristics), these are sometimes treated onshore and disposed, treated to recover oil 

and disposed offshore and sometimes re-injected into wells.  For the current project TEEPNA, in 

instances where NADFs are used, cuttings will be treated offshore to reduce oil content to <6.9% Oil On 

Cutting (OOC) and discharged overboard.  An estimated volume of 752 t of cuttings and 104 t of drilling 

fluid will be discharged per well (based on notional depth of 3 332 m).  During this drilling stage the 

circulated drilling fluid will be cleaned and the cuttings discharged into the sea at least 10 m below sea 

level.  The drill cuttings will be treated to reduce their mud content using shakers and a centrifuge. 

Cuttings released from the drilling unit during the risered drilling stage will be dispersed by the current 

and settle to the seafloor.  The rate of cuttings discharge decreases with increasing well depth as the 

hole diameter becomes smaller and penetration rates decrease.  Discharge is intermittent as actual 

drilling operations are not continuous while the drilling unit is on location. 

Further drilling fluid totalling 1 040 tons will be released 1 m above the seafloor during well suspension 

and displacement (between drilling section 2 and 3).  The mud used during these processes is a High 

Viscous Gel sweeps / KCl Polymer PAD mud. 

The expected fall and spatial extent of the deposition of discharged cuttings have been investigated in 

the Drilling Discharges Modelling Study (ProOceano 2023), the results of which will inform the marine 

biodiversity assessment. 

Cement and Cement Additives  

Typically, cement and cement additives are not discharged during drilling.  However, during the initial 

cementing operation (i.e. surface casing), excess cement emerges out of the top of the well and onto 

the seafloor in order to ensure that the conductor pipe is cemented all the way to the seafloor.  During 

this operation a maximum of 150-200 % of the required cement volume may be pumped into the space 

between the casing and the borehole wall (annulus).  In the worst-case scenario, approximately 100 m3 

of cement could be discharged onto the seafloor.   

BOP Hydraulic Fluid 

As part of routine opening and closing operations the subsea BOP stack elements will vent some 

hydraulic fluid into the sea at the seafloor.  It is anticipated that between approximately 500 and 1 000 

litres of oil-based hydraulic emulsion fluid could be vented per month during the drilling of a well.  BOP 

fluids are completely biodegraded in seawater within 28 days. 
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Produced Water 

If water from the reservoir arises during well flow testing (estimated at 20 bbl/day), these would be 

separated from the oily components and treated on board to reduce the remaining hydrocarbons from 

these produced waters.  The hydrocarbon component will be burned off via the flare booms, while the 

water is temporarily collected in a slop tank.  The water is then either directed to:  

• a settling tank prior to transfer to supply vessel for onshore treatment and disposal; or 

• a dedicated treatment unit where, after treatment, it is either:  

(i) if hydrocarbon content is < 30 mg/l, discharged overboard; or 

(ii) if hydrocarbon content is > 30 mg/l, subject to a 2nd treatment or directed to tank prior to 

transfer to supply vessel for onshore treatment and disposal. 

Reinjection of the produced water may be considered if volumes are large and cannot be managed on 

board the drilling unit. 

Vessel Machinery Spaces (Bilge Water) 

Vessels will occasionally discharge treated bilge water.  Bilge water is drainage water that collects in a 

ship’s bilge space (the bilge is the lowest compartment on a ship, below the waterline, where the two 

sides meet at the keel).  In accordance with MARPOL Annex I, bilge water will be retained on board until 

it can be discharged to an approved reception facility, unless it is treated by an approved oily water 

separator to <15 ppm oil content and monitored before discharge.  The residue from the onboard 

oil/water separator will be treated / disposed of onshore at a licenced hazardous landfill site. 

Deck Drainage 

Deck drainage consists of liquid waste resulting from rainfall, deck and equipment washing (using water 

and a water-based detergent).  Deck drainage will be variable depending on the vessel characteristics, 

deck activities and rainfall amounts. 

In areas of the drilling unit where oil contamination of rainwater is more likely (i.e. the rig floor), drainage 

is routed to an oil / water separator for treatment before discharge in accordance with MARPOL Annex 

I (i.e. 15 ppm oil and grease maximum).  There will be no discharge of free oil that could cause either a 

film, sheen or discolouration of the surface water or a sludge or emulsion to be deposited below the 

water’s surface.  Only non-oily water (i.e. <15 ppm oil and grease, maximum instantaneous oil discharge 

monitor reading) will be discharged overboard.  If separation facilities are not available (due to overload 

or maintenance) the drainage water will be retained on board until it can be discharged to an approved 

reception facility.  The oily residue from the onboard oil / water separator will be treated / disposed of 

onshore at an approved hazardous landfill site. 

Brine generated from onboard desalination plant 

The waste stream from the desalination plant is brine (concentrated salt), which is produced in the 

reverse osmosis process.  The brine stream contains high concentration of salts and other concentrated 

impurities that may be found in seawater.  Water chemical agents will not be used in the treatment of 

seawater and therefore the brine reject portion would be in a natural concentrated state.  Based on 

previous well drilling operations, freshwater production amounts to approximately 40 m3/day, which will 

result in approximately 35 g salt for each litre water produced (i.e. approx. 1 400 kg salt/brine per day). 

Sewage and Grey Water 

Discharges of sewage (or black water) and grey water (i.e. wastewater from the kitchen, washing and 

laundry activities and non-oily water used for cleaning) will occur from vessels intermittently throughout 

the project and will vary according to the number of persons on board, estimated at an average of 200 

litres per person.  All sewage discharges will comply with MARPOL Annex IV. 

Sewage and grey water will be treated using a marine sanitation device to produce an effluent with: 
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• A Biological Oxygen Demand (BOD) of <25 mg/l (if the treatment plant was installed after 

1/1/2010) or <50 mg/l (if installed before this date); 

• Minimal residual chlorine concentration of 0.5 mg/l; and  

• No visible floating solids or oil and grease.   

Food (Galley) Wastes 

The disposal into the sea of food waste is permitted, in terms of MARPOL Annex V, when it has been 

comminuted or ground to particle sizes smaller than 25 mm and the vessel is en route more than 

3 nautical miles (approximately 5.5 km) from land.  Disposal overboard without macerating is permitted 

for moving vessels greater than 12 nautical miles (approximately 22 km) from the coast.  On the drilling 

unit, all food waste will be macerated to particles sizes <25 mm and the daily discharge is typically about 

seven tonnes per month.  

Ballast Water 

Ballast water is used during routine operations to maintain safe operating conditions onboard a ship by 

reducing stress on the hull, providing stability, improving propulsion and manoeuvrability, and 

compensating for weight lost due to fuel and water consumption.   

Ballast water is discharged subject to the requirements of the 2004 International Convention for the 

Control and Management of Ships’ Ballast Water and Sediments.  The Convention stipulates that all 

ships are required to implement a Ballast Water Management Plan and that all ships using ballast water 

exchange will do so at least 200 nautical miles (nm) (± 370 km) from nearest land in waters of at least 

200 m deep when arriving from a different marine region.  Where this is not feasible, the exchange 

should be as far from the nearest land as possible, and in all cases a minimum of 50 nm (±93 km) from 

the nearest land and preferably in water at least 200 m in depth.  Project vessels will be required to 

comply with this requirement. 

Detergents 

Detergents used for washing exposed marine deck spaces will be discharged overboard.  The toxicity 

of detergents varies greatly depending on their composition.  Water-based detergents are low in toxicity 

and are preferred for use.  Preferentially biodegradable detergents should be used.  Detergents used 

on work deck space will be collected with the deck drainage and treated as described under deck 

drainage above. 

Noise Emissions 

The key sources generating underwater noise are vessel propellers (and positioning thrusters), with a 

contribution from the pontoons (e.g. noise originating from within the pontoons and on-deck machinery), 

supply vessels and from drilling activities.  This is expected to result in highly variable sound levels, 

being dependent on the operational mode of each vessel.  The pre-drilling sonar surveys and VSP 

survey would generate a short-term noise, taking 4 weeks and less than nine hours to complete, 

respectively. 

The main sources of noise from these activities are categorised below. 

• Pre-drilling sonar surveys may involve multi- and single beam echo sounding and sub-bottom 

profiling.  These surveys would be undertaken between the 2 900 m and 3 500 m depth ranges 

covering a survey area of approximately 4500 km2.  These surveys would take up to four weeks to 

complete.  A single beam echo-sounder operates within a frequency range of 38 to 200 kHz, whereas 

multibeam echo sounders operate in the 70 - 100 kHz range and have a 200dB re 1µPa at 1m source 

level.  Sub-bottom profilers emit an acoustic pulse at frequencies ranging between 2 and 16 kHz, 

typically producing sound levels in the order of 200-230 db re 1µPa at 1m. 
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• Drilling noise: Drilling units generally produce underwater noise in the range of 10 Hz to 100 kHz 

(OSPAR commission, 2009) with major frequency components below 100 Hz and average source 

levels of up to 190 dB re 1 μPa at 1 m (rms) (the higher end of this range from use of bow thrusters).  

These noise levels will be assumed as indicative for the current project. 

• Propeller and positioning thrusters: Noise from propellers and thrusters is predominately caused by 

cavitation around the blades whilst transiting at speed or operating thrusters under load in order to 

maintain a vessel’s position.  The noise produced by a drilling unit’s dynamic positioning systems 

can be audible for many kilometres.  Noise produced is typically broadband noise, with some low 

tonal peaks.  The supply vessels will also contribute to an overall propeller noise generation. 

• Machinery noise: Machinery noise is often of low frequency and can become dominant for vessels 

when stationary or moving at low speeds.  The source of this type of noise is from large machinery, 

such as large power generation units (diesel engines or gas turbines), compressors and fluid pumps.  

Sound is transmitted through different paths, i.e. structural (machine to hull/pontoons to water) and 

airborne (machine to air to hull to water) or a mixture of both.  The nature of sound is dependent on 

a number of variables, such as the type and size of machinery operating; and the coupling between 

machinery and the vessel body.  Machinery noise is typically tonal in nature.  A ROV will be used to 

conduct a sweep of the drilling site to identify any debris; however, this is not expected to form a 

significant noise source. 

• Well logging noise: If relevant, VSP will be undertaken in order to generate a high-resolution image 

of the geology in the well’s immediate vicinity.  It is expected to use a small dual airgun array, 

comprising a system of three 250 cubic inch airguns and three 150 cubic inch airguns with a total 

volume of 1 200 cubic inches of compressed nitrogen at about 2 000 psi.  VSP source will generate 

a pulse noise level in the 5 to 1 000 Hz range.  The volumes and the energy released into the marine 

environment are significantly smaller than what is required or generated during conventional seismic 

surveys.  The airguns will be discharged approximately five times at 20 second intervals.  This 

process is repeated, as required, for different sections of the well for a total of approximately 250 

shots.  A VSP is expected to take up to nine hours per well to complete, depending on the well’s 

depth and number of stations being profiled.  

• Well testing noise: Flaring would produce some air-borne noise above the sea level where flaring is 

implemented for up to two days of flowing and flaring. 

• Equipment in water: Noise is produced from equipment such as the drill string.  The noise produced 

will be low relative to the drilling noise and the dynamic positioning system. 

• Helicopter noise: Helicopters will also form a source of noise, which can affect marine fauna both in 

terms of underwater noise beneath the helicopter and airborne noise. 

The extent of project-related noise above the background noise level may vary considerably depending 

on the specific vessels used and the number of supply vessels operating.  It will also depend on the 

variation in the background noise level with weather and with the proximity of other vessel traffic (not 

associated with the project). 

Light Emissions 

Operational lighting will be required on the drilling unit and supply vessels for safe operations and 

navigation purposes during the hours of darkness.  Where feasible, operational lights will be shielded in 

such a way as to minimise their spill out to sea. 

Heat Emissions 

Flaring during well testing generates heat emissions from the combustion of hydrocarbons at the burner 

head. 
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3 DESCRIPTION OF RECEIVING ENVIRONMENT: FISHERIES BASELINE  

3.1 OVERVIEW OF THE STATUS OF NAMIBIAN FISHERIES 

The Namibian fishing industry is the country’s second largest export earner of foreign currency and the 

third largest economic sector in terms of contribution to the Gross Domestic Product (GDP). In terms of 

the value of production, Namibia ranks among the top ten fishing countries globally (Food and 

Agricultural Organization (FAO): http//www.fao.com.na). Supported by the high productivity of the 

Benguela upwelling ecosystem, abundant fish stocks have historically typified Namibian waters3. Fish 

resources in upwelling systems are typically high in biomass and relatively low in diversity (relative to 

non-upwelling environments). Commercial fish stocks, as found in the Benguela system typically support 

intensive commercial fisheries. Although varying in importance at different times in history, Namibian 

fisheries have focused on demersal species, small pelagic species, large migratory pelagic fish, line-

fish (caught both commercially and recreationally) and crustacean resources (e.g. lobster and crabs). 

Mariculture production is a developing industry based predominantly in Walvis Bay and Lüderitz Bay 

and surrounds. The main commercial fisheries, targeted species and gear types are shown in Table 3.1 

and recent TACs are presented in Table 3.2 below. The allocation of TACs and management of each 

fishing sector is the responsibility of MFMR.  

 

Table 3.1:  List of fisheries that operate within Namibian waters, targeted species and gear types. 

Sector Gear Type Target Species 

Small pelagic Purse-seine Sardine (Sardinops sagax), Horse mackerel 
(Trachurus capensis) 

Mid-water trawl Mid-water trawl Horse mackerel (Trachurus capensis) 

Demersal trawl Demersal trawl Cape hakes (Merluccius paradoxus, M. capensis), 
Monkfish (Lophius vomerinus) 

Demersal long-line Demersal long-line Cape hakes (Merluccius paradoxus, M. capensis) 

Large pelagic long-line Pelagic long-line Albacore tuna (Thunnus alalunga), Yellowfin tuna 
(T. albacares), Bigeye tuna (T. obesus), Swordfish 
(Xiphias gladius), shark spp. 

Tuna pole Pole and line Albacore tuna 

Deep-sea crab Demersal long-line trap Red crab (Chaceon maritae) 

Deep-water trawl  Demersal trawl Orange roughy (Hoplostethus atlanticus), Alfonsino 
(Beryx splendens) 

Rock Lobster Demersal trap Rock lobster (Jasus lalandii) 

Line-fish Hand line Silver kob (Argyrosomus inodorus), Dusky kob (A. 
coronus) 

Mariculture Long-lines, rafts Pacific oysters, European oysters, Black mussel, 
Seaweed (Gracilaria sp.) 

 

 

3 Noting that in the ICSEAF period these resources were over-exploited. The northern Benguela (Namibian 
waters) however remains a highly productive upwelling system resulting in proportionately (to many other 
countries) abundant commercial fish resources 



EXPLORATION DRILLING, BLOCK 2912, NAMIBIA  COMMERCIAL FISHERIES SPECIALIST REPORT 

CAPRICORN MARINE ENVIRONMENTAL PTY LTD 23 

 

Table 3.2:  Total Allowable Catches (tons) from 2009/10 to 2021/22 (supplied by Ministry of 

Fisheries and Marine Resources, Namibia). 

Year Sardine 

(Pilchard) 

Hake Horse 

Mackerel 

Crab Rock 

Lobster 

Monk 

2009/10 17 000 149 000 230 000 2700 350 8 500 

2010/11 25 000 140 000 247 000 2700 275 9 000 

2011/12 25 000 180 000 310 000 2850 350 13 000 

2012/13 31 000 170 000 310 000 3100 350 14 000 

2013/14 25 000 140 000 350 000 3100 350 10 000 

2014/15 25 000 210 000 350 000 3150 300 12 000 

2015/16 15 000 140 000 335 000 3446 250 10 000 

2016/17 14 000 154 000 340 000 3400 240 9800 

2017/18 0 154 000 340 000 3400 230 9600 

2018/19 0 154 000 349 000 3900 200 9600 

2020/21 0 154 000 349 000 3900 180 9600 

2021/22 0 154 000 330 000 4200 180 9600 

Note: Deepwater trawl TAC is currently not applied for Alfonsino and Orange roughy. There is no TAC (output 

control) for albacore tuna – this is an effort (input) controlled sector with no restriction on catch. 

 

Namibia has only two major fishing ports from which all the main commercial fishing operations are 

based namely, Walvis Bay and Lüderitz. In central Namibia, the major port is Walvis Bay and it is from 

this port that the majority of fishing vessels operate. Most of the fishing conducted from this port is, for 

economic and logistical reasons, directed at fishing grounds in the central and northern part of Namibia 

and to a lesser extent the southerly fishing grounds towards the South African border. A significant 

amount of fishing activity also takes place from Lüderitz, from where hake trawlers and longliners 

operate, as well as a small rock lobster fishery based in southern Namibian waters. 

There are currently 116 Namibian-registered commercial fishing vessels. The dominant fleet comprises 

demersal trawlers that include both large freezer vessels (up to 70 m in length), as well as a smaller 

fleet of monk trawlers. These vessels fish year round, with the exception of a one month closed season 

in October, and range the length of the Namibian EEZ. There is a 200 m fishing depth restriction (i.e. no 

bottom trawling permitted shallower than 200 m). Prior to Namibian independence in 1990, a much 

larger fleet of trawlers existed, however Namibia now exercises strict effort control and vessel size limits. 

The only other fleets of significance are the mid-water trawlers that target horse mackerel and the large 

pelagic tuna long-line vessels.  The mid-water fleet was historically uncontrolled and comprised of many 

large industrial vessels mostly of eastern origin (Ukranian and Russian).  Currently these large midwater 

trawl vessels (mostly >100 m in length) operate in the northern waters of Namibia and are restricted to 

fewer than 20 vessels.  

The large pelagic (tunas and shark) long-line vessels operate broadly in Namibian waters, but unlike the 

mid-water vessels, concentrate in the south near the South African border targeting the migrations of 

albacore and yellowfin tuna.  The numbers of these vessels varies and is dependent on the seasonal 

availability of tuna and tuna-like species. The tuna pole (baitboat) vessels are a small fleet4 and also 

increase in numbers depending on the number of licenses issued to South African boats.  The tuna 

 
4 The baitboat fleet consists of up to 20 Namibian vessels. This is a small number of vessels compared to South 

Africa. However, because of the variable and migratory nature of tuna, the number of vessels participating in the 
fishery varies depending on the seasonal and inter-annual availability of tuna. Namibia also licenses South African 
vessels to optimise the exploitation of these resources when they are available. 
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long-liners are also variable with the number of licenses issued to both Namibian flags and others 

(mostly Asian) fluctuating annually. The extent and number of these vessels is difficult to ascertain (as 

they are unpublished), although the actual numbers are limited and are less than the numbers of 

licensed Namibian boats.  

There are few known foreign fishing vessels licensed to fish in Namibian waters, although the majority 

of the current mid-water fleet have permits to fish under foreign flag registration, but as a rule all licensed 

fishers must reflag under Namibia. There is a possibility that licenses may have been issued to foreign 

tuna boats, although these would be few in number and they would be closely monitored by the 

Namibian compliance units and their Vessel Monitoring System (VMS). 

 

3.2 STOCK DISTRIBUTION, SPAWNING AND RECRUITMENT 

The distribution patterns for the Namibian commercial stocks are summarised as follows: 

• The sardine stock ranges along the entire Namibian coast, but in recent years predominantly 

from 25°S northwards to southern Angola, inshore of the 200 m bathymetric contour (i.e. inshore 

of Block 2912).  The southern border of this range is demarcated by the Lüderitz upwelling front, 

a region of cold, upwelled water located off the port of Lüderitz. Historically, spawning occurred 

continuously from September to April with two seasonal peaks evident – the first from October to 

December in an inshore area between Walvis Bay and Palgrave Point and the second from 

February to March near the 200 m isobath between Palgrave Point and Cape Frio (King, 1977). 

The fishery collapsed in the 1960’s and currently the status remains overexploited with a low 

biomass estimate and a significantly contracted distribution pattern compared to historical levels.  

The fishery is currently closed following a moratorium that was implemented on 01 January 2018 

due to a significant population reduction. Falling by 99.5% from an estimated 11 million tonnes in 

the 1960s to 50 000 tonnes in 2015. Scientific studies are underway to ascertain the causes 

(MFMR 2015 and 15 February 2019).  

• Cape horse mackerel occurs predominantly north of 25°S with juveniles present in the inshore 

pelagic regions up to the 200 m isobaths and adult horse mackerel populations extending into 

waters up to 500 m deep (i.e. inshore of Block 2912). Concentrations are dense between Cape 

Cross and the Kunene River. Biomass estimates in this region are mostly low in summer and 

higher in winter and early spring. Abundance of horse mackerel is, therefore, higher at these times 

and increases availability of the species to the fisheries exploiting them. Spawning occurs during 

both summer and winter, with peak activity between January and April (Klingelhoeffer, 1994). 

• Albacore tuna, yellowfin tuna, bigeye tuna, shark and swordfish are large pelagic species 

with an extensive offshore distribution ranging along the entire Namibian coastline. Seven species 

occur in Namibian waters, but only two are identified as important to fisheries; albacore (Thunnus 

alalunga) dominate the pole fishery, whist bigeye tuna (T. obesus) dominate the long-line fishery. 

The abundance of these species has a strong seasonal signal resulting in increased availability 

to the fisheries targeting them at different periods.  For albacore tuna, availability increases from 

the last trimester (summer) and peaks in the first trimester (late summer to early autumn). 

Albacore tuna spawn off Brazil just south of the equator and in the central Atlantic, where surface 

temperatures exceed 24oC (Manning, 1998).  Bait boats using pole and line target albacore tuna 

primarily in southern Namibia in the first trimester (January to March). Aggregations of albacore 

tuna are known to occur in the vicinity of the Tripp Seamount (approximately 120 km east of the 

licence block) and the highest catch levels are recorded in this area. For the pelagic long-line 

sector targeting bigeye tuna, yellowfin tuna and swordfish, the availability of these target species 

is highest in the second and third trimesters. Bigeye tuna spawn across the east central Atlantic, 

North of 5oN in the warmest season when the surface temperature is above 24oC, and in the Gulf 

of Guinea (Manning, 1998). It is important to note that weather conditions play an important role 
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in operations within the tuna fisheries (pole and line and long-line). The high market price for tuna 

makes up for their relatively low catches off Namibia (Manning, 1998). With the onset of summer 

there is cold water upwelling as a result of increasing south-easterly winds. The availability of 

longfin tuna is associated with this increased biological activity and bait fish (sardine and anchovy) 

abundance. The longline tuna fishing season peaks two to three months later than the fishery for 

albacore tuna. 

• Hake is the most commercially important Namibian fishery.  Two species of hake are caught in 

Namibian waters: Merluccius capensis (Cape / “shallow water” hake) and M. paradoxus 

(“deepwater” hake). Hake display vertical migrations between demersal and mid-water during the 

day and night respectively. Studies suggest that M. paradoxus does not spawn within Namibian 

waters rather the adults migrate back to South Africa to spawn. However, M. capensis has been 

shown to spawn within Namibian waters (Kainge et al. 2007). Within the Namibian EEZ the hake 

stocks extend along the entire shelf and slope approximately between the 100 m and 1000 m 

isobaths (i.e. inshore of Block 2912). Cape hake displays seasonal variation in spawning, however 

spawning peaks July to September along the shelf break off central Namibia (Jansen et al., 2015). 

• Monkfish is found along the entire extent of the Namibian coast, with the fishery concentrated 

between 17°15'S and 29°30'S on the deeper continental shelf and upper slope depths at 200 m 

to 500 m. Cape monkfish spawn throughout the year with a peak between July and September 

(Erasmus, 2021). Cape monkfish appear to spawn throughout Namibian waters, with evidence of 

hotspot spawning aggregation between 21⁰ and 25⁰ S (Erasmus, 2021). 

• Deep-sea red crab stocks are distributed predominantly from 23°35'S northwards into Angola 

within a depth range of approximately 300 m to 1000 m (i.e. inshore of Block 2912) with highest 

densities occurring along the northern range of its distribution, the Angolan border, to 18°S. 

