
 



 
 
 
 
 

DISCLAIMER 

 
This Verification Programme study was coordinated and prepared by J Midgley and Associates in 
accordance with reasonable professional standards and the terms of the contract agreed to between 
Namibian Marine Phosphate (Pty) Ltd and J Midgley and Associates. 
 
J Midgley and Associates makes no warranties, express or implied, whether arising by operation of law, 
course of performance or dealing, custom, usage in the trade or profession or otherwise, including 
without limitation implied warranties. 
 
The CSIR provided independent review and process quality control services to the Verification 
Programme study in accordance with reasonable professional standards and the terms of the contract 
agreed to between Namibian Marine Phosphate (Pty) Ltd and the CSIR. 
 
The CSIR makes no warranties, express or implied, whether arising by operation of law, course of 
performance or dealing, custom, usage in the trade or profession or otherwise, including without 
limitation implied warranties. 
 
 
 
 
 
 
 
 
 
 

CONDITIONS OF USE OF THIS REPORT 

COPYRIGHT © NAMIBIAN MARINE PHOSPHATE (PTY) LTD 2014  

ALL RIGHTS RESERVED 

© NMP 2014.  All rights to the intellectual property and/or contents of this document remain vested in 

Namibian Marine Phosphate (Pty) Ltd. (NMP).  This document is issued for the sole purpose for which it is 

supplied. All rights reserved. No part of this publication may be reproduced, distributed, or transmitted in any 

form or by any means, including photocopying, recording, or other electronic or mechanical methods, without 

the prior written permission of Namibian Marine Phosphate (Pty) Ltd, except in the case of brief quotations 

embodied in critical reviews and certain other non-commercial uses permitted by copyright law. For permission 

requests, ǿǊƛǘŜ ǘƻ bŀƳƛōƛŀƴ aŀǊƛƴŜ tƘƻǎǇƘŀǘŜ όtǘȅύ [ǘŘΣ ŀŘŘǊŜǎǎŜŘ ά!ǘǘŜƴǘƛƻƴΥ !ŘƳƛƴƛǎǘǊŀǘƛƻƴ aŀƴŀƎŜǊΣέ ŀǘ 

the address below. 

Email: info@namphos.com 

127 Theo-Ben Gurirab Street 

Walvis Bay 

Namibia 

  

mailto:info@namphos.com


 
 
 
 
 

 

© NMP 2014 
November 2014 

Page 1  

Namibian Marine Phosphate (Pty) Ltd 
 

ENVIRONMENTAL MANAGEMENT PLAN 
 

Sandpiper Project 
 

SP-1 Target Area 
 

Licence Area ML 170 
 

This Environmental Management Plan has been updated in accordance with the 

provisions of Chapter 8 of the Environmental Impact Assessment (2012) and 

completion of the planned  Verification Programme undertaken during 2013 - 2014.  

 

Report co-ordinated and prepared by: 

 

 

Mr Jeremy Midgley Pr.Sci.Nat 

J. Midgley & Associates 

PO Box 110 

Constantia 7806 

South Africa 

Email: mwjmidg@mweb.co.za 

 

 

 

 

 

 

 

 

 

Independent Programme Reviewer  

and Process Quality Controller: 

 

Mr Patrick Morant Pr.Sci.Nat 

CSIR 

PO Box 320 

Stellenbosch 7599 

South Africa 

Email: pmorant@csir.co.za 

 

November 2014 

mailto:mwjmidg@mweb.co.za
mailto:pmorant@csir.co.za


 
 
 
 
 

 

© NMP 2014 
November 2014 

Page 2  

 

1. INTRODUCTION 3 

2. THE ENVIRONMENTAL MANAGEMENT PROGRAMME 3 

2.1 Environmental Management Programme: Objectives 3 

2.2 Monitoring and ongoing assessment of impacts 4 

2.3 Performance Assessment 4 

2.4 Financial Provision 5 

2.5 Responsibilities 5 

3. COMPANY STANDARDS:  NAMIBIAN MARINE PHOSPHATE 6 

4. VESSEL: STANDARD OPERATIONS 8 

5. VESSEL: DREDGING OPERATIONS 17 

6. SOCIO-ECONOMICS 25 

7. MONITORING PLAN 27 

8. MONITORING PROGRAMMES 29 

8.1 Sediment Properties 29 

8.2 Dredge Sediments Plume Behaviour 34 

8.3 Dredge Sediment Plume Behaviour and Water Quality Effects 40 

8.4 Benthic Macrofauna 48 

8.5 Fish, Mammals and Seabirds ς Biodiversity 56 

9. APPENDICES  70 

Appendix 1 Environmental Policy Statement and Health and Safety Policy Statement 71 

Appendix 2  Project Insurances 74 

Appendix 3 HESQ Documents MV Cristobal Colon 82 

Appendix 4  MARPOL Annex I: MV Cristobal Colon 92 

Appendix 5 MARPOL Annex IV: MV Cristobal Colon 101 

Appendix 6 MARPOL Annex V: MV Cristobal Colon 105 

Appendix 7 MARPOL Annex VI: MV Cristobal Colon 110 

Appendix 8  List of Certificates: MV Cristobal Colon 122 



 
 
 
 
 

 

© NMP 2014 
November 2014 

Page 3  

 

ENVIRONMENTAL MANAGEMENT PLAN 
 

1.  

This Environmental Management Plan (EMP) has been established to ensure that the project 
complies with the Namibian Environmental Management Act (No. 7 of 2007); and to provide a 
control framework for implementing the management actions described in the Environmental 
Impact Assessment (EIA 2012), during dredging. The EMP is submitted to the Namibian Ministry of 
Environment and Tourism (MET) as part of the application for an Environmental Clearance 
Certificate for the proposed project ς The Recovery of Marine Phosphates from Mining Licence 
170 (ML 170). 
 
This framework EMP is supported by detailed monitoring programmes (Section 8).  
 
The EMP addresses dredging activities within and around the target dredge site SP-1 in ML 170, 
and vessel (dredger) operational activities. 
 
This EMP, which was presented as Chapter 8 in the EIA (2012) has now been updated following 
the conclusion of the Verification Programme in 2014 and submission to Ministry of Environment 
and Tourism in November 2014. The main updates comprise: 

 Inclusion of preliminary and operational modelling of the dredge plume as recommended 
by the CSIR in response to the comments from the SAIEA1 scientific reviewer and the Peer 
Review team2; and, 

 The originally planned biomass survey has been replaced by a biodiversity survey in 
consultation and agreement with NatMIRC