Spawning takes place throughout the year (Le Roux 1997) on the shallower waters of the 

continental slope with adult females generally occurring at shallower depths to that of males. 

• Orange roughy has a discontinuous pattern of distribution along the continental slope with 

concentrations of fish within four known spawning grounds (within designated Quota 

Management Areas) within the Namibian EEZ. The species has a short, intense spawning period 

of about a month from July to August (Boyer and Hampton, 2001) during which period individuals 

aggregate. As a result of overexploitation of the stock(s), the fishery (which only existed for four 

years) has been closed since 2007; however, the stock is currently being assessed with a view 

to considering the viability of re-opening the fishery.    

• Namibian Cape Rock lobster is found from 25°S to 28°30'S at depths shallower than 100 m (i.e. 

inshore of Block 2912). The depth distribution of adults varies seasonally in response to changes 

in the concentration of dissolved oxygen in the water. Adults moult during spring (males) and late 

autumn/early winter (females), with egg hatching peaking in October/November. Fishing activity 

is greatest over January and February with the number of active vessels declining towards the 

end of the fishing season in May. 

The principle commercial fish species in Namibia undergo a critical migration pattern which is central to 

the sustainability of the small pelagic and hake fisheries. In Namibian waters, hake spawning 

commences north of the powerful Lüderitz upwelling centre (27°S) and continues up to the Angola–

Benguela Front (16–19°S). Sardines and horse mackerel also spawn in the region between Lüderitz 

and the Angola–Benguela front. Circulation patterns at depth reveal complex eddying and considerable 

southward and onshore transport beneath the general surface drift to the north-west (Sundby et al. 

2001). As eggs drift, hatching takes place followed by larval development. Settlement of larvae occurs 

in the inshore areas. Sardine spawning peaks 30–80 km offshore during September–October off the 

central Namibian shelf, with larvae occurring slightly further offshore and recruits appearing close 

inshore, so there appears to be a simple inshore–offshore movement over the Namibian shelf. Spawning 
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also occurs in mid-summer in the vicinity of the Angola–Benguela Front (Crawford et al. 1987). During 

late summer (December – March) warm water from the Angolan Current pushes southwards into central 

Namibian waters, allowing pelagic spawning products to be brought into the nursery grounds off central 

Namibia. There is a high likelihood of substantial offshore transport associated with this convergent 

frontal region (Shannon, 1985). 

As the preferred spawning grounds of numerous commercially exploited fish species are located off 

central and northern Namibia, their eggs and larvae form an important contribution to the 

ichthyoplankton in the region.  The Lüderitz upwelling cell - Orange River Cone (LUCORC) area, south 

of the Lüderitz upwelling cell between approximately 29°S – 31°S, is considered to be an environmental 

barrier to the transport of ichthyoplankton from the southern to the northern Benguela upwelling 

ecosystems.  Areas of powerful upwelling are considered unfavourable spawning habitats, with pelagic 

fish species, such as anchovy, redeye round herring, horse mackerel and shallow-water hake, reported 

as spawning on either side of the LUCORC area, but not within it.  The area is characterised by 

diminished phytoplankton biomass due to high turbulence and deep mixing in the water column.  A 

deficiency of phytoplankton results in poor feeding conditions for micro-, meso- and macrozooplankton 

and for ichthyoplankton, and successful survival and recruitment of these species in the area is 

considered unlikely (Lett et al. 2007).  Due to its location far offshore and beyond the influence of 

upwelling, the abundance of phytoplankton, zooplankton and ichthyoplankton in Block 2912, is thus 

expected to be comparatively low (Pulfrich, 2023). 

 

3.3 COMMERCIAL FISHING SECTORS 

The only sector that overlaps with Block 2912 is the large pelagic longline fishery.  The other sectors 

are, however, briefly summarised below. 

 

3.3.1 LARGE PELAGIC LONG-LINE 

This sector makes use of surface long-lines to target migratory pelagic species including yellowfin tuna 

(T. albacares), bigeye tuna (T. obesus), swordfish (Xiphias gladius) and various pelagic shark species. 

Commercial landings of these species by the fishery are variable and Namibian-reported catch from 

2000 to 2020 is shown in Figure 3.1 (ICCAT, 2022). There is provision for up to 26 fishing rights and 40 

vessels (http://www.mfmr.gov.na/).  

Namibia is a full member of the Regional Fisheries Management Organisation (RFMO) in the South 

East Atlantic, namely the International Commission for the Conservation of Atlantic Tuna (ICCAT). Since 

independence in 1990, Namibia has reported their catches of large pelagic species, which includes 

yellowfin tuna, bigeye tuna and swordfish, are variable from year to year as shown in Figure 5.18. 

Further, Namibia has also permitted shark-directed fishing (also classified as large pelagic) and catches 

of two main species, blue shark and mako shark, augmenting the total catch. In the reporting period 

1994 to 2019, catches increased as Namibia systematically increased their fishing capacity. However, 

since the peak in catches in 2005 of nearly 10 000 t, annual average catch approximates 4 000 t. 
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Figure 3.1: Annual longline catch (nominal tons) of large pelagic species reported by the 

Namibian pelagic longline fleet between 2000 and 2020. Source: ICCAT statistical bulletin, 2022. 

 

Yellowfin tuna are distributed between 10°S and 40°S in the south Atlantic, and spawn in the central 

Atlantic off Brazil in the austral summer (Penney et al. 1992).  According to Crawford et al. (1987) 

juvenile and immature yellowfin tuna occur throughout the year in the Benguela system. After reaching 

sexual maturity they migrate (in summer) from feeding grounds off the West Coast of southern Africa to 

the spawning grounds in the central Atlantic. 

Bigeye tuna occurs in the Atlantic between 45°N and 45°S. Spawning takes place in the Gulf of Guinea 

and in the eastern central Atlantic north of 5°N and it is thought that bigeye tuna migrate to the Benguela 

system to feed. Swordfish spawn in warm tropical and subtropical waters and migrate to colder 

temperate waters during summer and autumn months. Tuna are targeted at thermocline fronts, 

predominantly along and offshore of the shelf break. 

Pelagic long-line vessels set a drifting mainline, up to 50-100 km in length, and are marked at intervals 

along its length with radio buoys (Dahn) and floats to facilitate later retrieval (see Figure 3.2).  Various 

types of buoys are used in 

combinations to keep the mainline 

near the surface and locate it should 

the line be cut or break for any reason.  

Between radio buoys the mainline is 

kept near the surface or at a certain 

depth by means of ridged hard-plastic 

buoys, (connected via a “buoy-lines” 

of approximately 20 m to 30 m).  The 

buoys are spaced approximately 

500 m apart along the length of the 

mainline. Hooks are attached to the 

mainline on branch lines, (droppers), 

which are clipped to the mainline at 

intervals of 20 m to 30 m between the 

ridged buoys.  The main line can 

consist of twisted tarred rope (6 mm to 

8 mm diameter), nylon monofilament 

(5 mm to 7.5 mm diameter) or braided 
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Figure 3.2: Schematic diagram of gear typically used by 

the pelagic long-line fishery (Source: 

http://www.afma.gov.au/portfolio-

item/longlining). 
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monofilament (~6 mm in diameter).   A line may be left drifting for up to 18 hours before retrieval by 

means of a powered hauler at a speed of approximately 1 knot. Refer to Figure 3.3 for a schematic 

diagram of pelagic long-line gear and Figure 3.3 for photographs of an example of vessel, marker buoys 

and lines. 

 

 

Figure 3.3: Photographs showing marker buoys (left), radio buoys (centre) and monofilament 

branch lines (right) (Source: CapMarine, 2015). 

 

Long-line vessels targeting pelagic tuna species and swordfish operate extensively around the entire 

coast along the shelf-break and into deeper waters.  The spatial distribution of fishing effort is 

widespread and may be expected predominantly along the shelf break (approximately along the 500 m 

isobath) and into deeper waters (2 000 m). Effort occurs year-round with a slight peak over the period 

March to May (see Figure 3.4). Figure 3.5 shows the spatial distribution of commercial catches along 

the Namibian coastline and in the vicinity of Block 2912. The entire licence area coincides with fishing 

grounds utilised by the sector. Over the period 2003 to 2019, an average catch of 2.4 tons per year was 

taken within the licence area (0.08% of total national landings).  Average annual effort expended within 

the area amounted to 2 500 hooks (0.08% of total national effort).  

 

Figure 3.4:  Monthly average catch and effort recorded by the large pelagic longline sector within 

Namibian waters (2003 – 2019). 
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Figure 3.5:  Spatial distribution of catch recorded by the pelagic long-line fishery in relation to 

licence block 2912. Catch is displayed on a 60 x 60 minute grid (average catch per year over the period 

2003 to 2019).  

 

3.3.2 SMALL PELAGIC PURSE-SEINE 

The pelagic purse-seine fishery is based on the Namibian stock of Benguela sardine (Sardinops sagax) 

(also regionally referred to as pilchard), and small quantities of juvenile horse mackerel. A moratorium 

was implemented on 01 January 2018 due to a significant population reduction, and extensive scientific 

studies are underway to ascertain the causes (MFMR 2015 and 15 February 2019). This fishery remains 

closed at present (2022). The extent of the stock distribution has effectively contracted since stock 

collapse, prior to which the historical distribution was throughout the Benguela system. Recent biomass 

surveys have shown small aggregations of the stock mostly located inshore of the 200 m isobath. 

Commercial fishing activity occurs primarily inshore of 200 m, northwards of 25°S to the Angolan border 

(see Figure 3.6). The main commercial fishing grounds are situated at least 480 km northward of the 

licence area, and the closest fishing activity recorded 100 km east of the licence area is incidental. There 

is no overlap of fishing activity within Block 2912. 
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Figure 3.6:  Spatial distribution of small pelagic purse-seine catch (2005 – 2017) in the vicinity of 

Blocks 2912. 

 

3.3.3 MID-WATER TRAWL 

The fishery for Cape horse mackerel (Trachurus capensis) is the largest contributor by volume and 

second highest contributor by value to the Namibian fishing industry. The stock is caught by the mid-

water trawl fishery (targeting adult horse mackerel) and pelagic purse-seine fishery (smaller quantities 

of juvenile horse mackerel). The midwater fishery operates using trawls within the water column to catch 

schools of adult horse mackerel.  

The fishery operates year-round with relatively constant catch and effort values by month. The mid-

water trawl fleet operates exclusively out of the port of Walvis Bay and fishing grounds extend north of 

25ºS to the border of Angola. Juvenile Cape horse mackerel move into deeper water when mature and 

are fished mostly between the 200 m and 500 m isobaths towards the shelf break. The distribution of 

horse mackerel-directed fishing grounds in relation to Block 2912 is shown in Figure 3.7. Although the 

main commercial fishing grounds are situated approximately 400 km northward of the licence area, 

incidental fishing has been recorded 170 km north east of the licence area. There is no overlap of 

fishing activity with Block 2912. 
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Figure 3.7: Spatial Distribution of Midwater Trawl Catch in the vicinity of Block 2912 (2005 – 

2018). 

 

3.3.4 DEMERSAL TRAWL 

The most economically important species in Namibia are shallow-water hake (Merluccius capensis) and 

deepwater hake (Merluccius paradoxus). Fishing effort is relatively constant throughout the year except 

for a closure for the month of October and relatively lower levels of effort expended during November 

and December. Demersal trawling is prohibited in waters shallower than 200 m5. 

Fishing grounds extend along the entire coastline following the distribution of hake and monkfish along 

the continental shelf at a depth range of 200 m to 850 m. he total extent of fishing grounds used by the 

demersal trawl fleet is approximately 78,895 km2. The block is situated 150 km westward of demersal 

trawling grounds (see Figure 3.8).  

 

 
5 Namibia has a designated area closed to most “offshore” fishing activities under 200 m water depth 

i.e. to protect potential spawning areas as well as areas of high juvenile abundance for most demersal 
species, including hake.  Demersal trawling is prohibited in waters shallower than 200 m. 
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Figure 3.8:  Spatial distribution of the catch of hake (2005 – 2018) by demersal trawl vessels in 

the vicinity of licence block 2912. 

 

3.3.5 DEMERSAL LONG-LINE 

Similar to the demersal trawl fishery the target species of this fishery is the Cape hakes, with a small 

non-targeted commercial by-catch that includes kingklip. Long-line vessels fish in similar areas targeted 

by the hake-directed trawling fleet, in a broad area extending from the 200 m to 650 m contour along 

the full length of the Namibian coastline. Some 18 vessels operate within the sector. Those based in 

Lüderitz mostly work South of 26°S towards the South Africa border while those based in Walvis Bay 

operate between 23°S and 26°S and North of 23°S.  Figure 3.9 shows the distribution of catch reported 

in relation to Block 2912. Fishing grounds are situated 150 km eastward of the licence block and 

there is no overlap. 
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Figure 3.9:  Spatial distribution of catch reported by the demersal long-line fishery targeting Cape 

hakes (M. capensis; M. paradoxus) in relation to licence block 2912 between 2005 and 2018. 

 

3.3.6 TUNA POLE 

Poling for tuna is predominantly based on the southern Atlantic albacore (longfin tuna) stock (T. 

alalunga) and a very small amount of skipjack tuna (Katsumonus pelamis), yellowfin tuna and bigeye 

tuna. Commercial landings of large pelagic species are variable and Namibian-reported catches 

reported by the pole sector (also referred to as “baitboat”) are shown in Figure 3.10. 

Approximately 36 South African pole and line vessels operate under arrangements with Namibian right 

holders each year, however, the number of active vessels and landed catch have recently shown a 

decline. The fishery is seasonal with vessel activity mostly between December and May and peak 

catches in March and April. Effort fluctuates according to the availability of fish in the area, but once a 

shoal of tuna is located a number of vessels will move into the area and target a single shoal which may 

remain in the area for days at a time. As such the fishery is dependent on window periods of favourable 

conditions relating to catch availability. 

Aggregations of albacore tuna occur in specific areas, in particular Tripp Seamount which is situated 

just north of the South Africa/ Namibia maritime border. Catches in this area are variable from year to 

year, although boats will frequent the area knowing that albacore aggregate around the seamount after 

migrating through South African waters. The movement of albacore between South Africa and Namibia 

is not clear although it is believed that the fish move northwards following bathymetric features and 

generally stay beyond the 200 m depth contour. Figure 3.11 shows the spatial distribution of fishing 

effort in relation to Block 2912 which is situated approximately 120 km West of Tripp Seamount. There 

has been no reported catch within Block 2912 over the period 2004 to 2019.  
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Figure 3.10: Total nominal pole-line (baitboat) and longline catch (tons) of longfin (albacore) and 

yellowfin tuna reported by South Africa and Namibia between 1990 and 2020. Source: ICCAT statistical 

bulletin, 2022. 

 

Figure 3.11:  Spatial distribution of fishing effort expended by the tuna pole and line fleet along the 

Namibian coastline and in the vicinity of licence block 2912 (2003 – 2019). 
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3.3.7 LINEFISH 

The traditional line fishery primarily targets snoek (Thyrsites atun) with bycatch of yellowtail, silver kob 

(Argyrosomus inodorus), dusky kob (A. coronus), and shark, which are sold on the local market. Snoek 

availability to the fishery is seasonal. Catches peak in late summer where after the fish migrate south 

into South African waters. The other species caught, such as kob and shark occurs year round, but is 

in relatively small amounts. Operationally the fishery is limited in extent to Walvis Bay, Swakopmund 

and Henties Bay and also due to the small size of the boats does not operate much further than 12 nm 

offshore (i.e. 22 km). There is also a small component of the fishery operating out of Lüderitz in the 

South.  

The distribution of linefish catch in relation to the licence blocks is shown in Figure 3.12.  The sector 

operates inshore of the 200 m depth contour with incidental reports of fishing in deeper waters6. The 

closest fishing activity taking place from Lüderitz, at least 250 km north-east of Block 2912. Although 

there are incidental reports of fishing activity adjacent to the licence area there is no spatial overlap 

with the fishery. 

 

Figure 3.12:  Spatial distribution of catch taken between 2000 and 2019 by ski-boats operating 

within the line-fish sector along the Namibian coastline in relation to licence block 2912. 

 

 
6 Possibly incorrectly-reported fishing positions or errors in the transcription of records from logbooks to 
electronic database. 
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3.3.8 DEEP-SEA CRAB 

The Namibian deep-sea crab fishery is based on two species of crab namely spider crab (Lithodes ferox) 

and red crab (Chaceon maritae).  

The distribution of red crab extends from ~5°S to just South of Walvis Bay and the commercial fishery 

operates in grounds extending northwards of 23°S and into Angolan waters (Figure 3.13). There is a 

minimum operational depth of 400 m set for the fishery, which sets traps at depths of up to 1200 m. The 

fishery is small, with only two vessels currently operating from the port of Walvis Bay. Vessels are active 

year-round but with relatively low fishing effort from November to February.  Fishing grounds are located 

at least 730 km to the north of Block 2912 and there is therefore no spatial overlap of the licence 

blocks with the sector. 

 

Figure 3.13: Spatial Distribution of catch taken by the Deep-Sea Crab Fishery (2013 – 2018) in 

relation to licence block 2912 

 

3.3.9 DEEP-WATER TRAWL 

The deep-water trawl fishery is a small but lucrative fishing sector directed at the outer Namibian shelf 

from 400 m to 1500 m water depth targeting orange roughy (Hoplostethus atlanticus) and alfonsino 

(Beryx splendens). Both species are extremely long-lived and aggregate densely, leading to high catch 

rates. General aggregations of the stock occur between June and August. Fishable aggregations are 

usually found on hard grounds on features such as seamounts, drop-off features or canyons (Branch, 

2001).  Off Namibia, orange roughy has a restricted spawning period of less than a month in late July, 

when spawning takes place in dense aggregations close to the bottom in small areas typically between 

10 and 100 km2 in extent (Boyer and Hampton 2001).  
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The fishery is split into four Quota Management Areas (QMA’s) referred to as “Hotspot”, “Rix”, “Frankies” 

and “Johnies” and TACs are set for each specific QMA (see Figure 3.14).   Block 2912 does not 

coincide with any of the QMA’s with the closest being “Johnies” situated 90 km ENE of the 

licence area.  

 

Figure 3.14: Historic catch and Management Areas Used by the Deep-Water Trawl Fishery (1994–

2007) in relation to licence block 2912. 

 

3.3.10 ROCK LOBSTER 

The small but valuable fishery of rock lobster (Jasus lalandii) is based exclusively in the port of Lüderitz. 

The catch season is a six-month period with a closed period extending from 1 May to 31 October and 

highest activity levels are experienced over January and February.  

The sector operates in water depths of between 10 and 80 m. Within Namibian waters, the lobster stock 

is commercially exploited between the Orange River border in the south to Easter Cliffs/Sylvia Hill north 

of Mercury Island (approximately 25°S). The fishery is spatially managed through the demarcation of 

catch grounds by management area (see Figure 3.15). Block 2912 is located at least 270 km from the 

outer depth (50 m) at which rock lobster is caught and therefore there is no spatial overlap between 

the licence area and fishing grounds. 
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Figure 3.15: Spatial Distribution of Rock Lobster Catch (2005 – 2016) in relation to licence block 

2912. 

 

3.3.11 FISHERIES RESEARCH 

MFMR conducts regular research (biomass) surveys for demersal, mid-water and small pelagic species. 

In some years the Benguela Current Commission may conduct “transboundary” surveys. Swept-area 

biomass surveys for hake are conducted annually to obtain an index of abundance, determine the 

geographical distribution and collect biological information of the stock. These surveys are normally 

carried out over the period of one month during January and February and cover the entire continental 

shelf from the Angolan to the South African maritime border. The method of abundance estimation from 

these surveys is based on depth stratification and trawls range in depth from 100 m to 600 m; thus, no 

overlap is expected with Block 2912. During trawling the vessel tows the net for a period of 30 minutes 

at a speed of approximately 3 knots. 

Scientific acoustic surveys are carried out between February and March each year to estimate the 

biomass of small pelagic species (using the survey vessel F/V Welwitchia). The vessel surveys along 

pre-determined transects that run perpendicular to depth contours (East-West / West-East direction). 

These surveys cover the Namibian shelf from the coastline to the 500 m depth contour (and up to the 

2000 m contour northwards of 18°30´S), thus, no overlap is expected with Block 2912.  
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4 IMPACT ASSESSMENT 

The following activities have been proposed within the area of interest within Block 2912: 

• Offshore drilling for exploration/appraisal wells (up to 10); 

o Vertical Seismic Profiling (VSP) 

o Well testing operations 

• Abandonment of deep offshore wellheads on the seafloor; 

• Sonar bathymetry surveys; and 

• Seafloor sediment coring surveys. 

 

4.1 DRILLING AND PLACEMENT OF INFRASTRUCTURE ON THE SEAFLOOR 

Source of Impact 

The project activities likely to result in exclusion of fishing operations are listed below: 

Planned Activities (Normal Operation) 

Activity Phase Activity 

Operation Operation of drilling unit at the drill site 

Demobilisation Abandonment of wellhead on seabed and placement of an over trawlable cap over wellhead 

TEEPNA is proposing to possibly drill up to 10 exploration wells within the licence block. Drilling is 

expected to take between three and four months to complete the physical drilling and testing of each 

well. It is anticipated that future drilling operations would be undertaken throughout the year and not be 

limited to a specific seasonal window period. A drilling unit is considered to be an “offshore installation” 

and during drilling, there would be a minimum safety zone of 500 m around drilling unit (0.79 km2). All 

unauthorised vessels would be excluded from entering this safety zone.   

Once drilling and logging are completed, the exploration well(s) will be sealed with cement plugs, tested 

for integrity and abandoned according to international best practices.  Due to the distance from shore 

and water depths in Block 2912, the intention is to abandon the wellheads on the seafloor.  As no trawling 

takes place in Block 2912, there would be no need to add an over-trawlable abandonment cap to the 

wellhead. Seafloor infrastructure is protected by a 500 m safety zone therefore no anchoring or trawling 

would be permitted within a radius of 500 m of the wellhead7. 

 

 

 

7 The location of abandoned and suspended wellheads is listed by SANHO in the annual summary of South 

African Notices to Mariners. 
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4.1.1 EXCLUSION FROM FISHING GROUND DUE TO TEMPORARY SAFETY ZONE AROUND 
DRILLING UNIT 

Potential Impact Description 

All unauthorised vessels would be excluded from entering the safety zones. The safety zones will result 

in an exclusion area of approximately 0.79 km2 (assuming an exclusion radius of 500 m) around the 

drilling unit. The implementation of the safe operational zone around the drilling unit will exclude fishing 

around the drilling unit for the duration of the drilling operation. The temporary exclusion of fisheries from 

the safety zone could result in the displacement of fishing effort into alternative areas or, if no alternative 

areas are available, the loss of catch (direct negative impact). 

Project Controls 

Compliance with COLREGS (Convention on the International Regulations for Preventing Collisions at 

Sea) and SOLAS (the Convention for Safety of Life at Sea). In terms of Part A, Rule 18 of COLREGS 

(1972), a power-driven vessel underway shall keep out of the way of a vessel restricted in her ability to 

manoeuvre. 

Sensitivity of Receptors 

An overview of Namibian fisheries and a description of each fishing sector is presented in Section 3. 

The affected fisheries sectors (receptors) have been identified based on the extent of overlap of fishing 

grounds with the licence block. The large pelagic longline sector is the only one that operates within the 

Block 2912. Sensitivity herein considers the extent of the project-induced area of impact in relation to 

the fishing sector and the ability of the sector to operate as expected considering a project-induced 

change to their normal fishing operations. The vulnerability of a particular fishing sector would be related 

to the degree of disruption to that particular type of fishing operation. The current assessment considers 

this to be related to the type of gear used and the probability that the fishing can be relocated away from 

the affected area into alternative fishing areas without disruption.  

A vessel operating in the large pelagic longline sector will set a mainline, which may be up to 100 km in 

length. Once deployed, the line will be left to drift in surface water currents for several hours before 

retrieval. Gear may cover a large area during this time and may entangle around the drilling unit. For 

this reason and catch and effort in the area of interest, the sensitivity of the large pelagic longline sector 

is considered to be HIGH8.  

It is important to note that fishing effort would be redistributed and not reduced. 

Impact Magnitude (or Consequence) 

The impact is considered to be short-term (up to 3-4 months for drilling) with the extent being limited to 

the 500 m radius around the drilling unit (site).  The maximum catch and effort within the area of 

exclusion9 amounted to 0.08% of both the overall catch and effort figures.  Based on the low overall 

 

8 Receptors are not resilient to Project impacts and will not be able to adapt to such changes without substantive 

adverse consequences on their quality of life. 

9 Since surface longlines are buoyed and unattended, they drift in surface currents and cover a large area before 

they are retrieved. In assessing the impact of exclusion on the sector, the affected area has been raised from 
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levels of catch and effort within the licence block, the intensity of the impact on this sector is considered 

to be low and the magnitude (or consequence) of the impact is considered to be very low. 

The licence block does not overlap with the fishing grounds of the small pelagic purse-seine, midwater 

trawl, demersal longline, tuna pole, linefish, deepsea crab, deep-water trawl or rock lobster sectors. 

Thus there would be no impact on these sectors due to the presence of the drilling unit.  

Impact Significance 

Based on the sensitivity of the receptors and the magnitude predicted above, the potential impact on 

the large pelagic longline sector is assessed to be of LOW significance. 

Mitigation 

The potential for mitigation includes effective communications with fishing sectors which could allow 

vessel operators the opportunity to plan fishing operations in areas unaffected by the presence of the 

drilling unit. Thus, it may be possible for operators to relocate fishing effort into alternative areas if 

adequate information is provided ahead of the project. Recommended mitigation measures are listed in 

Table 4.1. 

Table 4.1: Recommended Measures to Mitigate the Impact of Temporary Exclusion. 

No. Mitigation measure Classification 

1 At least three weeks prior to the commencement of the drilling operations, distribute a 

Notice to Mariners to key stakeholders prior to the well-drilling operations. The Notice to 

Mariners should give notice of (1) the co-ordinates of the drilling area, (2) an indication of 

the proposed operational timeframes, (3) the dimensions of the safety zone around the 

drilling unit (500 m), and (4) details on the movements of support vessels servicing the 

project. This Notice to Mariners should be distributed timeously to fishing companies and 

directly onto vessels where possible. 

Stakeholders include the relevant fishing industry associations: Association of Namibian 

Fishing Industries, Namibian Large Pelagic Longlining Association. 

Other key stakeholders: Directorate of Maritime Affairs, South African Navy Hydrographic 

Office (SANHO), Namibian Ports Authority and the MFMR Monitoring, Control and 

Surveillance Unit in Walvis Bay (Vessel Monitoring System in particular). 

These stakeholders should again be notified at the completion of drilling when the drilling 

unit and support vessels are off location. 

Avoid/reduce at 

source 

2 Request, in writing, the SANHO to broadcast a navigational warning via Navigational Telex 

(Navtext) and navigational warnings twice daily on Channel 16 VHF.  
Avoid 

3 Manage the lighting on the drilling unit and support vessels to ensure that it is sufficiently 

illuminated to be visible to fishing vessels and compatible with safe operations. 
Abate on site 

4 Notify any fishing vessels at a radar range of 24 nm from the drilling unit via radio regarding 

the safety requirements around the drilling unit. 
Abate on site 

5 Implement a grievance mechanism that allows stakeholders to register specific grievances 

related to operations, by ensuring they are informed about the process and that resources 
Abate on site 

 

500 m to 30 km as operators would be obliged to take a precautionary approach in order to avoid gear 

entanglement with the (stationary) drilling unit. 
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No. Mitigation measure Classification 

are mobilised to manage the resolution of all grievances, in accordance with the Grievance 

Management procedure. 

 

Residual Impact 

The potential impacts cannot be eliminated due to the nature of the activity and associated safe 

operational zone. Although the intensity of the impact would reduce to very low after mitigation, the 

residual impact significance will remain LOW for the large pelagic longline sector (refer to Table 4.2): 

Table 4.2  Impact of Temporary Exclusion around the Drilling Unit. 

1 Temporary Exclusion around the Drilling Unit 

Project Phase Operational Phase 

Type of Impact Direct 

Nature of Impact Negative 

  Pre-Mitigation Impact Residual Impact 

Sensitivity of Receptor 
HIGH  

Large pelagic longline 

HIGH  

Large pelagic longline 

Magnitude (or Consequence) VERY LOW  VERY LOW 

Intensity LOW VERY LOW 

Extent Site Site 

Duration Short Term Short Term 

Significance 

LOW  

Large pelagic longline  

LOW  

Large pelagic longline 

NO IMPACT 

small pelagic purse-seine, midwater 

trawl, demersal longline, tuna pole, 

linefish, deepsea crab, deep-water 

trawl, rock lobster 

NO IMPACT 

small pelagic purse-seine, midwater trawl, 

demersal longline, tuna pole, linefish, 

deepsea crab, deep-water trawl, rock 

lobster 

Probability Probable  Probable  

Confidence High High 

Reversibility  Fully Reversible Fully Reversible 

Loss of Resources Low Low 

Mitigation Potential Low Low 

Cumulative potential Possible Possible 
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4.1.2 EXCLUSION FROM FISHING GROUND DUE TO ABANDONMENT OF WELL 

 

Potential Impact Description 

Abandonment of a wellhead on the seafloor could pose an obstruction to fishing activity directed towards 

the seabed. The Namibian fisheries sectors that deploy gear at or near the seabed include: small pelagic 

purse-seine, mid-water trawl, demersal trawl, demersal long-line, deep-sea crab, deep-water trawl and 

rock lobster.  Considering wellhead abandonment, the impact would be limited to the immediate area of 

the wellhead/s (site). The demersal trawl sector would lift nets off the seabed to avoid the abandoned 

wellheads (to avoid damage to their trawl gear). This could result in reduced access to available fishing 

ground (they are unable to harvest the targeted fish stock while the net is raised off the seabed).  The 

demersal long-line sector, which also sets its gear on the seafloor, would not be impacted after well 

abandonment as this sector would be permitted to set lines over an abandoned wellhead.   

Project Controls 

The position of abandoned wellheads would be charted by the South African Navy Hydrographer 

(SANHO) as a navigational hazard. Where abandoned wellheads coincide with trawl grounds, they 

would be fitted with an over-trawlable abandonment cap to minimise the risk of damage to demersal 

trawl gear. 

Sensitivity of Receptors 

Sensitivity herein considers the extent of the demersal trawl grounds and the ability of the sector to 

operate as expected considering a project-induced change to normal fishing operations. Based on the 

location of Block 2912 with respect to demersal fisheries, there would be no overlap between the 

abandoned wellhead/s and demersal fishing activities. There is therefore no impact expected on any of 

the Namibian fisheries sectors. 

Impact Significance 

Based on the location of Block 2912 with respect to demersal fisheries, there would be no overlap 

between the abandoned wellhead/s and demersal fishing activities. The presence of abandoned 

wellhead(s) is deemed to be of no significance to the Namibian fishing industry. The alternative of 

removing the wellhead(s) after decommissioning is considered unnecessary (refer to Table 4.3). 

Table 4.3 Impact of Exclusion from Fishing Ground during Demobilisation (Abandonment of 

Wellhead(s) on Seafloor) 

2 
Exclusion of Fisheries from Fishing Grounds 

Due to Wellhead Abandonment 

Project Phase Demobilisation Phase 

Type of Impact Direct 

Nature of Impact Negative 

 
Pre-Mitigation Impact 

Residual Impact 

  Removal of Wellhead 

Sensitivity of Receptor 

NO IMPACT NO IMPACT NO IMPACT 

Magnitude (or Consequence) 

Intensity 

Extent 

Duration 

Significance 
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Probability 

Confidence 

Reversibility  

Loss of Resources 

Mitigation Potential 

Cumulative potential 

 

4.1.3 DISCHARGE OF DRILL CUTTINGS 

Source of Impact 

The project activities that will result in accumulation of cuttings, drilling fluid and cement on the seabed 

are summarised below: 

 

Planned Activities (Normal Operation) 

Activity Phase Activity 

Operation 

Discharge of drill cuttings and muds (WBM) at the well bore during the initial riserless drilling stage 

Discharge of residual cement during casing installation at the end of the riserless drilling stage 

Discharge of drill cuttings and NADFs below sea surface during the risered drilling stage 

Discharge of excess fluids and residual cement during plugging of the well 

 

Drill cuttings, which range in size from clay to coarse gravel and reflect the types of sedimentary rocks 

penetrated by the drill bit, are the primary discharge during well drilling. Drill cuttings and muds would 

be disposed at sea in line with accepted drilling practices. 

These activities and their associated aspects are described further below. 

• The cuttings from the initial (riserless) top-hole sections of the well (drilled with WBMs) are 

discharged onto the seafloor where they would accumulate in a conical cuttings pile around the 

wellhead.  In the order of 1086 tons of cuttings would be generated at the wellbore.  In addition to 

the cuttings, approximately 864 tons of WBM will be discharged onto the seafloor over a period of 7 

days (55 hrs in two batches plus lag time between operations). Further muds are released from the 

drilling unit during the displacement phase, at the end of the 26" section. The mud used during these 

processes is a High Viscous Gel sweeps / KCl Polymer PAD mud, of which releases totalling 1040 

tons would occur over a period of 6 hours. 

• After the surface casing string is set in a well, specially designed cement slurries are pumped into 

the annular space between the outside of the casing and the borehole wall.  To ensure effective 

cementing, an excess of cement is usually used.  This excess (100 m3 in the worst case) emerges 

out of the top of the well onto the cuttings pile, where (depending on its mix) it either does not set 

and dissolves slowly into the surrounding seawater, or if it remains in a pile, may act as an artificial 

reef, to be colonised by epifauna and attract fish and other mobile predators (Buchanan et al. 2003). 

• During the risered drilling stage, the primary discharge from the drilling unit would be the drill cuttings.  

The chemistry and mineralogy of the rock particles reflects the types of sedimentary rocks penetrated 

by the bit.  Cuttings from lower hole sections (drilled with NADFs) are lifted up the marine riser to the 
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drilling unit, which creates a closed loop system between the rig and well. Cuttings are separated 

from the drilling fluid by the on-board solid control systems.  The solids waste stream is discharged 

overboard through the cutting chute, which would be located 10 m below the sea surface.  Cuttings 

released from the drilling unit would be dispersed more widely around the drill site by prevailing 

currents.  In the order of 752 tons of cuttings and 104 tons of NADFs will be discharged from the drill 

unit.  Cuttings and mud released during the risered stage would be discharged over a period of ~14 

days (180 hrs in three batches plus lagtime between operations). 

• Before demobilisation, the well(s) would be plugged, tested for integrity and abandoned, irrespective 

of whether hydrocarbons have been discovered in the reserve sections.  Cement plugs would be set 

inside the well bore and across any reserve sections. 

 

Potential Impact Description 

The discharge of drill cuttings, drilling fluids and residual cement onto the seabed from the top-hole 

section of the well will result in the physico-chemical disturbance of the seabed sediments and 

accumulation on the seabed, as well as result in an increase of sediment in the water column. The 

effects of sediment deposition at the seabed extend to potential smothering of and toxic effects on 

benthic communities and associated trophic level cascade effects which could affect normal feeding 

patterns of certain fish species. This could have an impact on commercial fisheries that operate in the 

area through the reduction in catch rates and/or an increase in fishing effort (indirect negative impact). 

 

Project Controls 

The operator will also ensure that the proposed drilling campaign is undertaken in a manner consistent 

with good international industry practice and BAT. The following controls will be implemented: 

• Based on pre-drilling ROV survey(s), the well(s) will specifically be sited to avoid sensitive 

hardground habitats (not expected to occur at the depths in Block 2912), as the preference will be 

to have a level surface area to facilitate spudding and installation of the wellhead.  

• A low toxicity Group III NADF will be used for drilling the risered stage. An “offshore treatment and 

disposal” strategy will be implemented (i.e. cuttings will be treated offshore to reduce oil content to 

<6% Oil On Cutting (OOC) and discharged overboard). 

• Discharge of risered cuttings via a caisson at greater than 10 m below surface to reduce dispersion 

of the cuttings in surface currents. 

 

Sensitivity of Receptors 

The drilling activities would be undertaken in the offshore marine environment more than 290 km 

offshore where the Namib Lower Slope and Namib Abyss habitats have been rated as “Least 

Threatened” due to the expansive areas they occupy (Pulfrich, 2023). Areas of high sensitivity have not 

been reported for the area (i.e. deep canyons, valleys or hard grounds) and the block is not situated 

within areas considered to be important with respect to the recruitment of fisheries stocks (i.e. spawning 

areas or nursery areas). The overall sensitivity of fisheries recruitment receptors is considered LOW.  

The fishing sectors that could be affected by the discharge of drill cuttings are those that operate within 

or adjacent to the area of interest, namely the large pelagic longline sector.  The sensitivity of this sector 

to cuttings discharge is considered to be LOW, as fishing gear would not be impacted and activity could 

continue in adjacent areas.  
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The sediment plume is predicted not to overlap with the fishing grounds of the small pelagic purse-seine, 

mid-water trawl, demersal trawl, demersal longline, tuna pole, linefish, deep-sea crab, deep-water trawl 

or rock lobster sectors.   

 

Impact Magnitude (or Consequence) 

In order to assess these impacts the expected fall and spatial extent of the deposition of discharged 

cuttings was investigated in the Drilling Discharges Modelling Studies (ProOceano, 2023).  The 

modelling considered a single discharge location on the eastern boundary of the licence block, ~310 km 

from the coast in 3200 m water depth.  

For the current project, ~1838 tons of cuttings would be generated, of which 1086 tons would be 

discharged directly at the seafloor (59% of the total volume of cuttings generated), with the remaining 

752 tons discharged off the drill unit, after treatment to reduce oil content to <6% Oil On Cutting, into 

the water column.  In addition, approximately 1904 tons of WBM (riserless: 864 tons; displacement: 

1040 tons) will be discharged onto the seafloor at the wellbore with an additional 104 tons of NADFs 

discharged from the drilling unit.  These discharges are pulsed throughout the drilling campaign (Base 

case: 34 days), reflecting the five periods corresponding to the different wellbore diameters.  Four 

scenarios, representing the four seasons (Season 1: December – February; Season 2: March – May; 

Season 3: June – August; Season 4: September – November) were modelled for each discharge to 

account for metocean data variability.  Only the most conservative (worst-case) results from these 

scenarios are highlighted below. 

The cuttings discharged at the seabed during the riserless drilling stage typically create a cone close to 

the wellbore, thinning outwards.  The spatial extent of the cuttings pile depends on the volume of cuttings 

discharged and the local hydrodynamic regime: in areas with strong currents, the cuttings piles often 

have an elliptical footprint with the long axis of the ellipse aligned with the predominant current direction 

(Breuer et al.  2004). 

 

Sediment Deposition 

• For the current project the cuttings mound at the wellbore at the modelled discharge point at the end 

of drilling operations (i.e. at the end of both the riserless and risered drilling stages) will amount to a 

maximum depositional thickness of 338 mm (0.338 m) extending up to 67 m south of the discharge 

point (Season 4), progressively thinning out in a WNW direction to 0.1 mm at a maximum distance 

of 1.566 km from the discharge (Figure 4.1, top). The maximum distance reached by a threshold 

depositional thickness of >6.5 mm was 88 m (Season 1), whereas the maximum distance reached 

for thickness >0.1 mm was 1834 m (Season 3) in a SW direction. For Seasons 1, 2 and 4, the 

maximum distance reached for depositional thickness of >0.1 mm was less extensive than for 

Season 3 (Season 1: 1264 m; Season 2: 880 m and Season 4: 1566 m). 

• Most of the deposit (60%) is attributable to the riserless discharges at the seabed from drilling of the 

top hole sections (42″ and 26″), remaining close to the discharge point due to the low current speeds 

at the seabed. 

• The cuttings deposit thickness does not show recovery with time, showing negligible decrease in 

thickness 10 years after the operations.  This can primarily be attributed to weak bottom currents at 

the well location.  The risks10 associated with the riserless drilling stage are primarily physical, 

induced by the thickness deposit at the discharge point. 

 
10 The environmental risk assessment used in the drillings discharge modelling uses the conventional PEC 
(Predicted Environmental Concentration) / PNEC (Predicted No Effect Concentration) ratio approach.  This ratio 
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Figure 4.1: Effective cuttings thickness deposit on the seabed at the end of drilling operations (34 

days) (top), and after 10 years (bottom) (Source: ProOceano, 2023). 

 

Environmental Risk to the Water Column during Riserless Drilling Stage 

• The cuttings modelling studies for the current project (ProOceano 2023) identified that concentrations 

of contaminants in the water column that may pose a risk to benthic biota released during the 

riserless drilling stages are restricted to depths of ~3000 m (i.e. 20 m above the modelled discharge 

 

gives an indication of the likelihood of adverse environmental effects occurring as a result of exposure to the 
contaminants and is based on the comparison of the ecosystem exposure to a compound (or deposition thickness) 
with the ecosystem sensitivity for this compound (or deposition thickness).  A significant risk corresponds to a 
calculated concentration (or thickness) in the environment (exceeding the predicted no effect concentration to a 
level likely to potentially impact 5% of species in a typical ecosystem. 
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point (3200 m depth).  Additives released into the water column above the seabed during the riserless 

drilling stages will therefore remain near the seabed and spreading in the direction of the prevailing 

currents.  The maximum distances from the discharge with a significant environmental risk was up 

to 7.7 km in a northerly direction, thereby clearly showing the effect of water column currents near 

the seabed on the dispersion of drill cuttings and drilling muds (Figure 4.2).  Current speeds near the 

seabed are higher during Season 3 (up to 0.09 m/s) and more frequent in a northerly direction leading 

to a calculated risk spreading further from the discharge point. 

• The cumulative risks11 in the water column above the seabed illustrated in Figure 4.2 are short-term, 

however, being concentrated around the discharge point and decreasing rapidly with distance as the 

plume dilutes. The worst case scenario for the percentage of time with a significant risk above 5% 

was for Season 3 where a maximum risk with a duration exceeding 24 hours extended up to 2.9 km 

from the wellbore. At greater distances from the well, the percentage of time with risk above 5% did 

not exceed 10%, which is equivalent to 1 day. 

• The main contributors to the environmental risk in the water column during the riserless drilling stages 

are bentonite with a total contribution of ~95%. Bentonite is a naturally occurring, insoluble, non-toxic 

and non-biodegradable clay. It is thus essentially inert toxicologically to marine organisms having 

primarily a physical effect. The other main contributor is caustic soda used during the riserless stage, 

which has chemical effects and which contribute ~3.5% to the risk in the water column near the 

seabed. 

 

Figure 4.2: Cumulative significant environmental risk >5% in the water column near the seabed 

during drilling of the riserless sections at the modelled discharge point for all the 

seasons (ProOceano, 2023). 

Environmental Risk to the Water Column during Risered Sections 

With implementation of NADFs at the start of the 17.5˝ section during the risered stages, the contaminant 

contributions in the muds increase significantly, producing a footprint throughout the entire water column 

 
11 The cumulative risk is based on an environmental risk of >5% being achieved at any time during the 
calculation by the model. 
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due to dispersion and dilution of the drilling fluid additives following release of drilling cuttings from the 

drill rig.  The cumulative significant environmental risks in the water column for the risered discharges 

at the modelled discharge point are shown in Figure 4.3. 

• Maximum distances of the plume with significant risk from the discharge during risered drilling are 

20.5 km (Worst case: Season 3) in a WSW direction.  The maximum distances at risk around the 

discharge point varies depending on variability in water column currents with season. 

• Modelling results indicate that during risered drilling surface currents ensure that plumes are rapidly 

diluted and dispersed (few hours) and are not detectable beyond the cessation of drilling operations.  

Chemical footprints are therefore ephemeral only.  As was the case near the seabed, the area at risk 

in the water column is not centred around the discharge point but extends in the direction of the 

prevailing currents. The longest period with risk above 5% in the same grid point was a maximum 

duration of 16 days (90%) to a distance of 820 m (Season 3).  For the riserless sections, the maximum 

duration in the same grid point was for 6 days (47%), up to a distance of 400 m (Season 2). 

• The main contributors to the environmental risk to the water column during the risered stages 

constitute the particulate compounds (barite: 8-10%) as well as the chemical constituents (Invermul 

NT and EZMUL NT: 4.3%, and the base oil EDC 99 DW: 82.5%-85.2%).  Weighting agents and 

chemicals released into the water column at the surface, result in an environmental risk plume that 

extends throughout the entire water column, with a maximum calculated risk of 100% close to the 

release point at the sea surface during the drilling of the risered sections. 

 

 

Figure 4.3: Cumulative significant environmental risk >5% in the water column during drilling of the 

risered sections at the modelled discharge point for all the seasons (Source: ProOceano 

2023). 

 

The effects of sediment deposition at the seabed extend to potential smothering of benthic communities 

and associated trophic level cascade effects which could affect normal feeding patterns of certain fish 
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species. Benthic and demersal species that spawn, lay eggs or have juvenile life stages dependent on 

the seafloor habitat (e.g. hake, monk and kingklip) may be negatively affected by the smothering effects 

of drill cuttings. However, the major fish spawning areas occur further inshore on the shelf and not within 

the area of interest nor the depositional footprints.   

Fisheries at risk include those that operate within or adjacent to the drill area in a NW direction, namely 

the large pelagic longline sector. It is unlikely that the distribution and abundance of commercial fish 

species will be significantly impacted by the deposition of well drill cuttings during this project except in 

the immediate area. The increase in water turbidity (resulting from the suspension of fine particulate 

matter) could lead to avoidance behaviour by fish. Although the potential smothering effect on benthic 

communities (as per the Marine Ecology Assessment) is considered to be of low to medium intensity 

(unconsolidated sediments) and high intensity (hardgrounds), toxic effects of drilling muds on benthic 

communities are considered to be of LOW intensity for WBMs (riserless stage) and MEDIUM intensity 

for NADFs (risered stage). The intensity of the impact on fishing in and adjacent to the area of interest 

is considered LOW. The magnitude of the impacts of the discharge of drilling fluids on commercial 

fishing is thus considered very low for up to 10 wells regardless of season. 

 

Impact assessment 

After the implementation of recommended mitigation measures, the biochemical impacts to marine 

fauna were assessed by Pulfrich (2023) as being of negligible significance on marine organisms in 

unconsolidated sediments and of medium significance on marine organisms on hard grounds – the 

difference relating to the high sensitivity of the latter in comparison to the low sensitivity of the former.  

Behavioural responses of fish could include avoidance of the plume, or attraction to the plume as an 

area of refuge from predation. The likely response in this case is unknown; however, based on the 

relatively low area and volume of the cuttings discharge and plume, respectively, the potential impact is 

considered to be of negligible significance (refer to Table 4.5).   

 

Mitigation 

The following measures will be implemented to reduce the toxicity and bioaccumulation effects on 

marine fauna: 

 

Table 4.4: Recommended Measures to Mitigate the Impact of Discharged Drill Cuttings. 

No. Mitigation measure Classification 

1 Ensure there is meticulous design of pre-drilling site surveys to provide sufficient 

information on seabed habitats, and to map potentially vulnerable habitats thereby 

preventing potential conflict with the well site.  Undertake pre-drilling site surveys (with 

ROV) to ensure there is sufficient information on seabed habitats, including mapping 

potentially vulnerable habitats within 1000 m of a proposed well site. 

Avoid / reduce at 

source 

2 Ensure that, based on the pre-drilling site survey and expert review of ROV footage, 

drilling locations are not located within a 1000 m radius of any sensitive or potentially 

vulnerable habitats (e.g. hard grounds), species (e.g. cold corals, sponges) or sensitive 

structural features (e.g. rocky outcrops). 

Avoid / reduce at 

source 

3 Careful selection of drilling fluid additives taking into account their concentration, 

toxicity, bioavailability and bioaccumulation potential; Ensure only low-toxicity, low 

bioaccumulation potential and partially biodegradable additives are used. 

Avoid / reduce at 

source 
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No. Mitigation measure Classification 

Maintain a full register of Material Safety Data Sheets (MSDSs) for all chemical used, as 

well as a precise log file of their use and discharge. 

4 If NADFs are used for drilling the risered sections, ensure regular maintenance of the 

onboard solids control package and avoid inappropriate discharge of NADF cuttings. 
Abate on site 

5 Monitoring requirements: 

• Test drilling fluids for toxicity, barite contamination and zero oil content to ensure the 

specified discharge standards are maintained.  

• Monitor (using ROV) cement returns and if significant discharges are observed on the 

seafloor terminate cement pumping, as far as possible. 

• Monitor (using ROV) hole wash out to reduce discharge of fluids as far as possible. 

Reduce at source 

/ abate on site 

Residual Impact 

With the implementation of the mitigation measures, the residual impact on commercial fishing remains 

of NEGLIGIBLE significance (refer to Table 4.5). 

 

Table 4.5  Impact of the Discharge of Drill Cuttings on the large pelagic longline sector. 

3 Discharge of Drill Cuttings 

Project Phase: Operational 

Type of Impact Indirect 

Nature of Impact Negative 

  Pre-Mitigation Impact Residual Impact 

Sensitivity of Receptor 
LOW 

large pelagic longline 

LOW 

large pelagic longline 

Magnitude (or Consequence) VERY LOW VERY LOW 

Intensity Low Low 

Extent Local Local 

Duration Short-term Short-term 

Significance NEGLIGIBLE NEGLIGIBLE 

Probability Possible Possible 

Confidence Medium Medium 

Reversibility  Fully reversible Fully reversible 

Loss of Resources Low Low 

Mitigation Potential - Very Low 

Cumulative potential Unlikely Unlikely 
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4.2 GENERATION OF UNDERWATER NOISE  

 

Source of Impact 

The main sources of underwater noise related to project activities are listed below.  

 

Planned Activities (Normal Operation) 

Project Phase Activities 

Mobilisation Transit of survey vessel, drilling unit and support vessels to drill site 

Pre-drilling survey Multi- and single beam echo sounding and sub-bottom profiling of target areas with the Area of 

Interest 

Operation Operation of drilling unit and support vessels at the drill site 

Transit of support/supply vessels between the drilling unit and port 

Vertical Seismic Profiling (VSP) 

Decommission Transit of survey vessel, drilling unit and support vessels from drill site 

 

A project-specific Sound Transmission Loss Modelling (STLM) study was undertaken by SLR Consulting 

Canada (2023). Detailed modelling predictions were undertaken for noise emissions from identified 

major noise sources, including impulsive airgun signals from vertical seismic profiling (VSP), single pulse 

SONAR surveying, and continuous noise emissions from different stages of drilling operations (including 

the drilling unit and support vessels). The zones of noise impact from major noise sources were 

estimated for different marine faunal species, including fish, based on comparisons between STLM 

noise levels and noise impact criteria for both shallow water and deep-water source location scenarios. 

 

Pre-drilling Surveys 

Single and multibeam echo sounding and sub-bottom profiling are standard methods used in 

geophysical surveying to obtain images of the seafloor at a resolution and accuracy sufficient to image 

the typical scale of active seafloor seeps.  The multi-beam echo sounder emits a fan of acoustic beams 

on either side of the vessel’s track across a swath width of approximately two times the water depth.  

The beams are emitted from a transducer at frequencies ranging from 70 kHz to 100 kHz and typically 

produces sound levels in the order of 200 dB re 1 μPa at 1 m.  Single beam echo sounders operate in 

the frequency range of 38 to 200 kHz.  Sub-bottom profilers (boomers and sparkers) emit an acoustic 

pulse from a transducer at frequencies ranging from 2 to 16 kHz and typically produces sound levels in 

the order of 200-230 dB re 1 μPa at 1 m. 

 

Survey, Well Drilling and Support Vessels 

The presence and operation of the survey vessel, drilling unit and support vessels during the proposed 

surveying and drilling activities, during transit to the drill site, and during demobilisation will introduce a 

range of underwater noises into the surrounding water column that may potentially contribute to and/or 

exceed ambient noise levels in the area.  The noise emissions from the drillship are predominantly 

generated by propeller and thruster cavitation especially when the dynamic-positioning system is 

operating, with a smaller fraction of sound produced by transmission through the hull, such as by 

engines, gearing, and other mechanical systems. 
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For non-impulsive noise, the overall noise level from combined noise emissions from the drilling unit and 

three support vessels (worst-case) is expected to be 201.9 dB re 1 μPa @ 1m) (SLR Consulting Canada 

2023). For non-impulsive drilling noise, it is assumed that the source SEL levels are equivalent to their 

corresponding RMS SPL source levels, considering the consistency and longer durations of the typical 

continuous drilling noise emissions.  

 

Vertical Seismic Profiling – VSP 

Vertical Seismic Profiling (VSP) would be undertaken in order to generate a high-resolution image of 

the geology in the well’s immediate vicinity. VSP is a standard method used during well logging and can 

generate noise that could exceed ambient noise levels. VSP uses a small airgun array (1000 cubic inch 

volume), which is deployed from the drilling unit at a depth of between 7 m and 10 m below sea level. 

The airguns are discharged at a pressure of 2000 per square inch (psi).  Hydrophones are lowered into 

the well at broad intervals (up to hundreds of metres apart) to receive signals from the stationary seismic 

source. VSP source (“stationary seismic source”) would generate a peak sound pressure level (Pk SPL) 

of 245.8 dB re 1μPa at 1 m, a root-mean-square sound pressure level (RMS SPL) of 227.2 dB re 1 μPa 

@ 1m, and a sound exposure level (SEL) 224.5 dB re μPa2·s @ 1m, decreasing rapidly with distance 

from the source.  The VSP source would be discharged approximately 250 times (pulses) over the entire 

operation duration of approximately 9 hours. 

 

Potential Impact Description 

Elevated noise levels could impact marine fauna by: 

• Causing direct physical injury to hearing or other organs, including permanent (PTS)  or 

temporary threshold shifts (TTS) in hearing; 

• Masking or interfering with other biologically important sounds (e.g. communication, 

echolocation, signals and sounds produced by predators or prey); and 

• Causing disturbance to the receptor resulting in behavioural changes or displacement from 

important feeding or breeding areas. 

 

A review of the literature and guidance on appropriate thresholds for assessment of underwater noise 

impacts are provided in the 2014 Acoustical Society of America (ASA) Technical Report Sound 

Exposure Guidelines for Fishes and Sea Turtles (ASA, 2014)12. The ASA Technical Report includes 

noise thresholds for mortality (or potentially mortal injury) as well as degrees of impairment such as TTS 

or PTS. In relation to fish behavioural impacts, the ASA Technical Report includes a largely qualitative 

discussion, focussing on long term changes in behaviour and distribution rather than startle responses 

or minor movements. Separate thresholds are defined for peak noise and cumulative impacts (due to 

continuous or repeated noise events) and for different noise sources (e.g. explosives, seismic airguns, 

pile driving, low- and mid-frequency sonar). As surveys using the MBES, sub-bottom profiling and side 

scan sonar sources have much lower noise emissions compared with seismic airgun sources, no 

specific considerations have been put in place in developing assessment criteria for these.   

The ASA qualitative approach to continuous noise (e.g. drilling) includes definitions of effects at three 

distances from the source defined in relative terms: Near (N): this distance typically refers to fish within 

 

12 See also: Hawkins, A.D., Pembroke, A.E. and A.N. Popper. 2014. Information gaps in understanding the effects 

of noise on fishes and invertebrates.  Rev Fish Biol Fisheries (2015) 25:39-64 
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tens of meters from the noise source; Intermediate (I): distances within hundreds of meters from the 

noise source; and Far (F): fish within thousands of meters (kilometres) from the noise source. The ASA 

does provide numeric noise thresholds for physiological effects for some fish (those where the swim 

bladder is involved in hearing).  For continuous noise of this type at distances far from the source, there 

is a low risk of adverse behavioural responses for any fish types. A moderate risk of masking effects is 

identified in the “far” range of distances for fish without a swim bladder, i.e. of the order of kilometres 

from the noise source. For the purpose of this impact assessment, the objective is to determine a range 

of distances at which noise from project activities has the potential to exceed ambient or background 

sound levels.  Adverse masking noise and other behavioural effects are not expected in locations where 

noise from the project is below the background level.  

Whereas experiments have been carried out to define the levels of sound that cause mortality, injury or 

hearing damage; it is more difficult to determine the threshold levels that cause behavioural effects, 

which are likely to take place over wider areas. Reactions of fish to different types of anthropogenic 

sounds have been reviewed by Hawkins et al. (2015), who concluded that more information is required 

on the effects of man-made sounds on the distribution of fishes and their capture by different fishing 

gears as effects differ across species, fishing ground and habitat type. The potential impact of 

anthropogenic sound depends on multiple factors, such as the spatial extent that sound is able to travel 

underwater, frequency characteristics, duration of the sound, the proximately of marine organisms (both 

sessile and mobile), and the sensitivity of the effected marine organisms (Carroll et al. 2017). 

The presence and operation of the survey vessel will introduce a range of underwater noises into the 

surrounding water column that may potentially contribute to and/or exceed ambient noise levels in the 

area.  The survey vessel would be equipped with a medium- to high-frequency multi-beam echo sounder 

(MBES), low- to high-frequency sub-bottom profiler and medium- to high-frequency side scan sonar.  

The noise generated by the acoustic equipment utilized during the pre-drilling geophysical surveys falls 

within the hearing range of most fish and at sound levels of between 200 to 230 dB re 1 μPa at 1 m, will 

be audible for considerable distances (in the order of tens of km) before attenuating to below threshold 

levels (Findlay 2005).   

Marine fauna use sound in various contexts, including social interactions and foraging, predator 

avoidance, navigation and habitat selection. The effects of sounds on marine fauna differ according to 

the intensity of the sound source, whether it is continuous or pulsed, (e.g. shipping vs pile-driving) and 

the sensitivity of a particular fish species to particle motion and sound pressure. The effects on fish of 

elevated sound may include mortality and potential mortal injury, impairment in the form of recoverable 

injury, temporary threshold shifts and masking. Behavioural changes may include stress, startle 

responses and avoidance (Popper et al., 2014). Experiments have been carried out to define those 

levels of sound that cause mortality, injury or hearing damage; however, it is more difficult to determine 

the levels of sound that cause behavioural effects, which are likely to take place over wider areas.  

There is a lack of definitive evidence regarding the effects of drilling operations on marine fishes; 

however, there is no direct evidence of mortality or mortal injury to fish as a result of ship noise. The 

most likely outcome of the exposure of fish to continuous noise are behavioural responses, masking 

(impairment in hearing sensitivity in the presence of noise), temporary threshold shifts (a short- or long-

term change in hearing sensitivity) and recoverable injury (minor internal injury unlikely to result in 

mortality). The U.S. NMFS does not give numerical guidelines for behavioural responses of fish to 

sounds generated by shipping, but lists the relative risk of behavioural effects arising as a result of 

shipping and continuous sounds from moderate to high in the nearfield, moderate in the intermediate 

field and low in the far field. 

A review by Popper et al. (2014) indicates temporary threshold shifts in fish with swim bladders at a 

continuous sound exposure level of 158 db re 1 µPa (rms) and recoverable injury at a level of 170 db re 

1 µPa (rms). These are within the range of sound levels produced by the proposed drilling operations. 

According to Popper et al. (2014), for non-impulsive noise sources in general, relatively high to moderate 



EXPLORATION DRILLING, BLOCK 2912, NAMIBIA  COMMERCIAL FISHERIES SPECIALIST REPORT 

CAPRICORN MARINE ENVIRONMENTAL PTY LTD 55 

 

behavioural risks are expected at near to intermediate distances (tens to hundreds of meters) from the 

source location. Relatively low behavioural risks are expected for fish species at far field distances 

(thousands of meters) from the source location.  

The sound exposure criteria for sound sources relevant to the project including non-impulsive noise from 

shipping and impulsive noise from VSP airguns are presented in Table 4.6 and Table 4.7, respectively. 

Behavioural responses to impulsive sounds are varied and include leaving the area of the noise source 

(Dalen and Rakness 1985; Dalen and Knutsen 1987; Løkkeborg 1991; Skalski et al. 1992; Løkkeborg 

and Soldal 1993; Engås et al. 1996; Wardle et al. 2001; Engås and Løkkeborg 2002; Hassel et al. 2004), 

changes in depth distribution and feeding behaviour (Chapman and Hawkins 1969; Dalen 1973; 

Pearson et al. 1992; Slotte et al. 2004), spatial changes in schooling behaviour (Slotte et al. 2004), and 

startle response to short range start up or high level sounds (Pearson et al. 1992; Wardle et al. 2001).  

As a general guideline, the sound ranges of 161 to 166 dB re 1 µPa RMS may be used as a suitable 

indicator sound pressure level at which behavioural modifications of fish start to take place. Behavioural 

effects are generally short-term, however, with duration of the effect being less than or equal to the 

duration of exposure, although these vary between species and individuals, and are dependent on the 

properties of the received sound.   

 

Table 4.6: Noise exposure criteria for shipping and continuous sounds – fish, fish eggs and fish larvae 
(Popper et al. 2014) 

Type of animal 

Mortality and 

potential mortal 

injury 

Impairment 

Behaviour 
Recovery injury TTS Masking 

Fish: no swim 

bladder (particle 

motion detection) 

(N) Low 

(I) Low 

(F) Low 

(N) Low 

(I) Low 

(F) Low 

(N) Moderate 

(I) Low 

(F) Low 

(N) High 

(I) High 

(F) Moderate 

(N) Moderate 

(I) Moderate 

(F) Low 

Fish: swim bladder is 

not involved in 

hearing (particle 

motion detection) 

(N) Low 

(I) Low 

(F) Low 

(N) Low 

(I) Low 

(F) Low 

(N) Moderate 

(I) Low 

(F) Low 

(N) High 

(I) High 

(F) Moderate 

(N) Moderate 

(I) Moderate 

(F) Low 

Fish: swim bladder 

involved in hearing 

(primarily pressure 

detection) 

(N) Low 

(I) Low 

(F) Low 

170 dB rms 

for 48h 

158 dB rms 

for 12h 

(N) High 

(I) High 

(F) High 

(N) High 

(I) Moderate 

(F) Low 

Fish eggs and fish 

larvae 

(N) Low 

(I) Low 

(F) Low 

(N) Low 

(I) Low 

(F) Low 

(N) Low 

(I) Low 

(F) Low 

(N) High 

(I) Moderate 

(F) High 

(N) Moderate 

(I) Moderate 

(F) Low 

Notes:  RMS sound pressure levels (RMS SPL) dB re 1 μPa; All criteria are presented as sound pressure even for fish 

without swim bladders since no data for particle motion exist. Relative risk (high, moderate, low) is given for animals at 

three distances from the source defined in relative terms as near (N), intermediate (I), and far (F). 
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Table 4.7: VSP airgun noise exposure criteria and acoustic thresholds for fish, fish eggs and fish 

larvae (Popper et al., 2014). 

Type of animal 

Mortality and 

potential mortal 

injury 

Impairment 

Behaviour Recovery injury TTS Masking 

Fish: no swim 

bladder (particle 

motion detection) 

>219 dB SEL24hr, 

 or 

>213 dB Pk SPL 

>216 dB SEL24hr  

or 

>213 dB Pk SPL 

>>186 dB SEL24hr 

(N) Low 

(I) Low 

(F) Low 

(N) High 

(I) Moderate 

(F) Low 

Fish: swim bladder 

is not involved in 

hearing (particle 

motion detection) 

210 dB SEL24hr 

or 

>207 dB Pk SPL 

203 dB SEL24hr  

or 

>207 dB Pk SPL 

>>186 dB SEL24hr 

(N) Low 

(I) Low 

(F) Low 

(N) High 

(I) Moderate 

(F) Low 

Fish: swim bladder 

involved in hearing 

(primarily pressure 

detection) 

207 dB SEL24hr 

or 

>207 dB Pk SPL 

203 dB SEL24hr  

or 

>207 dB Pk SPL 

186 dB SEL24hr 

(N) Low 

(I) Low 

(F) Moderate 

(N) High 

(I) High 

(F) Moderate 

Fish eggs and fish 

larvae 

>210 dB SEL24hr  

or 

>207 dB Pk SPL 

(N) Moderate 

(I) Low 

(F) Low 

(N) Moderate 

(I) Low 

(F) Low 

(N) Low 

(I) Low 

(F) Low 

(N) Moderate 

(I) Low 

(F) Low 

Notes: peak sound pressure levels (Pk SPL) dB re 1 μPa; Cumulative sound exposure level (SEL24hr) dB re 1 μPa2·s. Relative 

risk (high, moderate, low) is given for animals at three distances from the source defined in relative terms as near (N), 

intermediate (I), and far (F). 

 

 

Project Controls 

The drilling contractor will ensure that the proposed project is undertaken in a manner consistent with 

good international industry practice and BAT. 

 

Sensitivity of Receptors 

Sensitivity herein considers the extent of fishing ground, ability of the fishing industry to operate as 

expected considering a project-induced change to their normal fishing operations (linked in part to fishing 

gear type and vessel manageability), as well as the vulnerability of the targeted fish species.  

The greatest risk of physiological injury from VSP sound sources is for species with swim-bladders (e.g. 

hake and other demersal species targeted by demersal longline and demersal trawl fisheries, small 

pelagic species targeted by the midwater and purse-seine fisheries). In many of the large pelagic 

species, however, the swim-bladders are either underdeveloped or absent, and the risk of physiological 

injury through damage of this organ is therefore lower (Pisces, 2023). Fish without swim bladders and 

crustaceans are less susceptible to noise-induced reaction on behaviour than fish with swim bladders. 

However, two of the four tuna species targeted in the region, Thunnus albacares (yellowfin) and T. 

obesus (bigeye), do have swim bladders (Collette & Nauen, 1983) and so may be physically vulnerable. 

Consequently, the sensitivity of the large pelagic longline sector is considered to be MEDIUM.   

 

Impact Magnitude (or Consequence) 

Exposure to high sound levels can result in physiological injury to marine fauna through a number of 

avenues, including shifts of hearing thresholds (as either permanent (PTS) or temporary threshold shifts 

(TTS), tissue damage, acoustically induced decompression sickness (particularly in beaked whales), 

and non-auditory physiological effects.  Both PTS and TTS represent actual changes in the ability of an 

animal to hear, usually at a particular frequency, whereby it is less sensitive at one or more frequencies 

as a result of exposure to sound.  In assessing injury from noise, a dual criterion is adopted based on 
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the peak sound pressure level (SPL) and sound exposure level (SEL) (a measure of injury that 

incorporates the sound pressure level and duration), with the one that is exceeded first used as the 

operative injury criterion.  PTS-onset and TTS-onset thresholds differ between impulsive and non-

impulsive noise.  Peak sound pressure levels for impulsive noise resulting in mortality or potential mortal 

injury for fish eggs and larvae, and fish range from 207 - 213 dB re 1 μPa, with TSS in fish occurring at 

cumulative sound exposure levels of above 186 dB re 1 μPa2·s (see Table 4.7). 

Temporary threshold shifts may occur at close range for fish species lacking swim bladders or where 

the swim bladders are not involved in hearing, with TTS expected in fish with swim bladders involved in 

hearing at cumulative rms sound pressure levels of 158 dB re 1 μPa over 12 hours at a maximum 

threshold distance of 170 m from the source (SLR Consulting Canada 2023).  The non-impulsive drilling 

operation noise therefore has low physiological impacts (both mortality and recovery injury) on fish 

species. The risk of TSS close to continuous shipping sounds is generally low, although masking and 

behavioural changes would be likely. 

The maximum impact distance for the behavioural disturbance caused by the immediate exposure to 

individual MBES pulses was predicted to reach 1.62 km from the source for fish. 

 

4.2.1 VESSEL AND DRILLING  

For the duration of the exploration drilling, a safety zone would be established around the drill unit, 

potentially requiring adjustment of vessel traffic routes which could result in changes in the concentration 

of vessel and ambient noise at the drill site. Given the significant local shipping traffic and relatively 

strong metocean conditions specific to the area surrounding Block 2912, ambient noise levels are 

expected to be 90–130 dB re 1 µPa for the frequency range 10 Hz – 10 kHz (SLR Consulting Canada 

2023).  The sound level generated by drilling operations (drill rig and support vessels) fall within the 197-

200 dB re 1 µPa range at the drilling unit, with main frequencies less than 0.2 kHz.  The noise generated 

by the supply vessel and drill rig, thus falls within the hearing range of most fish and would be audible 

for considerable ranges before attenuating to below threshold levels.   

A Sound Transmission Loss Modelling (STLM) study (SLR Consulting Canada 2023) identified the 

zones of impact of vessel and drilling operations on relevant noise impact assessment criteria. The noise 

effect categories included mortality and potential mortal injury, recoverable injury and temporary 

threshold shift (TTS) due to cumulative effects of exposure to drilling noise. 

Besides physiological effects, the underwater noise from well drilling operations may induce localised 

behavioural changes or masking of biologically relevant sounds in some marine fauna, but there is no 

evidence of significant behavioural changes that may impact on the wider ecosystem (Perry, 2006). As 

noted above, based on the noise exposure criteria provided by Popper et al. (2014), for non-impulsive 

noise sources in general, relatively high to moderate behavioural risks are expected at near to 

intermediate distances (tens to hundreds of meters) from the source location. Relatively low behavioural 

risks are expected for fish species at far field distances (thousands of meters) from the source location.  

The zone of acoustic disturbance is likely to coincide only with the areas fished by the large pelagic 

longline sector. Based on the overlap of fishing grounds with the affected area (to a distance of a few 

kilometres around the drilling unit or vessel), the impact has been rated as being local in extent.  

The impact of drilling and vessel noise is considered to be of medium intensity, based on the catch and 

effort within the estimated 78.5 km2 behavioural disturbance zone (based on a conservative radius of 5 

km from the drilling location13). The impact is considered to be short-term with the duration of behavioural 

 
13 For fish species, based on the noise exposure criteria provided by Popper et al. (2014), relatively high to 

moderate behavioural risks are expected at near to intermediate distances (tens to hundreds of meters) from 
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effects being less than or equal to the duration of exposure. The magnitude of the impact of sound on 

catch rates during these activities is assessed to be VERY LOW for all 10 wells (refer to Table 4.8). 

 

Impact Significance 

The overall significance of the impact is assessed to be VERY LOW for the large pelagic longline sector 

and there is no impact expected on the small pelagic purse-seine, mid-water trawl, demersal trawl, 

demersal longline, tuna pole, linefish, deep-sea crab and rock lobster sectors. 

 

Mitigation 

Mitigation will ensure good communication and coordination with the various sectors allowing them to 

focus fishing in other areas. 

 

Residual Impact 

With the implementation of the mitigation measures, which will ensure good communication and 

coordination with affected sectors, allowing them to focus fishing in other areas, the intensity of the 

impact will reduce to low. The residual impact due to vessel and drilling noise would however remain of 

VERY LOW for the large pelagic longline sector (refer to Table 4.8). 

 

Table 4.8:  Impact of Vessel and Drilling Noise on Catch Rates. 

4 
Impact of Sound on Catch Rates during  

Vessel and Drilling Operations 

Project Phase Mobilisation, Operations and Decommissioning 

Type of Impact Indirect 

Nature of Impact Negative 

  Pre-Mitigation Impact Residual Impact 

Sensitivity of Receptor 
MEDIUM  

large pelagic longline 

MEDIUM  

large pelagic longline 

Magnitude (or Consequence) VERY LOW VERY LOW 

Intensity MEDIUM LOW 

Extent Local Local 

Duration Short-term Short-term 

Significance 
VERY LOW  

large pelagic longline 

VERY LOW 

large pelagic longline 

Probability Possible Possible 

Confidence Medium Medium 

Reversibility  Fully reversible Fully reversible 

Loss of Resources Low Low 

 

the source location. Relatively low behavioural risks are expected for fish species at far field distances 

(thousands of meters) from the source location. A distance of 5 km has been used as a worst case scenario to 

calculate the catch and effort within the zone of noise disturbance. Under a precautionary assumption that the 

drilling location would be situated in the area of highest fishing activity (i.e. the worst case scenario to the sector 

was assessed). 
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Mitigation Potential Very Low Very Low 

Cumulative potential Unlikely Unlikely 

 

4.2.2 VERTICAL SEISMIC PROFILING 

VSP pulses are predicted to cause immediate physiological impacts (both mortality and recovery injury) 

for fish, fish eggs, and fish larvae species directly adjacent to the VSP source (<35 m) as presented in 

Table 4.9.  

The cumulative sound fields based on an assumed 9-hour operation of VSP per well (of up to 250 

pulses) are predicted to cause potential recoverable injury for fish, fish eggs, and fish larvae adjacent to 

the seismic source (within 65 m), and TTS-onset up to 330 m from the source under the worst case VSP 

pulse exposure scenario. Under the exposure scenario of 50 pulses, the maximum TTS impact zones 

are predicted to be less than 150 m from the VSP source (Refer to Table 4.10). 

 

Table 4.9:  Zones of immediate impact from single VSP pulses for mortality and recovery injury– fish, 
fish eggs and fish larvae (adapted from SLR Consulting Canada, 2023). 

Type of animal 

Zones of impact – maximum horizontal distances 

from source to impact threshold levels 

Mortality and potential mortal injury Recovery injury 

Criteria - Pk SPL 

dB re 1µPa 

Maximum threshold 

distance, m 

Criteria - Pk SPL 

dB re 1µPa 

Maximum threshold 

distance, m 

Fish: no swim bladder 

(particle motion detection) 

> 213 20 >213 20 

Fish: swim bladder is not involved 

in hearing (particle motion 

detection) 

>207 35 >207 35 

Fish: swim bladder involved in 

hearing (primarily pressure 

detection) 

>207 35 >207 35 

Fish eggs and fish larvae >207 35 - - 

Note: A dash indicates the threshold is not applicable. 

 

Table 4.10:  Zones of cumulative impact from multiple VSP pulses for mortality and recovery injury – 
fish, fish eggs and fish larvae (adapted from SLR Consulting Canada, 2023). 

Type of animal 

Zones of impact – maximum horizontal perpendicular distances 

from assessed survey lines to cumulative impact threshold levels 

Mortality and 

potential mortal injury 

Recoverable injury TTS 

Criteria - 

SEL24hr 

dB re 1 

μPa2·s 

Maximum threshold 

distance, m 

Criteria 

- SEL24hr 

dB re 1 

μPa2·s 

Maximum 

threshold distance, 

m 

Criteria - 

SEL24hr 

dB re 1 

μPa2·s 

Maximum threshold 

distance, m 

50 pulses 250 

pulses 

50 pulses 250 

pulses 

50 

pulses 

250 

pulses 

Fish: no swim bladder 

(particle motion 

detection) 

219 <10 20 216 10 25 186 150 330 
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Fish: swim bladder is not 

involved in hearing 

(particle motion 

detection) 

210 15 40 203 30 65 186 150 330 

Fish: swim bladder 

involved in hearing 

(primarily pressure 

detection) 

207 20 50 203 30 65 186 150 330 

Fish eggs and fish larvae 210 15 40 - - - - - - 

Note: A dash indicates the threshold is not applicable. 

 

As most targeted fish species likely to be encountered within the licence area are highly mobile, they 

would be expected to flee and move away from the sound source before trauma could occur thus the 

above assessment is based on the assumption of the worst-case scenario that the animal does not 

move away from the noise source. 

The zones of impact of pulsed sounds on behavioural responses of fish were not modelled in the STLM 

because of the variability in published findings on the topic. However, based on the noise exposure 

criteria provided by Popper et al. (2014), relatively high to moderate behavioural risks are expected at 

near to intermediate distances (tens to hundreds of meters) from the source locations. Relatively low 

behavioural risks are expected for fish species at far field distances (thousands of meters) from the 

source location.  

A distance of 5 km has been used as a worst case scenario to calculate the catch and effort within the 

zone of noise disturbance. Based on the location of the licence block with respect to fishing grounds, 

the sound generated during VSP operations would be expected to fall below the threshold for 

physiological injury and behavioural disturbance before reaching the fishing grounds of all sectors other 

than large pelagic longline. The catch and effort within the estimated 78.5 km2 behavioural disturbance 

zone14 amounts to 0.01% and 0.01% of the overall catch and effort figures for this sector.   

Although the effects would largely be limited to the 500 m safety exclusion zone where fishing cannot 

take place in any event, due to the variability in research on changes in catch rates caused by VSP, the 

intensity of the impact has been rated medium in accordance with a precautionary approach.  

Based on the overlap of fishing grounds with the affected area (to a distance of a few kilometres around 

the drilling unit), the impact has been rated as being local in extent.  

Behavioural effects are generally short-term, with duration of the effect being less than or equal to the 

duration of exposure (up to 9 hours per well), although these vary between species.  The effects on 

catch rates have been shown to persist for up to 10 days after the exposure. The potential impact on 

catch rates could therefore be considered to be of temporary or short-term duration. 

The overall magnitude of the impact of sound on catch rates during VSP operations is assessed to be 

VERY LOW for the large pelagic longline sector. 

The impact of VSP operations on zooplankton was assessed in the marine faunal assessment report 

(Pisces, 2023), which found that the zone of impact for zooplankton to suffer physiological injury is in 

relatively close proximity to the operating sound source (within 65 m of sound source).  As this faunal 

group cannot move away from the approaching sound source, it is likely to suffer mortality and/or 

physiological injury within the zone of impact.  Potential impacts on ichthyoplankton and pelagic 

invertebrates would thus be of high intensity at close range, but highly localised and transient due to the 

 
14 Under a precautionary assumption that the drilling location would be situated in the area of highest 

fishing activity (i.e. the worst case scenario to the sector was assessed). 
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localised and short-term nature of the VSP operations. The major spawning areas, as well as egg and 

larval drift pathways of commercially important species lie inshore of the licence block. Although declines 

in zooplankton abundance as a result of VSP operations are likely to be negligible, the duration of the 

impact is considered to be medium term. 

 

Impact Significance 

The overall significance of the impact is assessed to be of VERY LOW significance for the large pelagic 

longline sector. There is no impact expected on the small pelagic purse-seine, mid-water trawl, demersal 

trawl, demersal long-line, tuna pole, linefish, deep-sea crab, deep-water trawl or rock lobster sectors. 

 

Mitigation 

Mitigation will ensure good communication and coordination with the various sectors allowing them to 

focus fishing in other areas. Research suggests that gradual increase in signal intensity and prior 

exposure to airgun noise would decrease the severity of alarm responses by fish and invertebrate 

species.  The mitigation measure proposed in the marine ecology assessment (Pulfrich 2023) is that the 

initiation of airgun firing be carried out as “soft-starts” thus allowing fish to avoid potential physiological 

injury but it is considered unlikely that this would mitigate effects on catch rates in the wider area. 

 

Residual Impact 

With the implementation of the mitigation measures, which will ensure good communication and 

coordination with the large pelagic longline sector allowing them to focus fishing in other areas, the 

intensity of the impact will reduce to low. The residual impact of sound produced during VSP operations 

is assessed to be of VERY LOW significance for the large pelagic longline sector (refer to Table 4.11). 

There is no impact expected on other fisheries sectors. 

 

Table 4.11:  Overall Impact of Underwater Noise from VSP on Catch Rates. 

5 
Impact of Sound on Catch Rates 

VSP 

Project Phase: Operational 

Type of Impact Indirect 

Nature of Impact Negative 

  Pre-Mitigation Impact Residual Impact 

Sensitivity of Receptor 
MEDIUM 

large pelagic longline 

MEDIUM 

large pelagic longline 

Magnitude (or Consequence) VERY LOW VERY LOW 

Intensity MEDIUM LOW 

Extent Local Local 

Duration 
Short-term 

large pelagic longline 

Short-term 

large pelagic longline 

Significance 
VERY LOW 

Large pelagic longline  

VERY LOW 

Large pelagic longline  

Probability Possible Possible 

Confidence Medium Medium 

Reversibility  Fully reversible Fully reversible 
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Loss of Resources Low Low 

Mitigation Potential Low Low 

Cumulative potential Unlikely Unlikely 

 

4.3 UNPLANNED EVENTS  

4.3.1 ACCIDENTAL RELEASE OF OIL DURING BUNKERING OR VESSEL COLLISION  

 

Source of Impact 

The project activities that would result in the accidental release of diesel / oil are listed below. 

Unplanned (Emergency) Events 

Project Phase Activity 

Mobilisation Transit of drilling unit and support vessels to drill site 

Operation Operation of drilling unit at the drill site and transit of support /supply vessels 

between the drilling unit and port 

Bunkering of fuel 

Demobilisation Transit of drilling unit and support vessels from drill site 

 

These activities and their associated aspects are described below: 

• Instantaneous spills of marine diesel and/or hydraulic fluid could potentially occur during all project 

activity phases, both from the drilling unit and from support vessels.  For example the accidental 

release of fuel at the sea surface during bunkering. Such spills are usually of a low volume. 

• Larger volume spills of marine diesel could occur in the event of a vessel collision or vessel 

accident. The movement of the support vessel between the licence block and port, and presence 

of drilling unit, may result in limited interaction with recreational and commercial fishing boats 

during their approach to the ports. Such interaction may cause a vessel strike or collision resulting 

in oil tank damage. 

• A large-scale, uncontrolled release of oil / gas from the well into the marine environment resulting 

from a failure of standard pressure control double barrier system (as a minimum) during well-

drilling. 

 

Description of Impact 

Diesel, hydraulic fluid and/or oil released into the marine environment would have an immediate and 

direct effect on water quality and detrimental effects on marine fauna. These could range from mortality 

(due to toxicity or suffocation) to sub-lethal physiological damage and long-term effects including 

disruption of behavioural mechanisms, reduced tolerance to stress, and incorporation of carcinogens 

into the food chain (Thomson et al. 2000). If the spill reaches the coast, it can result in the smothering 

of sensitive coastal habitats.  

There are several possible direct and secondary impacts of hydrocarbon spills on fisheries: 

• Oil contamination of mobile finfish species, in particular of juveniles in nursery areas could result 

in displacement of species from normal feeding and protective areas as well as possible physical 
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contamination and/or physiological effects such as clogging of gills, both of which would lead to 

fish mortality; 

• Oiling of sessile or sedentary species would result in physical clogging on individuals, disturbance 

and or removal of habitat for these species and gill clogging for filter feeding species such as 

mussels, all of which is likely to result in mortality; 

• Oiling of passively drifting spawn products (eggs and larvae) would result in their contamination 

and mortality (the extent of mortality would depend on the nature and extent of the contaminants) 

leading to reduced recruitment and loss of stock;  

• Exclusion of fisheries from areas that may be polluted or closed to fishing due to contamination 

of sea water by the oil or for example the chemicals used for cleaning oil spills; and 

• Gear damage due to oil contamination. 

 

Project Controls 

Compliance with COLREGS (the Convention dealing with safety at sea, particularly to reduce the risk 

of collisions at sea) and SOLAS (the Convention ensuring that vessels comply with minimum safety 

standards). In terms of A 500 m safety zone will be enforced around the drilling unit within which fishing 

and other vessels would be excluded. 

Regulation 37 of MARPOL Annex I will be applied, which requires that all ships of 400 gross tonnage 

and above carry an approved Shipboard Oil Pollution Emergency Plan (SOPEP).  The purpose of a 

SOPEP is to assist personnel in dealing with unexpected discharge of oil on board, to set in motion the 

necessary actions to stop or minimise the discharge to the sea and to mitigate its effects on the marine 

environment. Thus, project vessels will be equipped with appropriate spill containment and clean-up 

equipment, e.g. dispersants and absorbent materials.  All relevant vessel crews will be trained in spill 

clean-up equipment use and routine spill clean-up exercises.   

In order to be prepared in the event of a spill incident, the project will implement an emergency response 

system to mitigate the consequences of the spill. As standard practice, the Emergency Response Plan 

(ERP) will include crisis contacts and protocols and an Oil Spill Contingency Plan (OSCP) will be 

prepared and available at all times during the drilling operation. 

 

Sensitivity of Receptors 

Pulfrich (2023) provides a review of the effects of a large-scale oil blow-out on marine fauna for the 

current project. The sections of the marine fauna assessment report that are considered relevant to the 

fisheries assessment are summarised below.  

Adult free-swimming fish in the open sea seldom suffer long-term damage from oil spills because oil 

concentrations in the water column decline rapidly following a spill, rarely reaching levels sufficient to 

cause mortality or significant harm.  Adult pelagic fish are expected to actively avoid very contaminated 

waters, and consequently documented cases of fish-kills in offshore waters are sparse (ITOPF 2014, in 

Pulfrich 2022).  Only in extreme cases of coastal spills when gills become coated with oil can effects be 

lethal, particularly for benthic or inshore species.  Sub-lethal and long-term effects can include disruption 

of physiological and behavioural mechanisms, reduced tolerance to stress and opportunistic pathogens, 

and incorporation of Polycyclic Aromatic Hydrocarbons (PAHs) through ingestion of contaminated 

sediments or prey that has accumulated oil (Thomson et al. 2000; Beyer et al. 2016 in Pulfrich 2022).  

Experimental exposure of fish to oil-contaminated sediments was found to reduced fitness and thereby 

increase the potential for population-level impacts, but field studies of population impacts related to 

sediment contamination are lacking (Pearson 2014).   
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The embryonic and larval life stages of fish show acute toxicity to PAHs, even at low concentrations, 

although effects vary depending on the species and the extent of exposure.  The time of year during 

which a large spill takes place will significantly influence the magnitude of the impact on plankton and 

pelagic fish eggs and larvae.  Should the spill coincide with a major spawning peak in the hake, anchovy 

and pilchard spawning areas during spring and summer, it could result in severe mortalities and 

consequently a reduction in recruitment (Baker et al. 1990; Langangen et al. 2017), although Neff (1991) 

maintains that temporally variable and environmental conditions are likely to have a far greater impact 

on spawning and recruitment success than a single large spill.  Sensitivity of fish eggs and larvae was 

thought to be primarily associated with exposure to fresh (unweathered) oils (Teal & Howarth 1984; Neff 

1991), but recent studies have demonstrated that the weathered water accommodated a fraction of the 

spill results in increased toxicity (Esbaugh et al. 2016). 

 

Impact Magnitude 

Based on these results it is unlikely that a small operational oil spill would result in a significant impact 

on the fishing industry.  The well drilling area lies offshore of the main commercial fishing grounds apart 

from those targeting migratory species such as tuna, which would avoid any localised contaminated 

areas. Spawning areas for the main commercial fish species occur northward of this area and general 

plankton abundance is expected to be comparatively low (except for deepwater hake as described 

above). It is therefore unlikely that any small scale pollution effect would have a significant biological 

impact on the main commercial fish species. In the case of deepwater hake, the drift of spawn and 

related products (eggs, larvae, juveniles) is expected to be low throughout the drilling area. Due to the 

nature of the origin of these spawn products, they are expected to be widely dispersed and unlikely to 

significantly impact recruitment to the fishery15. In the immediate location of the area of interest the 

spawn products are unlikely to contribute significantly to recruitment to the fishery.  

For small spills of diesel or hydraulic fuel during normal operations, the dominant weathering processes 

are evaporation and dispersion over the short-term. In the unlikely event of an operational spill, the 

intensity of the impact would depend on whether the spill occurred in offshore waters (i.e. during 

bunkering) or closer to the shore (e.g. vessel accident) where encounters with sensitive receptors will 

be higher. Due to the dominant winds and currents in the drill area, a diesel plume would be blown in a 

north-westerly direction and away from the coast and spawning areas. The diesel would remain at the 

surface for up to 5 days (short-term) without reaching sensitive habitats such as coastal nursery grounds 

and spawning areas. In offshore water, the magnitude of a small spill on all fisheries is expected to be 

of overall VERY LOW significance.  

In the case of a spill en route to the drill area, the spill may extend into mariculture areas, in which case 

the intensity would be considered HIGH, but of local extent over the medium-term. In nearshore water, 

the magnitude of a small spill on all fisheries is expected to be of MEDIUM. 

Mitigation 

In addition to the best industry practices and project standards, the following measures will be 

implemented to manage the impacts associated with small accidental spills: 

 

 

 

 
15 In the 1970s a dedicated research programme known as the Cape Egg and Larval Project (CELP) identified 
egg and larval distribution of many demersal and pelagic species.  
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Table 4.12:  Measures for mitigating impacts of a small, accidental spill. 

No. Mitigation measure Classification 

1 Ensure personnel are adequately trained in both accident prevention and immediate 

response, and resources are available on each vessel. 

Avoid / reduce at 

source 

2 Obtain permission from MFMR to use low toxicity dispersants, use cautiously. Abate on and off 

site 

3 As far as possible, and whenever the sea state permits, attempt to control and contain 

the spill at sea with suitable recovery techniques to reduce the spatial and temporal 

impact of the spill 

Abate on site 

4 Bunkering at sea: 

Ensure offshore bunkering is not undertake in the following circumstances: 

• Wind force and sea state conditions of ≥6 on the Beaufort Wind Scale; 

• During any workboat or mobilisation boat operations; 

• During helicopter operations;  

• During the transfer of in-sea equipment; and 

• At night or times of low visibility. 

Avoid / Reduce at 

source 

 

Residual Impact 

With the implementation of the mitigation measures, which would reduce the intensity and magnitude of 

a nearshore impact to low and very low, respectively, the residual nearshore impact reduces to LOW 

significance, while the significance of an offshore spill remains of LOW significance (refer to Table 

4.13). 

 

Table 4.13 Impact on the fishing industry of an unplanned, small operational spill from drilling and 

associated activities. 

6 Impact on fisheries of small scale hydrocarbon spill 

Project Phase: Operational 

Type of Impact Indirect 

Nature of Impact Negative 

  Pre-Mitigation Impact Residual Impact 

Sensitivity of Receptor HIGH HIGH 

Magnitude (or 

Consequence) 

VERY LOW (offshore) 

MEDIUM (nearshore) VERY LOW 

Intensity High (nearshore) to Low (offshore) Low (offshore and nearshore) 

Extent Local (nearshore) to Regional (offshore) Local (nearshore) to Regional (offshore) 

Duration 
Medium Term (nearshore) to Short Term 

(offshore) 
Short Term (nearshore and offshore) 

Significance 
LOW (offshore)  LOW (offshore) 

MEDIUM (nearshore) LOW (nearshore) 

Probability Unlikely Unlikely 

Confidence Medium Medium 

Reversibility  Fully Reversible Fully Reversible 

Loss of Resources Low Low 
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Mitigation Potential - Low 

Cumulative potential Unlikely Unlikely 

 

4.3.2 WELL BLOW-OUT  

Source of Impact 

The project activities that could result in the accidental release of oil / gas are listed below.  

Unplanned (Emergency) Event 

Project Phase Activity Aspect 

Operation Operation of drilling unit at the drill site Loss of well control / Blow-out 

The greatest environmental threat from offshore drilling operations is the risk of a major spill of crude 

oil occurring either from a blow-out or loss of well control.  A blow-out is the uncontrolled release of 

crude oil and/or natural gas from a well after pressure control systems have failed. 

 

Description of Impact 

The release of oil into the marine environment would have an immediate and direct effect on water 

quality and detrimental effects on marine fauna. These could range from mortality (due to toxicity or 

suffocation) to sub-lethal physiological damage and long-term effects including disruption of behavioural 

mechanisms, reduced tolerance to stress, and incorporation of carcinogens into the food chain 

(Thomson et al. 2000). If the spill reaches the coast, it can result in the smothering of sensitive coastal 

habitats.  

There are several possible direct and secondary impacts of hydrocarbon spills on fisheries: 

• Oil contamination of mobile finfish species, in particular of juveniles in nursery areas could result 

in displacement of species from normal feeding and protective areas as well as possible physical 

contamination and/or physiological effects such as clogging of gills, both of which would lead to 

fish mortality; 

• Oiling of sessile or sedentary species would result in physical clogging on individuals, disturbance 

and or removal of habitat for these species and gill clogging for filter feeding species such as 

mussels, all of which is likely to result in mortality; 

• Oiling of passively drifting spawn products (eggs and larvae) would result in their contamination 

and mortality (the extent of mortality would depend on the nature and extent of the contaminants) 

leading to reduced recruitment and loss of stock;  

• Exclusion of fisheries from areas that may be polluted or closed to fishing due to contamination 

of sea water by the oil or for example the chemicals used for cleaning oil spills; and 

• Gear damage due to oil contamination. 

 

Project Controls 

Refer to Section 4.2.1. 

The primary safeguard against a blow-out during well-drilling is the column of drilling fluid in the well, 

which maintains hydrostatic pressure on the wellbore.  Under normal drilling conditions, this pressure 

should balance or exceed the natural rock formation pressure to help prevent an influx of gas or other 



EXPLORATION DRILLING, BLOCK 2912, NAMIBIA  COMMERCIAL FISHERIES SPECIALIST REPORT 

CAPRICORN MARINE ENVIRONMENTAL PTY LTD 67 

 

formation fluids.  As the formation pressures increase, the density of the drilling fluid is increased to help 

maintain a safe margin and prevent “blow-outs.”  However, if the density of the fluid becomes too heavy, 

the formation can be damaged and fracture.  If drilling fluid is lost in the resultant fractures, a reduction 

of hydrostatic pressure occurs.  Maintaining the appropriate fluid density for the wellbore pressure 

regime is therefore critical to safety and wellbore stability.  Abnormal formation pressures are detected 

by primary well control equipment (pit level indicators, return mud-flow indicators and return mud gas 

detectors) on the drill unit.  The drilling fluid is also tested frequently during drilling operations and its 

composition can be adjusted to account for changing downhole conditions.  The likelihood of a blow-out 

is further minimised by installation of a blow-out preventer (BOP) on the wellhead at the start of the 

risered drilling stage.  The BOP is a secondary control system, which contain a stack of independently-

operated cut-off mechanisms, to ensure redundancy in case of failure.  The BOP is designed to close 

in the well to prevent the uncontrolled flow of hydrocarbons from the reservoir.  A blow-out occurs in the 

highly unlikely event of these pressure control systems failing. 

If the BOP does not successfully shut off the flow from the well, the drilling rig would disconnect and 

move away from the well site while crews mobilise a capping system.  The capping system would be 

lowered into place from its support barge and connected to the top of the BOP to stop the flow of oil or 

gas.   

Oil Spill Response Limited (OSRL), the global oil spill response co-operative funded by more than 160 

oil and energy companies, has a base in Saldanha Bay and another base in Aberdeen, which houses 

cutting edge well capping equipment designed to shut-in an uncontrolled subsea well.  The Saldanha 

based capping stack is available to oil and gas companies across the industry and provides for swift 

subsea incident response around the world.  The equipment is maintained ready for immediate 

mobilisation and onward transportation by sea and/or air in the event of an incident.  TEEPNA is a 

member of OSRL.  This would significantly reduce the spill period.  All of TEEPNA’s wells are designed 

to allow for capping. 

Other project controls include the preparation and implementation of a Shipboard Oil Pollution 

Emergency Plan (SOPEP), and Oil Spill Response Plan, an Oil Spill Contingency Plan (OSCP) and a 

Well Control Contingency Plan (WCCP). 

 

Sensitivity of Receptors 

Pulfrich (2023) provides a review of the effects of an oil blow-out on marine fauna for the current project. 

The sections of the marine fauna assessment report that are considered relevant to the fisheries 

assessment are summarised below.  

Being highly toxic, oil released during a blow-out would negatively affect any marine fauna it comes into 

contact with.  Adult free-swimming fish in the open sea seldom suffer long-term damage from oil spills 

because oil concentrations in the water column decline rapidly following a spill, rarely reaching levels 

sufficient to cause mortality or significant harm.  Adult pelagic fish are expected to actively avoid very 

contaminated waters, and consequently documented cases of fish-kills in offshore waters are sparse 

(ITOPF 2014, in Pulfrich 2023).  Only in extreme cases of coastal spills when gills become coated with 

oil can effects be lethal, particularly for benthic or inshore species.  Sub-lethal and long-term effects can 

include disruption of physiological and behavioural mechanisms, reduced tolerance to stress and 

opportunistic pathogens, and incorporation of Polycyclic Aromatic Hydrocarbons (PAHs) through 

ingestion of contaminated sediments or prey that has accumulated oil (Thomson et al. 2000; Beyer et 

al. 2016 in Pulfrich 2022).   

The embryonic and larval life stages of fish show acute toxicity to PAHs, even at low concentrations, 

although effects vary depending on the species and the extent of exposure.  The time of year during 

which a large spill takes place will significantly influence the magnitude of the impact on plankton and 

pelagic fish eggs and larvae.  Should the spill coincide with a major spawning peak in the hake, anchovy 
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and pilchard spawning areas during spring and summer, it could result in severe mortalities and 

consequently a reduction in recruitment (Baker et al. 1990; Langangen et al. 2017), although Neff (1991) 

maintains that temporally variable and environmental conditions are likely to have a far greater impact 

on spawning and recruitment success than a single large spill.  Sensitivity of fish eggs and larvae was 

thought to be primarily associated with exposure to fresh (unweathered) oils (Teal & Howarth 1984; Neff 

1991), but recent studies have demonstrated that the weathered water accommodated a fraction of the 

spill results in increased toxicity (Esbaugh et al. 2016). 

The spatial and temporal distribution of spawning areas as well as inshore nursery ground areas and 

fishing grounds are considered in relation to the spatial distribution of the various different oiling scenario 

probabilities presented in the oil spill modelling report. The spatial extent of surface oiling is also 

considered in assessing the potential scale of an impact of contamination of fishing grounds. Although 

the Area of Interest is located in the marine environment, more than 290 km offshore, far removed from 

coastal MPAs and any sensitive coastal receptors (e.g. nursery areas for commercial fish stocks), a 

large spill could still directly affect these sensitive coastal receptors (should the oil slick spread 

eastwards), as well as migratory pelagic species transiting through the drill area. 

Spawning areas are mostly located inshore (that is on the shelf from the coastline to approximately the 

200 m depth contour – refer to Figure 4.4). The coastal bays and estuarine environments are critical 

nursery areas for the commercial stocks of the small pelagic purse-seine, juvenile horse mackerel-

directed purse-seine, and numerous demersal species (including hake) that are found in these protected 

areas in their juvenile stages. Note however that fishery recruitment processes are reported in a generic 

sense for Namibian waters. For this reason Namibia has a designated area closed to most “offshore” 

fishing activities under 200 m water depth i.e. to protect potential spawning areas as well as areas of 

high juvenile abundance for most demersal species, including hake.  It should also be noted that the 

Namibian hake fishery targets two species, shallow water hake (M. capensis) and deepwater hake (M. 

paradoxus). The recruitment of these two species are believed to be fundamentally different.  Whereas 

the shallow water species is known to spawn and recruit in Namibian waters (primarily under 200 m 

water depth), the dynamics of the deepwater hake is believed to differ significantly.  M. paradoxus 

recruitment is thought to come primarily from South African waters.  In this context the drifting of spawn 

products as well as juvenile fish is thought to occur primarily along the shelf from 200 m water depth.   

Mortality of varying scales would be expected on eggs and larvae and this would ultimately impact the 

biological resources upon which the commercial fisheries in the area depend. Note also that the effect 

can occur over a number of years depending on the life cycle of the different species.  Anchovy recruit 

to the commercial fishery in their first year, sardine in their second year and hake in their third year 

therefore the recruitment effect of the impacts on different fisheries may occur at different times for 

different short and long-lived species. Operators of fishing vessels would also avoid areas of large scale 

contamination.  Not only is it likely that fishery resources would move out of an area, but operators also 

avoid polluted areas that contaminate fishing gear and affect cooling water intake systems. 

In the context of the detrimental effect on icthyoplankton (spawn products) on recruitment to fisheries, 

as well as fishing operations, all affected fishing sectors are considered to be vulnerable to accidental 

well blow-out events and are rated as HIGH sensitivity. 
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Figure 4.4: Block 2912 (red polygon) in relation to major spawning areas in the Benguela region 

(Pulfrich, 2023 adapted from Cruikshank 1990; Hampton 1992; MFMR 2021). 

 

Impact Magnitude 

Oil Spill Behaviour 

The environmental impacts associated with the various oil spill scenarios modelled by Pimental et al. 

(2022) for a potential well site at 3166 m depth on the eastern boundary of the Area of Interest are 

assessed below, based on the worst case footprints for the probability of surface oiling from spill events. 

The oil spill modelling study assumed the worst case scenario of a spill of a continuous blowout of 33 

375 bbl of oil for a period of 20 days assuming the characteristics of OSELVAR_2011_13°C oil as the 

closest equivalent of the fluid expected from an exploration well in Block 2912. 

Various factors determine the impacts of oil released into the marine environment.  The physical 

properties and chemical composition of the oil, local weather and sea state conditions and currents 

greatly influence the transport and fate of the released product.  The physical properties that affect the 

behaviour and persistence of an oil spilled at sea are specific gravity, distillation characteristics, viscosity 

and pour point, all of which are dependent on the chemical composition of the oil.  As soon as oil is 
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spilled, it undergoes physical and chemical changes (collectively termed ‘weathering’), which in 

combination with its physical transport, determine the spatial extent of oil contamination and the degree 

to which the environment will be exposed to the toxic constituents of the released product.  It is estimated 

that of the oil forming surface layers during a spill, ~40% is rapidly lost to weathering (McNutt et al. 

2012).  Whereas spreading, evaporation, dispersion, emulsification and dissolution are most important 

during the early stages of a spill, the ultimate fate of oil is determined by the longer term processes of 

oxidation, sedimentation and biodegradation. 

Oil spilled in the marine environment will have an immediate detrimental effect on water quality.  Any 

release of liquid hydrocarbons thus has the potential for direct, indirect and cumulative effects on the 

marine environment. The components of oil and their known toxicity to marine organisms is presented 

in the Marine Ecology Report (Pulfrich, 2023).  

 

Oil Spill Modelling: 

In the order of 32 wells have been drilled in the Namibian offshore environment to date and no well blow-

outs have been recorded.  Global data maintained by Lloyds Register indicates that frequency of a blow-

out from normal exploration wells is in the order of 1.43 x 10-4 per well drilled.  While the probability of a 

major spill happening is thus extremely small, the impact nonetheless needs to be considered as it could 

have devastating effects on the marine environment.  Following the DeepWater Horizon (DWH) incident, 

however, Muehlenbacks et al. (2013) undertook an empirical analysis of performance indicators on 

offshore platforms in the Gulf of Mexico and identified that water depth played a statistically significant 

role in determining the probability of an incident, with every 30 m of added water depth increasing the 

probability of an incident by 8.5%. 

The assessment below assumes the worst-case scenario of a 20-day blow-out of light crude oil at a rate 

of 33 375 bbls/day.  The modelling assumed various spill response combinations, namely: 

• Capping stack only after 20th day 

• Subsea dispersant injection (SSDI) kit after 15th day and surface dispersion using aircrafts and 

vessels for chemical dispersion and vessels for containment and recovery. 

 

Two scenarios were modelled, namely: 

• Capping only 

• Combination of surface response + SSDI + capping 

 

Threshold values applied to illustrate modelling output results are 58 ppb for oil in the water column, 

5 µm for the surface oil thickness and 10 g/m2 for shoreline oiling (see Pimentel et al. 2022 for details). 

The discussion of modelling results and impact assessment below is based on the worst case scenario 

of assuming capping only in the event of a blow-out.  Should a combination of surface response, 

capping and SSDI be implemented in the unlikely event of a blow out, oil spill footprints would be much 

reduced. 

 

Stochastic Modelling Results: 

It is important to note that the stochastic model outputs do not represent the extent of any one 

oil spill event (which would be substantially smaller) but rather provides a probability summary 

of the total individual simulations for a given scenario. 
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Water Column and surface layer Probability of Contamination 

Depending on the season, stochastic simulation results of the oil spill modelling study indicated that the 

hydrocarbon mixture escaping from the well reaches the higher probability for contamination of the 

surface (capping only) forming a plume that is transported in a north-westerly direction by the current. 

For this surface layer, 90% probability is reached at distances between ~36 km (Season 3) and ~70 km 

(Season 1) but spreading to a maximum of 330 km to the NNW (Season 2) (Figure 4.5).  

There is no spread of the 90% probability to the SE in the direction of Tripp Seamount (a lucrative fishing 

area for tuna pole sector).  The probability of contamination of shallow layers (2-72 m depth) extends 

up to 53 km to the WNW (90% probability) but spreading up to 255 km to the N (Worst case: Season 2).  

The probability of contamination of the deep layers (2242 – 2312 m) remains largely centred around the 

release point, with the 90% probability spreading to a maximum of 3 km south (Season 2 and Season 

4). 

 

 

 

Figure 4.5: Surface probability of contamination >58 ppb for worst case 90% probability (Season 1) 

and maximum spread (Season 2) with capping only (Source: Pimentel et al. 2022). 

 

When integrated across the entire water column, the oil spill modelling study indicated that in the worst 

case (Season 1) the plume of the 90% probability extends to 50 km from the release point in a NW 

direction spreading westwards to beyond 540 km (Figure 4.6). 
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Figure 4.6: Maximum probability of the presence of oil in the integrated water column with capping 

only (Source: Pimentel et al. 2022). 

 

Implementation of Subsea Dispersant Injection (SSDI) and surface response after 15 days results in a 

decrease of the surface slicks as well as those integrated across the water column indicating that in this 

case the deployment of these control measures is efficient in reducing the oil surface presence 

probability areas. For the shallow layers, implementation of SSDI does not always result in a significant 

reduction on the size of the subsurface plume.  Some of the finely dispersed oil droplets in the 

subsurface plume would remain suspended in the water column and undergo microbial degradation or 

may be absorbed onto suspended sediments that are then deposited on the seabed.  In areas where 

benthic turbidity events are common and termination depths are relatively close to the seabed, a fraction 

of the hydrocarbons may therefore be returned to the seabed via redepositing sediments.  Once the oil 

reaches the surface it is distributed by prevailing winds and currents surface. 

 

Surface and Shoreline Oil Presence Probability 

The behaviour and spread of the slick (>5 µm threshold), the likelihood of it reaching the shore (10 g/m2 

threshold) and the minimum time for oil to reach the shore is subsequently determined by both the 

seasonality and the type of spill response implemented. 

The stochastic modelling results indicate that even for the capping only response to a blowout, there is 

no probability of shoreline oiling. 

In the event of a blow-out, the period December to January (Season 1) was identified as the worst in 

respect of the maximum extent of oil integrated across the water column.  This is due to the prevalence 

of strong SSE winds during this season which result in the dominant surface currents being directed 
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towards the NW thereby driving the spill away from the coast.  However, the stronger currents and winds 

result the oil being distributed further, with oil leaving Namibian waters and spreading westwards into 

international waters beyond the country’s EEZ. 

 

Deterministic Simulations: 

The deterministic predictions for the worst-case persistent oil on the surface (with capping only) 

indicated that the simulation that swept the largest surface area was for Season 2.  For Season 3, 

however, surface oil above 5 µm thickness threshold was still present after 60 days (Figure 4.7).  This 

is primarily due to winds being weaker during these seasons resulting in surface oil still contributing over 

12 000 tons up to 20 days after the start of the simulation.  For these seasons, evaporation rates of the 

surface oil were highest.  During Seasons 1 and 4 when surface winds are strongest, entrainment of oil 

in the water column is higher and the oil in the water column persists for longer.  With the application of 

surface response and SSDI, the deterministic simulations indicate that the spill responses result in the 

effective dispersion of oil and reduction in the area of the slick after 60 days. 

 

 

Figure 4.7: Deterministic simulations of surface spill drift evolution: Season 1 (top left), Season 2 

(top right), Season 3 (bottom left) and Season 4 (bottom right). Source: Pimentel et al. 

2022). 
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From the mass balance figures presented in Pimental et al. (2022), it is evident that the majority of the 

oil released during a blow-out is evaporated and biodegraded, and that a substantial proportion of the 

spilled oil remains in the water column (submerged). The effect of the response procedures implemented 

in the control of the spill also become clear.  Placing a capping stack only (after 20 days release) results 

in the highest amount of oil remaining at the surface, with the degree of biodegradation and evaporation 

determined largely by metocean conditions. Implementation of SSDI has the effect of substantially 

reducing oil droplets size thereby promoting entrainment and dispersion in the water column and natural 

biodegradation processes.  Consequently, the amount of oil reaching the surface is reduced.  However, 

the entrained plume could potentially extend over substantial distances and cover large areas before 

the hydrocarbons settle out thereby potentially impacting seabed habitats far removed from the well site. 

 

Impact Assessment 

Based on modelling result, an unplanned, large-scale blow-out of 20-days duration is likely to result in 

offshore oil contamination of regional scale. However, due to the prevailing wind and currents in the 

region, the oil would remain offshore of the 1000 m contour and no oil is predicted to reach the shoreline. 

Based on the predictions of the model, the plume would not reach the shoreline or the inshore nursery 

areas that support the recruitment process for many important commercial fish species.  

Large scale effects on fishing operations would include area closures and exclusion of fisheries from 

areas that may be polluted or closed to fishing due to contamination of surface waters by oil or the 

chemicals used for cleaning oil spills.  Based on the extent of surface oiling with respect to the operations 

of commercial fisheries, most sectors would be unaffected.  Only the large pelagic longline sector 

operates within the predicted area of contamination whereas all other sectors operate inshore of the 

1000 m bathymetric contour. Not only is it likely that fishery resources would move out of an area, but 

operators also avoid polluted areas that contaminate fishing gear and affect cooling water intake 

systems. 

Based on the high sensitivity of the receptor the potential impact on the pelagic longline sector is 

considered to be of HIGH significance without mitigation (refer to Table 4.15).  

 

Mitigation 

Mitigation measures would require the implementation of an oil spill contingency plan including 

specialised well capping facilities for uncontained blow-outs. Oil spill contingency should consider the 

risk of this occurring and consider avoiding, as far as possible, drilling operations during the Austral 

winter when the likelihood of shoreline oiling following the unlikely event of a blow-out is highest, or 

implementation of additional onsite response and mitigation. The use of dispersants, although 

appropriate for offshore areas are not likely to be suitable in the vicinity of filter feeding species such as 

abalone and oysters. 

In addition to the best industry practices and the project standards, the following measures are 

recommended to manage the impacts associated with blow-outs: 

 

Table 4.14:  Measures for mitigating impacts of a well blow-out. 

No. Mitigation measure Classification 

1 As far as possible, avoid scheduling drilling operations during periods when weather 

and metocean conditions make drilling safe operations less than optimal, when the 

likelihood of shoreline oiling for a blow-out is highest (namely the Austral Winter).  In 

Avoid 
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No. Mitigation measure Classification 

the case of exploration wells drilled in a sequence covering this period, response needs 

to be enhanced (see Section 2 below). 

2 Develop a well-specific response strategy and plans (OSCP and BOCP), aligned with the 

National OSCP, for each well location that identifies the resources and response 

required to minimise the risk and impact of oiling (shoreline and offshore).  This 

response strategy and associated plans must take cognisance to the local 

oceanographic and meteorological seasonal conditions, local environmental receptors 

and local spill response resources.  The development of the site-specific response 

strategy and plans must include the following: 

Avoid / Abate on 

and off site / 

Restore 

2.1 Assessment of onshore and offshore response resources (equipment and people) and 

capabilities at time of drilling, location of such resources (in-country or international), 

and associated mobilisation / response timeframes. 

2.2 Selection of response strategies that reduce the mobilisation / response timeframes as 

far as is practicable. Use the best combination of local and international resources to 

facilitate the fastest response. 

2.3 Well-specific oil spill modelling for planning purposes taking into consideration site- and 

temporal-specific information, the planned response strategy, and associated 

resources. 

2.4 Develop intervention plans for the most sensitive areas to minimise risks and impacts 

and integrate these into the well-specific response strategy and associated plans. 

2.5 If modelling and intervention planning indicates that the well-specific response 

strategy and plans cannot reduce the response times to less than the time it would take 

oil to reach the shore, additional proactive measures must be committed to.  For 

example: 

• Implement measures to reduce surface response times (e.g. pre-mobilise a portion 

of the dispersant stock on the support vessels, contract additional response vessels 

and aircrafts, minimise the time it takes to install the SSDI kit by ensuring there is a 

kit on standby, improve dispersant spray capability, etc.). 

• Deploy and/or pre-mobilise shoreline response equipment (e.g. response trailers, 

shoreline flushing equipment, shoreline skimmers, storage tanks, shoreline booms, 

skirt booms, shore sealing booms, etc.) to key localities for the full duration of 

drilling operation phase to proactively protect sensitive coastal habitats and areas. 

3 Schedule joint oil spill exercises including TEEPNA and local departments / organisations 

to test the Tier 1, 2 & 3 responses. 

Abate on site / 

Restore 

4 Ensure contract arrangements and service agreements are in place to implement the 

OSCP, e.g. capping stack in Saldanha Bay and other international locations, SSDI kit, 

surface response equipment (e.g. booms, dispersant spraying system, skimmers, etc.), 

dispersants, response vessels, etc.   

Abate on site / 

Restore 

5 Use low toxicity dispersants that rapidly dilute to concentrations below most acute 

toxicity thresholds.  Dispersants should be used cautiously and only with the permission 

of MFMR. 

Abate on and off 

site  

6 Ensure a standby vessel is within 30 minutes of the drilling unit, equipped for dispersant 

spraying and can be used for mechanical dispersion (using the propellers of the ship 

and/or firefighting equipment).  It should have at least 5 m3 of dispersant onboard for 

initial response. 

Abate on site 

7 As far as possible, and whenever the sea state permits, attempt to control and contain 

the spill at sea with suitable recovery techniques to reduce the spatial and temporal 

impact of the spill 

Abate on site 
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No. Mitigation measure Classification 

8 In the event of a spill, use drifter buoys and satellite-borne Synthetic Aperture Radar 

(SAR)-based oil pollution monitoring to track the behaviour and size of the spill and 

optimise available response resources 

Abate off site 

10 Establish a functional grievance mechanism that allows stakeholders to register specific 

grievances related to operations, by ensuring they are informed about the process and 

that resources are mobilised to manage the resolution of all grievances, in accordance 

with the Grievance Management procedure. 

Abate off site 

 

Residual Impact Assessment 

With the implementation of the above-mentioned intrinsic mitigation measures, the residual impact on 

the large pelagic longline sector would be of HIGH significance for a well blow-out (refer to Table 4.15).   

With the implementation of the mitigation measures, although the intensity and extent would remain, the 

duration would decrease, thereby reducing the magnitude to medium and significance to MEDIUM 

significance. 

 

Table 4.15 Impact on the fishing industry of an unplanned well blow-out. 

7 Impact on fisheries of well blow-out on large pelagic longline sector 

Project Phase Operational 

Type of Impact Indirect 

Nature of Impact Negative 

  Pre-Mitigation Impact Residual Impact 

Sensitivity of Receptor HIGH HIGH 

Magnitude (or Consequence) HIGH MEDIUM 

Intensity High High 

Extent Regional Regional 

Duration Medium Short 

Significance HIGH MEDIUM 

Probability Unlikely Unlikely 

Confidence Medium Medium 

Reversibility  Partially Reversible Partially Reversible 

Loss of Resources High Medium 

Mitigation Potential - Medium 

Cumulative potential Possible Possible 

 

4.3.3 LOSS OF EQUIPMENT TO SEA  

Source of Impact 

Activities and events that could result in lost equipment: 

Unplanned Activities 

Activity Phase Activity 
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Drilling Mobilisation N/A 

Operation Operation of drilling unit and project vessels and accidental loss of 

equipment to the water column or seabed during operation 

Demobilisation N/A 

 

These events are described further below: 

• Accidental loss of unsecured equipment / waste on deck during transit; and  

• Accidental loss of equipment during vessel transfer with crane (i.e. waste containers, 

equipment, consumable package, etc.). 

A vessel accident/collision could also result in the wreck remaining on the seafloor. 

 

Potential Impact Description 

The potential impacts associated with lost equipment include (direct negative impact): 

• Potential snagging of demersal gear with equipment that would sink to the seabed;  

• Potential risk of entanglement of fishing gear with equipment drifting at the water surface or in 

the water column; and 

• Potential risk of collision of vessels with free-floating equipment drifting at the water surface or 

in the water column (ship-strikes). 

 

Project Controls 

Contractors will ensure that the proposed exploration campaign is undertaken in a manner consistent 

with good international industry practice and BAT. Equipment and gear will be recovered, where 

possible, near the surface. 

 

Sensitivity of Receptors 

Sensitivity here refers to the ability of the sector to operate as expected considering a project-induced 

events.  Demersal trawl gear could be at risk of damage from equipment lost at the seafloor.  Floating 

equipment could become entangled with fishing gear designed to target the pelagic zone or surface 

waters (e.g. pelagic longlines).  Thus, the sensitivity of fishing gear to lost equipment is considered to 

be high.   

 

Impact Magnitude (or Consequence)  

The loss of floating equipment could pose a collision hazard to any vessel before the object sinks under 

its own weight.  In the unlikely event of the loss of floating equipment, the impact could be of low intensity, 

limited to the site over the short-term.  The impact magnitude for equipment lost to the water column is, 

therefore, considered very low for all fisheries sectors that operate within the licence block.  

The accidental loss of equipment onto the seafloor could pose a snagging hazard to demersal trawl gear 

if located within the demersal trawl grounds. Since the licence block does not coincide with demersal 

trawling ground, there is no impact expected on this sector unless equipment is lost during transit 

between port and the licence block. The impact on fisheries is considered to be of low intensity, limited 

to the site over the short-term before being buried over time.   
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Impact Significance 

Based on the high sensitivity and the very low magnitude, the potential impact on commercial fishing is 

of low significance without mitigation. 

 

Mitigation Measures 

The following is recommended: 

 

Table 4.16:  Measures for mitigating impacts of the loss of equipment to sea. 

No. Mitigation measure Classification 

1 Ensuring that loads are lifted using the correct lifting procedure and within the maximum 

lifting capacity of the crane system. 
Avoid 

2 Minimise the lifting path between vessels. Avoid 

3 Undertake frequent checks to ensure items and equipment are stored and secured safely 

on board each vessel. 
Avoid 

4 Retrieval of lost objects / equipment, where practicable, after assessing the safety and 

metocean conditions. Establish a hazards database listing the type of gear left on the 

seabed and / or in the licence area with the dates of abandonment / loss and locations 

and, where applicable, the dates of retrieval. 

Repair / restore 

5 Notify SANHO of any hazards left on the seabed or floating in the water column, and 

request that they send out a Notice to Mariners with this information.  
Repair / restore 

6 Establish a functional grievance mechanism that allows stakeholders to register specific 

grievances related to operations, by ensuring they are informed about the process and 

that resources are mobilised to manage the resolution of all grievances, in accordance with 

the Grievance Management procedure. 

Abate on site 

 

Residual Impact Assessment 

The implementation of the mitigation measures will reduce the intensity of the impact to very low. The 

residual impact will, however, remain of very low magnitude and of LOW significance (Table 4.17). 

 

Table 4.17 Impact on the Fishing Industry of Lost Equipment. 

8 Impact of Lost Equipment 

Project Phase: Operational 

Type of Impact Indirect 

Nature of Impact Negative 

  Pre-Mitigation Impact Residual Impact 

Sensitivity of Receptor HIGH HIGH 

Magnitude (or Consequence) VERY LOW VERY LOW 

Intensity Low Very Low 

Extent Site Site 

Duration Short Term Short Term 
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Significance LOW LOW 

Probability Possible Unlikely 

Confidence Medium Medium 

Reversibility  Partially to Fully Reversible Partially to Fully Reversible 

Loss of Resources Low Low 

Mitigation Potential - Low 

Cumulative potential Unlikely Unlikely 

 

4.4 CUMULATIVE IMPACTS 

The impacts on the fishing industry could be increased due to the combination of impacts from other 

projects that may take place during the same period. Cumulative impacts include past, present and 

future planned activities which result in change that is larger than the sum of all the impacts. Cumulative 

effects can occur when impacts are 1. additive (incremental); 2. interactive; 3. sequential or 4. synergistic 

and would include anthropogenic impacts (including fishing and hydrocarbon industries) as well as non-

anthropogenic effects such as environmental variability and climate change16 .  

While it is foreseeable that further exploration (seismic and well-drilling) and future production activities 

could arise if the current application is granted, there is not currently sufficient information available to 

make reasonable assertions as to nature of such future activities.  This is primarily due to the current 

lack of relevant geological and resource potential information, which the proposed exploration process 

aims to address.  While there are many other rights holders in the offshore environment (e.g. marine 

diamonds and gemstones, heavy minerals, precious metals and ferrous and base metals), most of these 

are located well inshore of Block 2912 and are not undertaking any exploration activities at present or 

would be concurrently with the proposed TEEPNA exploration drilling campaign.  A possible exception 

is further proposed exploration well drilling in PEL39, ~48 km east of Block 2912.  There are a number 

of current reconnaissance permit applications being undertaken for proposed seismic surveys off the 

northern West Coast of South Africa (as of December 2022), although it is unlikely that all these will be 

undertaken as they are targeting similar areas in the Deep Water Orange Basin.  A number of 

speculative seismic survey application processes are also underway in Namibian waters.  One of these 

is proposed inshore of Block 2912 and one immediately to the north of Block 2912.   None of the 

proposed survey areas overlap with Block 2912.  Thus, the possible range of the future prospecting, 

mining, exploration and production activities that could arise will vary significantly in scope, location, 

extent, and duration depending on whether a resource(s) is discovered, its size, properties and location, 

etc.  As these cannot at this stage be reasonably defined, it is not possible to undertake a reliable 

assessment of the potential cumulative environmental impacts.  It is also possible that the proposed, or 

future, exploration fails to identify an economic petroleum resource, in which case the potential impacts 

associated with the production phase would not be realised. 

Table 4.18 lists the applications for petroleum exploration rights in the Southern Benguela region (South 

African West Coast and southern Namibia) since 2007, indicating which of these have been undertaken. 

Concurrent activities such as other planned speculative or proprietary seismic surveys in the southern 

Benguela region could add to the cumulative impact on fisheries.  

In the Benguela region, it has been suggested that the seasonal movement of Longfin Tuna northwards 

from the West Coast of South Africa into southern Namibia may be disrupted by the noise associated 

with an increasing number of seismic surveys.  While the potential exists to disrupt the movement of 

albacore tuna in the Benguela, this disruption, if it occurs, would be localised spatially and temporarily 

 
16 Refer to Augustyn et al. (2018) for a synopsis of climate change impacts on South African Fisheries. 
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and would be compounded by environmental variability.  In Australia, no direct cause and effect in 

changes in movement or availability of Bluefin Tuna could be attributed to seismic surveys (Evans et al., 

2018), with observed changes being attributed to inter-annual variability.  Due to the dearth of 

information on the impacts of seismic noise on truly pelagic species links between changes in migration 

patterns and subsequent catches thus remains speculative.   

Although cumulative impacts from other hydrocarbon ventures in the area may increase in future, the 

cumulative impacts of the proposed drilling of exploration wells in the deepwater Orange Basin can be 

considered of LOW significance. 

In addition to the above the following should also be considered to take account of catch variability and 

stock declines, which can be attributed to the following (Shomura et al 1995, Kuo-Wie Lan et al 2011, 

Lehodey et al 2006 and Punt et al 1996): 

• Increasing fishing effort exacerbated by improved fish finding technology (vessel monitoring 

systems, use of sonar, sea surface temperature spatial mapping using satellite technology); 

• Environmental variability such as cold and warm water events e.g. Benguela El Niño events have 

been shown to result in a change in the vertical distribution of tuna stocks within the water column, 

resulting in reduced catch rates; 

• Migration and feeding patterns that change abundance levels annually and are linked to the 

environment; and  

• Inconsistent or irregular catch reporting. 
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Table 4.18:  Applications for petroleum exploration and mineral prospecting rights in the Southern Benguela region (South African West Coast and 

southern Namibia) since 2007, indicating which of these have been undertaken.  

YEAR 
RIGHT HOLDER / 

OPERATOR 

BLOCK ACTIVITY APPROVAL CONDUCTED / COMPLETED 

SOUTHERN NAMIBIA PETROLEUM EXPLORATION 

2011 Signet Block 2914B (now part of PEL39) 2D and 3D Seismic; development of production facility unknown unknown 

2011 PGS Block 2815 3D Seismic Yes 3D: 2011 (HRT) 

2013 Spectrum Namibia Orange Basin multiclient 2D Seismic Yes 2D: April 2014 

2014 Shell Namibia 2913A; 2914B 3D Seismic Yes 3D: 2015 

2016 Spectrum Southern Namibia regional 2D Seismic Yes 2D: April 2019 

2017 Shell Namibia PEL39 Exploration drilling Yes Dec 2021 

2019 Galp Namibia PEL83 Exploration drilling Yes No (Applying for ECC extension) 

2019 TEEPNA Block 2913B (PEL56) Exploration drilling Yes Drilling: Nov 2021 – Mar 2022 

2020 TEEPNA Block 2912, 2913B (PEL91; PEL56) 3D Seismic Yes Planned for Jan 2023 

2020 TGS Namibia 

Blocks 2711, 2712A, 2712B, 2713, 

2811, 2812A, 2812B, 2913B in the 

Orange Basin 

3D Seismic Pending No 

2020 
Tullow Namibia 

(Harmattan Energy Ltd) 
Block 2813B (PEL90) 3D Seismic EIA ongoing No 

SOUTH AFRICAN WEST COAST PETROLEUM EXPLORATION 

2007 PASA Orange Basin 2D Seismic Yes Nov-Dec 2007 

2008 PASA West Coast 2D Seismic Yes Sep 2008 

2008 PetroSA Block 1 3D Seismic Yes Jan-Apr 2009  

2011 Forest Oil (Ibhubesi) Block 2A 3D Seismic Yes May-Jul 2011 

2011 PetroSA / Anadarko Block 5/6 (ER224); Block 7 (ER228) 2D / 3D Seismic and CSEM Yes 
2D: Dec 2012 – Feb 2013 

3D: Jan–Apr 2020 

2011 PetroSA Block 1 Exploration drilling Yes unknown 

2012 
BHP Billiton (now Ricocure 

Azinam & Africa Oil) 
Block 3B/4B 2D and 3D Seismic Yes unknown 

2013 Spectrum West Coast regional 2D Seismic Yes 2D: April 2015 

2013 PetroSA Block 1 2D and 3D Seismic Yes 3D: Feb-May 2013 (conducted by Cairn) 

2013 Anadarko Block 2C 2D and 3D Seismic, MBES, heat flow, seabed sampling Yes unknown 

2013 Anadarko Block 5/6/7 MBES, heat flow, coring Yes Jan-Mar 2013 

2014 OK/Shell Northern Cape Ultra Deep ER274 2D and 3D Seismic, MBES, magnetics, seabed sampling Yes 2D: Feb-Mar 2021 
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YEAR 
RIGHT HOLDER / 

OPERATOR 

BLOCK ACTIVITY APPROVAL CONDUCTED / COMPLETED 

2014 Shell Deep Water Orange Basin Exploration drilling Yes No (Shell relinquished block to TEEPSA) 

2014 Cairn ER 12/3/083 2D Seismic Yes (obtained by PetroSA) 2D: Feb-Mar 2014 

2014 Cairn Block 1 Seabed sampling Yes unknown 

2014 - 

2015 
Thombo Block 2B (ER105) Exploration drilling Yes 

No (Africa Energy preparing to drill in late 

2022/23) 

2014 New Age Energy Southwest Orange Basin 2D Seismic unknown unknown 

2015 Cairn Block 1 Exploration drilling unknown unknown 

2015 Sunbird West Coast Production pipeline (Ibhubesi) Yes 
No (EA was renewed for an additional 5 

years on 30 June 2022) 

2015 Rhino Southwest coast (inshore) 2D Seismic, MBES unknown unknown 

2015 Rhino Block 3617/3717 2D and 3D Seismic, MBES Yes unknown 

2017 Impact Africa / TEEPSA Southwest Orange Deep 2D and 3D Seismic unknown unknown 

2018 PGS West Coast regional 2D and 3D Seismic Yes  

2019 Anadarko Block 5/6/7 2D Seismic Yes  

2021 Searcher West Coast regional 2D and 3D Seismic Yes (currently appealed) 2D: Jan 2022 (incomplete) 

2021 TGS West Coast regional 2D Seismic Yes No 

2021 Tosaco Block 1, ER362 3D Seismic Withdrawn - 

2022 Ion Deep Water Orange Basin 3D Seismic Application in prep. No 

2022 Searcher Deep Water Orange Basin 3D Seismic Basic Assessment ongoing No 

2022 Shearwater Deep Water Orange Basin 3D Seismic Basic Assessment ongoing No 

2022 TGS Deep Water Orange Basin 3D Seismic Basic Assessment ongoing No 

2022 TEEPSA Block 5/6/7 Exploration drilling Decision awaited No - current project 

2022 TEEPSA Deep Water Orange Basin 2D and 3D Seismic, drilling EIA ongoing No - current project 
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5 SUMMARY AND RECOMMENDATIONS  

Given the significant local shipping traffic and relatively strong metocean conditions specific to the area 

surrounding Block 2912, the pre-existing ambient noise levels are expected to be within the higher range 

of the typical ambient noise levels, i.e., 90 - 130 dB re 1 µPa for the frequency range 10 – 10 kHz  (SLR 

Canada, 2022).  The non-impulsive drilling operation noise is predicted to have low physiological 

impacts (both mortality and recovery injury) on fish. Continuous noise from non-impulsive drilling 

operation that is detectable by fishes can mask signal detection, and thus may have a pervasive effect 

on their behaviour. However, the consequences of this masking is unknown. According to Popper et al. 

(2014), for non-impulsive noise sources in general, relatively high to moderate behavioural risks are 

expected at near to intermediate distances (tens to hundreds of meters) from the source location and 

relatively low behavioural risks are expected for fish species at far field distances (thousands of meters) 

from the source location. The cumulative sound fields based on an assumed 9-hour operation of VSP 

per well (of up to 250 pulses) were modelled and the zones of cumulative impact on fish were found to 

extend from the drilling site to distances of 330 m (TTS effects) and 60 m (recoverable injury). Due to 

the location Block 2912 being well offshore (290 km from the coastline), only the large pelagic longline 

sector operates in this deepwater environment. The noise generated during the pre-drilling surveys and 

drilling operations may affect the availability of fish for capture, however, the impact is expected to be of 

limited in extent.  

Within the area of interest for drilling, wellhead abandonment on the seafloor would not present a risk 

to the fishing industry as there are currently no demersal fisheries that operate within the licence block. 

The short-term exclusion of fisheries from operating in the vicinity of the well drilling unit and pre-drilling 

survey vessel is likely to present a localised and short term impact on the large pelagic longline sector, 

which is the only fishing sector that operates within the area of interest.  

The proposed exploration activities (normal operations) to be undertaken by TEEPNA within Block 2912 

are expected to result in impacts on the large pelagic longline sector, ranging from negligible to low 

significance without mitigation.  Only in the case of an accidental well blow-out are impacts of high 

significance expected.  The potential impacts can be adequately mitigated with the implementation of 

the proposed mitigation measures (as included in the ESMP), which are in line with current industry 

good practice for drilling undertaken in Namibian waters.  With implementation of recommended 

mitigation measures, the significance would reduce to medium. 

Despite the 32 wells that have been drilled in the Namibian offshore, there is no evidence of long-term 

negative change (i.e. cumulative impacts) to fisheries as a direct result of these exploration drilling 

activities. 

Capricorn Marine Environmental Pty Ltd is of the opinion that this assessment is sufficiently robust and 

provides sufficient information for the competent authority to make an informed decision on the proposed 

project taking into consideration the significance of potential impacts on the Namibian fishing industry.  

It is recommended that the commitments presented in this report should be conditional to the 

Environmental Clearance Certificate, should the Ministry of Environment, Forestry and Tourism approve 

the application. 
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Table 5.1:  Summary of Identified Project Impacts, Evaluation of Impacts and Recommended Mitigation Measures for Fisheries. 

No. 

Description of the 

environmental 

aspect 

Description of the potential 

impact 
Evaluation Recommendation Mitigation 

1 NORMAL DRILLING OPERATIONS 

1.1 Discharge of 

cuttings, drilling fluid 

and cement into the 

marine environment 

Reduction of catch / 

increased fishing effort due to 

smothering and increased 

turbidity 

The direct effects of an increase in sediment in the water column and 

sediment deposition on the seabed extend to potential smothering of 

benthic fauna, which could in turn affect predator–prey interactions and 

thus normal feeding patterns of certain fish species, thereby resulting in 

reduced catch and/or increased fishing effort. The potential impact is 

considered to be localised and of low intensity in the short-term.  The 

likelihood of the impact occurring is possible, if the well drilling is 

undertaken within fishing grounds. In terms of the interaction with 

fisheries, Licence Block 2912 overlaps only with fishing grounds of the 

large pelagic long-line sector. Refer to section 4.1.3 

None 

1.2 Noise (including 

drilling, vessels and 

vertical seismic 

profiling (VSP)) 

Reduction of catch / 

increased fishing effort due to 

changes in fish behaviour 

The noise assessment undertaken by SLR (2022), which considered a 

well at a water depth of 3100 m, identified exclusion zones (EZ) for 

different noise-generating activities based on threshold criteria for low 

to medium sensitivity and high sensitivity fish species.  

Drilling Unit (Non-Impulsive Sound) 

The non-impulsive drilling operation noise is predicted to have low 

physiological impacts (both mortality and recovery injury) on fish and 

sea turtle species. Relatively low behavioural risks are expected for fish 

species at far field distances (thousands of meters) from the source 

location 

Vertical Seismic Profiling (VSP) 

Provided that fish, eggs and larvae are not located directly below the 

VSP source or within the main directivity of the source, TTS may occur 

in fish if they remain within 50 m of VSP operations for a period of 9 

hours. Low level disturbance to fish may occur at a distance of up to 

330 m. Refer to section 4.2.2. 

The licence block is situated at least 120 km offshore of Tripp 

Seamount, an important fishing ground targeted by the tuna pole 

Ramp up of sound source during VSP operations from 

zero to full operating volume over a period of 20 minutes 

(=”soft-start” procedure)  
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No. 

Description of the 

environmental 

aspect 

Description of the potential 

impact 
Evaluation Recommendation Mitigation 

sector. Since low level disturbance to fish is expected at a maximum 

distance of 330 m from VSP operations, it is expected that noise would 

attenuate to ambient levels before reaching Tripp Seamount. The block 

coincides with the fishing area of the large pelagic long-line sector 

only. The sound levels generated during the drilling activities would be 

expected to attenuate to below threshold levels for behavioural 

disturbance well before reaching fishing grounds of any other sector. 

1.3 Implementation of 

the 500 m safety 

zone around the 

drilling unit and 

exclusion from 

fishing grounds / 

transport routes 

Reduction of fishing grounds 

and associated loss of catch / 

increased fishing effort due to 

exclusion 

The licence block overlaps with the fishing grounds of one fisheries 

sector namely the large pelagic long-line sector (see section 3.3.1 and 

4.1.1). During the operational phase of the project, large pelagic long-

line vessels could be excluded from targeting fish in the vicinity of the 

drilling area due to the safety zone around the drilling unit. The affected 

area is considered to be localised (78.5 ha around the drilling unit) and 

therefore of low intensity.  This impact is expected to be of temporary 

duration and fully reversible. 

Abandonment of wellheads would not be expected to present a 

permanent obstruction to any Namibian fishing sectors as the demersal 

trawling activities do not coincide with the licence block and pelagic 

(surface-directed) operations would not be subject to permanent 

exclusion.  

Distribute a Notice to Mariners to key stakeholders prior 

to the well-drilling operations. The Notice to Mariners 

should give notice of (1) the co-ordinates of the drilling 

area, (2) an indication of the proposed operational 

timeframes, (3) the dimensions of the safety zone around 

the drilling unit (500 m), and (4) details on the 

movements of support vessels servicing the project. Key 

stakeholders include the Association of Namibian Fishing 

Industries, and the Namibian Large Pelagic Longlining 

Association. 

Notify the Directorate of Maritime Affairs, SANHO, 

Namibian Ports Authority and the MFMR Monitoring, 

Control and Surveillance Unit in Walvis Bay. 

SANHO to broadcast a navigational warning via 

Navigational Telex (Navtext), Lüderitz Port Control and 

Walvis Bay radio for the duration of the activity. 

The lighting on the drilling and support vessels should be 

managed to ensure that they are sufficiently illuminated 

to be visible to fishing vessels, as well as ensure that it is 

reduced to a minimum compatible with safe operations 

and to limit disturbance to pelagic seabirds. 

Notify any fishing vessels at a radar range of 5 nm from 

the drilling unit via radio regarding the safety 

requirements around the vessel. 

Implement a grievance mechanism in case of disruption 

to fishing or navigation. 
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No. 

Description of the 

environmental 

aspect 

Description of the potential 

impact 
Evaluation Recommendation Mitigation 

Report to SANHO any significance loss of equipment 

should this not be recoverable. 

2 UNPLANNED ACTIVITIES 

2.1 Small operational 

spill and release of 

oil (including fuel 

and hydraulic fluid) 

into the marine 

environment 

Exclusion of fisheries from 

polluted areas and 

displacement of targeted 

species from normal feeding / 

fishing areas, as well as 

damage to fishing gear 

An oil spill modelling study in (Pimental et al., 2022)  predicted that a 

small diesel spill would be relatively short-lived on the water surface (< 

10 days) and would have a relatively small footprint that was predicted 

not to reach the shore nor the sensitive nearshore environment.   

 

Ensure personnel are adequately trained in both accident 

prevention and immediate response, and resources are 

available on each vessel. 

Use low toxicity dispersants cautiously and only with the 

permission of MFMR. 

As far as possible, and whenever the sea state permits, 

attempt to control and contain the spill at sea with suitable 

recovery techniques to reduce the spatial and temporal 

impact of the spill. 

2.2 Large well blow-

outs and release of 

oil (including fuel 

and hydraulic fluid) 

into the marine 

environment 

Exclusion of fisheries from 

polluted areas and 

displacement of targeted 

species from normal feeding / 

fishing areas, as well as 

damage to fishing gear 

Although unlikely to occur, a well blow-out is the greatest 

environmental threat from an offshore drilling operation and would 

affect fisheries sectors through routine operations and/or recruitment. 

Based on the results of the modelling study, the oil plume would move 

from the drilling location in a north-westerly direction and would not 

move onto the continental shelf or reach areas of importance such as 

spawning areas and nursery grounds. The footprint of the plume is 

predicted to remain offshore of the 1000 m depth contour and therefore 

coincides only with the operational range of the large pelagic longline 

sector. 

 

Ensure that Emergency Command and Control 

Management arrangements are in place.  These range 

from the On-scene Commander, normally at the source 

of the incident, to the main Emergency Control Centre 

Incident Commander who takes over control.  As each 

level is activated the level of response would equally 

escalate. 

Use low toxicity dispersants that rapidly dilute to 

concentrations below most acute toxicity thresholds.  

Dispersants should be used cautiously and only with the 

permission of MFMR. 

As far as possible, and whenever the sea state permits, 

attempt to control and contain the spill at sea with 

suitable recovery techniques to reduce the spatial and 

temporal impact of the spill. 

In the event of a spill, use satellite-borne Synthetic 

Aperture Radar (SAR)-based oil pollution monitoring to 

track the behaviour and size of the spill and optimise 

available response resource. 
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No. 

Description of the 

environmental 

aspect 

Description of the potential 

impact 
Evaluation Recommendation Mitigation 

Ensure adequate resources are provided to Oil Spill 

Contingency Plan (including collect and transport oiled 

birds to a cleaning station). 

Ensure agreement with OSRL is in place and current to 

ensure mobilisation and use of following in the event of a 

well blow-out: 

Capping stack in Saldanha Bay and other international 

locations. 

Subsea Dispersion Injection (SSDI) kit 
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APPENDIX 1: CURRICULUM VITAE 

 

SARAH WILKINSON SACNASP-Registered Professional Natural Scientist (Membership number 115666) 

Geographical information systems, mapping and data analysis of southern African fisheries 

 

Date of Birth: 20 June 1979 

 

Nationality: South African / British 

 

Academic Record: University of Cape Town, South Africa; BSc Honours (2001) 

 University of Cape Town; BSc (Oceanography and Botany 1998 – 2000) 

 

Employment Record: Capricorn Marine Environmental (Pty) Ltd (2003 – 2019) 

 Institute of Plant Conservation, University of Cape Town (2002) 

 

Languages:  English (First language); Afrikaans & French (Basic written & spoken) 

 

Key Experience: 

 

• Geographical information systems, mapping and data analysis with focus on fisheries, oil and gas 

specialist assessments. 

• Specialist assessments on the impact of offshore hydrocarbon exploration and installation activities 

on fisheries in South Africa, Namibia, Mozambique and Angola (in accordance with scoping and EIA 

requirements). A selection of projects over the last five years is listed overleaf and a full list of 

project reports is available on request. 

• Management of Marine Mammal Observer (MMO), Passive Acoustic Monitoring (PAM) and Fisheries 

Liaison Services for seismic survey vessels in the offshore sub-Saharan region (a full list of over 100 

deployments is available on request). 

• Management of the industry-funded ship-based scientific observer programmes for the South African 

Pelagic Fishing Industry Association (SAPFIA) and the SA Deepsea Trawling Industry Association 

(SADSTIA). 

• GIS support and analysis of the South African fishery catch and effort for use in the Offshore Marine 

Protected Area Project - contracted by the South African National Biodiversity Institute (SANBI). 

• A review on the effects of trawling on benthic habitat in part fulfilment of the Marine Stewardship 

Council certification of the South African hake trawl fishery (Client: South African Deepsea Trawling 

Industry Association (SADSTIA). 

• Spatial mapping of the proposed expanded Saldanha Bay Aquaculture Development Zone (ADZ) in 

line with the goals of operation Phakisa. 

• Offshore Marine Protected Areas Project: spatial distribution/ mapping of South Africa’s commercial 

fisheries for the South African National Biodiversity Institute 

• Hake longline sector footprint: Spatial distribution of fishing effort and overlap with benthic habitats of 

the South African Exclusive Economic Zone (2002 – 2012) for WWF South Africa 

• “Ringfencing the trawl footprint”:- Desktop study for the South African Deepsea Trawling Industry 

Association 
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A complete list of Fisheries Impact Assessment Reports and Environmental Monitoring Close-Out Reports is 

available on request. 

 

SOUTH AFRICA EXPERIENCE : Selected projects undertaken over the past five years 

Client Activity Area Date 
Total E&P South Africa Well Drilling Block 11B/12B Jun 2020 
Total E&P South Africa Seismic Survey/Well drill South Outeniqua Jun 2020 

ACER / Equiano Cable System 
Subsea Cables 
(Telecommunications) 

Melkbosstrand, West 
coast, South Africa 

Nov 2019 

Total E&P South Africa Seismic Survey Block 11B/12B Oct 2019 
Total E&P South Africa Well Drilling Southeast Coast Jul 2019 

METISS Cable System 
Subsea Cables 
(Telecommunications) 

East Coast Mar 2019 

Petroleum Geo-Services Seismic Survey West & Southwest Coasts Oct 2018 
Belton Park Trading 127 (Pty) Ltd Marine Mining 2C & 3C Sep 2018 
IOX Subsea Cables South Coast Jun 2018 
De Beers Marine Marine Mining 6C Jun 2018 
ENI Well Drilling East Coast Jun 2018 
Petroleum Geo-Services Seismic Survey East & South Coasts Jan 2018 
Alexkor Marine Mining 1A-C,2A,3A,4A-B Sep 2017 
Impact Africa Ltd Seismic Survey Orange Basin Jul 2017 
Sungu Sungu Oil (Pty) Ltd Seismic Survey Pletmos Basin Mar 2017 
PetroSA (Pty) Ltd Subsea Pipeline  E-BK, Block 9 Feb 2017 
ACE Cable / MTN (Pty) Ltd Subsea Cables West Coast Sep 2016 
West Coast Resources (Pty) Ltd Marine Mining 6A-8A Jul 2016 
Belton Park Trading 127 (Pty) Ltd Marine Mining 2C May 2016 
Spectrum ASA Seismic Survey West Coast Jan 2016 
Schlumberger Seismic Survey East Coast Nov 2015 
Rhino Oil & Gas Exploration Seismic Survey Blocks 3617/3717 Nov 2015 
Belton Park Trading 127 (Pty) Ltd Marine Mining 2C-5C Jan 2015 

Aquaculture development zone 
Identification of suitable areas for expansion of aquaculture within 
Saldanha Bay 

 

NAMIBIAN EXPERIENCE : Selected projects undertaken over the past five years 

Client Activity Area Date 
Total E&P Namibia Seismic Survey 2912 & 2913B Jul 2020 
ACER / Equiano Subsea Cable Regional Jun 2020 
GALP/Windhoek PEL 23 & 28 B.V. Well Drilling PEL82 & PEL83 Jul 2019 
Shell Namibia B.V. Seismic Survey PEL39 May 2018 
Shell Namibia B.V. Well Drilling PEL39 Oct 2017 
Spectrum Geo Ltd Seismic Survey Regional (North) Jun 2017 
GALP Seismic Survey PEL82 & PEL83 May 2017 
Spectrum Geo Ltd Seismic Survey Regional (South) Oct 2016 
LK Mining Marine Mining EPL5965 May 2016 
Murphy Lüderitz Oil Co. Ltd Well Drilling 2613A & 2613B Jul 2015 
Xaris Energy Namibia Subsea Pipeline Installation Walvis Bay Jul 2015 
Nabirm Energy Services (Pty) Ltd Seismic Survey 2113A Jan 2015 
Namdeb Mapping of benthic habitat types, Southern Namibia inshore and 

nearshore region 
 

 

Courses and Symposia : 

• 7th and 5th International Symposia on GIS/Spatial Analyses in Fishery and Aquatic Sciences, 
Hakodate, Japan & Wellington, New Zealand. International Fishery GIS Society  

• Joint Nature Conservation Committee-certified Marine Mammal Observer Training (Intelligent Ocean 
Training Services) 
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• Passive Acoustic Monitoring Training (Intelligent Ocean Training and Consultancy Services and 
Seiche Measurements Ltd) 

• Bureau of Ocean Energy Management, Regulation and Enforcement Gulf of Mexico: Protected 
Species Observer Training 

• ArcGIS I, II and Spatial Analyst (GIMS: ESRI South Africa) 

• Maxsea Navigational Software (TimeZero) 

• Marine Stewardship Council Chain of Custody Training Course (Moody Marine Ltd) 

• SAQA-approved learning facilitator 
 

 

Publications: 

 

Massie, P, Wilkinson S & D Japp 2015. Hake longline sector footprint: Spatial distribution of fishing effort and 

overlap with benthic habitats of the South African Exclusive Economic Zone (2002 – 2012). Capricorn 

Marine Environmental, Cape Town 15 pages. 

Sink KJ, Wilkinson S, Atkinson LJ, Leslie RW, Attwood CG and McQuaid KA 2013. Spatial management of 

benthic ecosystems in the South African demersal trawl fishery. South African National Biodiversity 

Institute, Pretoria.22 pages. 

Sink K, Wilkinson S, Atkinson L, Sims P, Leslie R and C Attwood 2012. The potential impacts of South Africa's 

demersal trawl fishery on benthic habitats: Historical perspectives, spatial analyses, current review and 

potential management actions. South African National Biodiversity Institute (SANBI). 

Technical Report: Spatial/data layers of South African commercial fisheries (May 2009). Prepared for South 

African National Biodiversity Institute. 

Wilkinson, S. and D. Japp. 2009. Spatial boundaries of the South African hake-directed trawling industry: trawl 

footprint estimation prepared for the South African Deepsea Trawling Industry Association (SADSTIA) - 

unpublished 

Benguela Current Large Marine Ecosystem State of Stocks Review: Report No.1 (2007). Eds D.W. Japp, M.G. 

Purves and S. Wilkinson, Cape Town. 

Description and evaluation of hake-directed trawling intensity on benthic habitat in South Africa: Prepared for 

the South African Deepsea Trawling Industry Association in fulfilment of the Marine Stewardship Council 

certification of the South African hake-directed trawl fishery; condition 4. December 2005. Fisheries & 

Oceanographic Support Services cc, Cape Town 

Purves, MG, Wissema J, Wilkinson S, Akkers T & D. Agnew. 2006. Depredation around South Georgia and 

other Southern Ocean fisheries. Presented at the Symposium: 'Fisheries Depredation by Killer and 

Sperm Whales: Behavioural Insights, Behavioural Solutions', Pender Island, British Columbia, Canada 

from Oct. 2-5, 2006. 

Gremillet D., Pichegru L., Kuntz G., Woakes A.G., Wilkinson S., Crawford, R.J.M. and P.G. Ryan. 2007. A 

junk-food hypothesis for gannets feeding on fishery waste. Proc. R. Soc. B. 

doi:10.1098/rspb.2007.1763. Online publication. 

 

 

 

 

 

 

 

 



EXPLORATION DRILLING, BLOCK 2912, NAMIBIA  COMMERCIAL FISHERIES SPECIALIST REPORT 

CAPRICORN MARINE ENVIRONMENTAL PTY LTD 11 

 

APPENDIX 2: IMPACT ASSESSMENT METHODOLOGY 

 

The table below defines the criteria used to categorise the impact nature and type: 

 

 

Definitions of Impact Assessment Criteria and Categories Applied 

Definitions of the criteria used in assessing impact significance and the assigned categories, and the additional criteria 

used to describe the impacts, are summarised in the table below. 

 

Criterion Definition Categories 

Sensitivity Sensitivity is a rating given to the importance and/ or vulnerability of a 

receptor (e.g. conservation value of a biodiversity feature or cultural 

heritage resource or social receptor).  

Very Low, Low, Medium, 

High, Very High 

Magnitude 

(or 

consequence) 

A term describing the actual change predicted to occur to a resource 

or receptor caused by an action or activity or linked effect. It is derived 

from a combination of Intensity, Extent and Duration and takes into 

account scale, frequency and degree of reversibility 

Very Low, Low, Medium, 

High, Very High 

Intensity A descriptor for the degree of change an impact is likely to have on 

the receptor which takes into account scale and frequency of 

occurrence. 

Very Low, Low, Medium, 

High 

Extent The spatial scale over which the impact will occur. Site, Local, National, 

Regional, International 

/Transboundary 

Duration Time scale over which the consequence of the effect on the receptor/s 

will last. [Note that this does not apply to the duration of the project 

activity]. The terms ‘Intermittent’ and ‘Temporary’ may be used to 

describe the duration of an impact. 

Short-term, Medium-

term, Long-term, 

Permanent 

Term Definition 

Nature of 

Impact 

The direction of impact and whether it leads to an adverse effect (negative), beneficial effect (positive) or 

no effect (neutral) 

Positive 
An impact that is considered to represent an improvement to the baseline conditions or introduces a 

positive change to a receptor. 

Negative 
An impact that is considered to represent an adverse change from the baseline conditions or receptor, or 

introduces a new adverse effect. 

Neutral An impact that has no or negligible effect on the receptor. 

Type Cause and effect relationship between the project activity and the nature of effect on receptor 

Direct 

Impacts that result from a direct interaction between a proposed project activity and the receiving 

environment (e.g. effluent discharge and receiving water quality). Sometimes referred to as primary 

impacts. 

Indirect 
Impacts that are not a direct result of a proposed project, often produced away from or as a result of a 

complex impact pathway. Sometimes referred to as secondary impacts.   

Induced 

A type of indirect impact resulting from factors or activities caused by the presence of the Project but 

which are not always planned or expected (e.g. human in-migration along new access or for jobs 

creating increased demand on resources). 

Residual  
The impacts that remain after implementation of the project and all associated mitigation and other 

environmental management measures. 
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Criterion Definition Categories 

Probability A descriptor for the likelihood of the impact occurring. Most assessed 

impacts are likely to occur but Probability is typically used to qualify 

and contextualise the significance of unplanned events or major 

accidents. 

Unlikely, Possible, 

Likely, Highly Likely, 

Definite 

Confidence A descriptor for the degree of confidence in the evaluation of impact 

significance. 

Low, Medium, High, 

Certain 

Mitigation 

potential  

A descriptor for the degree to which the impact can be mitigated to an 

acceptable level. 

None, Very Low, Low, 

Medium, High 

Loss of 

Irreplaceable 

resources 

A descriptor for the degree to which irreplaceable resources will be 

lost, fragmented or damaged. 

Low, Medium, High 

Reversibility A descriptor for the degree to which an impact can be reversed. Irreversible, Partially 

Reversible, Fully 

Reversible 

Cumulative  A descriptor of the potential for an impact to have cumulative impacts 

to arise. 

Unlikely, Possible, Likely 

 

Sensitivity is a term that covers the ‘importance’ (e.g. value of an ecological receptor or heritage resource) or 

‘vulnerability’ (e.g. ability of a social receptor to cope with change) of a receptor to a project-induced change.  It takes into 

account ‘Irreplaceability’ – a measure of the value of, and level of dependence on, impacted resources to society and/or 

local communities, as well as of consistency with policy (e.g. conservation) targets or thresholds. Broad definitions of 

sensitivity ratings for abiotic receptors are defined below.  

Sensitivity Rating Definition 

Social Receptors Individuals, communities or groups of stakeholders 

Very Low 

Receptors who are not vulnerable or susceptible to project-related changes and have 

substantive resources and support to understand and anticipate Project impacts. Such 

receptors have the ability to avoid negative Project impacts, or to cope with, resist or recover 

from the consequences of a such an impact with negligible changes to their lives, or will derive 

little benefit or opportunities from the project. 

Low 

Receptors who have few vulnerabilities and are marginally susceptible to project-related 

changes but still have substantive resources and support to understand and anticipate a 

Project impact. Such receptors are able to easily adapt to changes brought about by the 

project with marginal impacts on their living conditions, livelihoods, health and safety, and 

community well-being, or will derive marginal benefits or opportunities from the project. 

Medium 

Receptors have some vulnerabilities and are more susceptible to project-related changes 

given they only have moderate access to resources, support, or capacity to understand and 

anticipate a Project impact. Such receptors are not fully resilient to Project impacts but are 

generally able to adapt to such changes albeit with some diminished quality of life.  

For positive impacts, these receptors are likely to derive a moderate level of benefit or 

opportunities from the project. 

High 

Receptors are vulnerable and susceptible to project-related changes, and have minimal 

access to resources, support, or capacity to understand and anticipate a Project impact. Such 

receptors are not resilient to Project impacts and will not be able to adapt to such changes 

without substantive adverse consequences on their quality of life.  

For positive impacts, these receptors are likely to derive a substantial level of benefits or 

opportunities from the project.  

Very High 
Receptors are highly vulnerable and have very low resilience to project-related changes. By 

fact of their unique social setting or context, such receptors have a diminished or lack of 
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Sensitivity Rating Definition 

capacity to understand, anticipate, cope with, resist or recover from the consequences of a 

potential impact without substantive external support.  

For positive impacts, receptors are likely to derive substantial benefits or opportunities from the 

project which could lead to significant and sustained improvement in their quality of life. 

 

Determination of Magnitude (or Consequence) 

Definitions of Criteria Used to Derive Magnitude 

The term ‘magnitude’ (or ‘consequence’) describes and encompasses all the dimensions of the predicted impact 

including:  

• the nature of the change (what is affected and how); 

• its size, scale or intensity;  

• degree of reversibility; and 

• its geographical extent and distribution.  

Taking the above into account, Magnitude (or consequence) is derived from a combination of ‘Intensity’, ‘Duration’ and 

’Extent’. 

 

The criteria for deriving Intensity, Extent and Duration are summarised below. 

Criteria Rating Description 

Criteria for ranking of the 

INTENSITY of 

environmental impacts 

taking into account 

reversibility and scale 

VERY LOW 

Negligible change, disturbance or nuisance which is barely 

noticeable or may have minimal effect on receptors or affect a 

tiny proportion of the receptors. 

LOW 

Minor (Slight) change, disturbance or nuisance which is easily 

tolerated and/or reversible in the short term without intervention, 

or which may affect a small proportion of receptors.   

MEDIUM 

Moderate change, disturbance or discomfort caused to receptors 

or which is reversible over the medium term, and/or which may 

affect a moderate proportion of receptors.   

HIGH 

Prominent change, or large degree of modification, disturbance 

or degradation caused to receptors or which may affect a large 

proportion of receptors, possibly entire species or community and 

which is not easily reversed.  

Criteria for ranking the 

EXTENT / SPATIAL 

SCALE of impacts 

SITE 
Impact is limited to the immediate footprint of the activity and 

immediate surrounds within a confined area.  

LOCAL 
Impact is confined to within the project concession / licence area 

and its nearby surroundings. 

REGIONAL 
Impact is confined to the region, e.g. coast, basin, catchment, 

municipal region, district, etc. 

NATIONAL 
Impact may extend beyond district or regional boundaries with 

national implications. 

INTERNATIONAL 
Impact extends beyond the national scale or may be 

transboundary. 

Criteria for ranking the 

DURATION of impacts 

SHORT TERM The duration of the impact will be < 1 year or may be intermittent. 

MEDIUM TERM The duration of the impact will be 1-5 years. 
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Criteria Rating Description 

LONG TERM 

The duration of the impact will be 5-25 years, but where the 

impact will eventually cease either because of natural processes 

or by human intervention. 

PERMANENT 

The impact will endure for the reasonably foreseeable future (>25 

years) and where recovery is not possible either by natural 

processes or by human intervention. 

 

Determining Magnitude (or consequence) Ratings 

Once the intensity, extent and duration are defined based on the definitions set out above, the magnitude (or 

consequence) of negative and positive impacts is derived based on the table below. It should be noted that there may be 

times when these definitions may need to be adjusted to suit the specific impact where justification should be provided. 

For instance, the permanent loss of the only known occurrence of a species in a localised area of impact can only 

achieve a “High” magnitude rating but could, in this instance, warrant a Very High rating. The justification for amending 

the rating should be indicated in the impact table. 

 

Magnitude/Conse-quence 

Rating 

Description 

VERY HIGH 

Impacts could be EITHER: 

 of high intensity at a regional level and endure in the long term; 

OR of high intensity at a national level in the medium or long term; 

OR of medium intensity at a national level in the long term. 

HIGH 

Impacts could be EITHER: 

 of high intensity at a regional level and endure in the medium term; 

OR  of high intensity at a national level in the short term; 

OR  of medium intensity at a national level in the medium term; 

OR  of low intensity at a national level in the long term; 

OR  of high intensity at a local level in the long term; 

OR  of medium intensity at a regional level in the long term. 

MEDIUM 

Impacts could be EITHER: 

 of high intensity at a local level and endure in the medium term; 

OR  of medium intensity at a regional level in the medium term; 

OR  of high intensity at a regional level in the short term; 

OR  of medium intensity at a national level in the short term; 

OR  of medium intensity at a local level in the long term; 

OR  of low intensity at a national level in the medium term; 

OR  of low intensity at a regional level in the long term. 

LOW 

Impacts could be EITHER 

 of low intensity at a regional level and endure in the medium term; 

OR  of low intensity at a national level in the short term; 

OR  of high intensity at a local level and endure in the short term; 

OR  of medium intensity at a regional level in the short term; 

OR  of low intensity at a local level in the long term; 

OR  of medium intensity at a local level and endure in the medium term. 
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Magnitude/Conse-quence 

Rating 

Description 

VERY LOW 

Impacts could be EITHER  

 of low intensity at a local level and endure in the medium term; 

OR  of low intensity at a regional level and endure in the short term; 

OR  of low or medium intensity at a local level and endure in the short term. 

OR  Zero to very low intensity with any combination of extent and duration.  

 

 

Determination of Impact Significance 

The significance of an impact is based on expert judgement of the sensitivity (importance or vulnerability) of a receptor 

and the magnitude (or consequence) of the effect that will be caused by a project-induced change. In summary, the 

impact assessment method is based on the following approach: 

Significance = Magnitude x Sensitivity 

Where Magnitude = Intensity + Extent + Duration  

Once ratings are applied to each of these parameters the following matrix is used to derive Significance: 

  SENSITIVITY 

  VERY LOW LOW MEDIUM HIGH VERY HIGH 

M
A

G
N

IT
U

D
E

 (
o

r 
C

O
N

S
E

Q
U

E
N

C
E

) VERY LOW NEGLIGIBLE NEGLIGIBLE VERY LOW LOW LOW 

LOW VERY LOW VERY LOW LOW LOW MEDIUM 

MEDIUM LOW LOW MEDIUM MEDIUM HIGH 

HIGH MEDIUM MEDIUM HIGH HIGH VERY HIGH 

VERY HIGH HIGH HIGH HIGH VERY HIGH VERY HIGH 

 

Broad definitions of impact significance ratings are provided in the table below. Impacts of ‘High’ and ‘Very High’ 

significance require careful evaluation during decision-making and need to be weighed up against potential long-term 

socioeconomic benefits of the project to inform project authorisation. Where there are residual biodiversity impacts of 

‘High’ and ‘Very High’ significance this will require careful examination of offset feasibility and confirmation that an offset 

is possible prior to decision-making. 

 

Significance 

Rating 

Interpretation 

Very High Impacts where an accepted limit or standard is far exceeded, changes are well outside the range 

of normal variation, or where long-term to permanent impacts of large magnitude (or consequence) 

occur to highly sensitive resources or receptors.  

For adverse residual impacts of very high significance, there is no possible further feasible 

mitigation that could reduce the impact to an acceptable level or offset the impact, and natural 

recovery or restoration is unlikely. The impact may represent a possible fatal flaw and decision-

making will need to evaluate the trade-offs with potential social or economic benefits.  

Positive social impacts of very high significance would be those where substantial economic or 

social benefits are obtained from the project for significant duration (many years). 

High Impacts where an accepted limit or standard is exceeded; impacts are outside the range of normal 

variation or adverse changes to a receptor are long-term. Natural recovery is unlikely or may only 
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Significance 

Rating 

Interpretation 

occur in the long-term and assisted and ongoing rehabilitation is likely to is required to reduce the 

impact to an acceptable level.  

High significance residual impacts warrant close scrutiny in decision-making and strict conditions 

and monitoring to ensure compliance with mitigation or other compensation requirements.  

Positive social impacts of high significance would be those where considerable economic or social 

benefits are obtained from the project for an extended duration in the order of several years. 

Medium Moderate adverse changes to a receptor where changes may exceed the range of natural 

variation or where accepted limits or standards are exceeded at times. Potential for natural 

recovery in the medium-term is good, although a low level of residual impact may remain. Medium 

impacts will require mitigation to be undertaken and demonstration that the impact has been 

reduced to as low as reasonably practicable (even if the residual impact is not reduced to Low 

significance).   

Positive social impacts of medium significance would be those where a moderate level of benefit is 

obtained by several people or a community, or the local, regional or national economy for a 

sustained period, generally more than a year. 

Low Minor effects will be experienced, but the impact magnitude (or consequence) is sufficiently small 

(with and without mitigation) and well within the range of normal variation or accepted standards, or 

where effects are short-lived. Natural recovery is expected in the short-term, although a low level of 

localised residual impact may remain.  In general, impacts of low significance can be controlled by 

normal good practice but may require monitoring to ensure operational controls or mitigation is 

effective. Positive social impacts of low significance would be those where a few people or a small 

proportion of a community in a localised area may benefit for a few months. 

Very Low Very minor effects on resources or receptors are possible but the predicted effect represents a 

minimal change to the distribution, presence, function or health of the affected receptor, and no 

mitigation is required. 

Negligible Predicted impacts on resources or receptors of very low or low sensitivity are imperceptible or 

indistinguishable from natural background variations, and no mitigation is required. 

 

Additional Assessment Criteria 

 

Additional criteria that are taken into consideration in the impact assessment process and specified separately to further 

describe the impact and support the interpretation of significance, include the following: 

• Probability (Likelihood) of the impact occurring (which is taken into account mainly for unplanned events);  

• Degree of Confidence in the impact prediction; 

• Degree to which the impact can be mitigated; 

• Degree of Resource Loss (i.e. the extent to which the affected resource/s will be lost, taking into account 

irreplaceability); and 

• Reversibility – the degree to which the impact can be reversed. 

• Cumulative Potential – potential for cumulative impacts with other planned projects or activities.  

 

Definitions for these supporting criteria are indicated below.  

Criteria Rating Description 

Criteria for determining 

the PROBABILITY of 

impacts 

UNLIKELY 

Where the possibility of the impact to materialise is very low 

either because of design or historic experience, i.e. ≤ 5% chance 

of occurring. 
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Criteria Rating Description 

POSSIBLE 
Where the impact could occur but is not reasonably expected to 

occur i.e. 5-35% chance of occurring. 

LIKELY 
Where there is a reasonable probability that the impact would 

occur, i.e. > >35 to ≤75% chance of occurring. 

HIGHLY LIKELY 
Where there is high probability that the impact would occur i.e. 

>75 to <99% chance of occurring. 

DEFINITE 
Where the impact would occur regardless of any prevention 

measures, i.e. 100% chance of occurring. 

Criteria for determining 

the DEGREE OF 

CONFIDENCE of the 

assessment 

LOW Low confidence in impact prediction (≤ 35%) 

MEDIUM 
Moderate confidence in impact prediction (between 35% and ≤ 

70%) 

HIGH High confidence in impact prediction (> 70%). 

 CERTAIN Absolute certainty in the impact prediction (100%) 

Criteria for the DEGREE 

TO WHICH IMPACT CAN 

BE MITIGATED 

NONE 
No mitigation is possible or mitigation even if applied would not 

change the residual impact. 

VERY LOW 
Some mitigation is possible but will have marginal effect in 

reducing the residual impact or its significance rating. 

LOW 
Some mitigation is possible and may reduce the residual impact, 

possibly reducing the impact significance. 

MEDIUM 
Mitigation is feasible and will reduce the residual impact and 

may reduce the impact significance rating. 

HIGH 

Mitigation can be easily applied or is considered standard 

operating practice for the activity and will reduce the residual 

impact and impact significance rating.  

Criteria for DEGREE OF 

IRREPLACEABLE 

RESOURCE LOSS  

LOW 
Where the activity results in a marginal effect on an irreplaceable 

resource. 

MEDIUM 
Where an impact results in a moderate loss, fragmentation or 

damage to an irreplaceable receptor or resource. 

HIGH 

Where the activity results in an extensive or high proportion of 

loss, fragmentation or damage to an irreplaceable receptor or 

resource.  

Criteria for 

REVERSIBILITY - the 

degree to which an impact 

can be reversed 

IRREVERSIBLE Where the impact cannot be reversed and is permanent. 

PARTIALLY 

REVERSIBLE 

Where the impact can be partially reversed and is temporary 

FULLY 

REVERSIBLE 

Where the impact can be completely reversed. 

Criteria for POTENTIAL 

FOR CUMULATIVE 

IMPACTS – the extent to 

which cumulative impacts 

may arise from interaction 

or combination from other 

planned activities or 

projects 

UNLIKELY Low likelihood of cumulative impacts arising. 

POSSIBLE Cumulative impacts with other activities or projects may arise. 

LIKELY Cumulative impacts with other activities or projects either 

through interaction or in combination can be expected. 
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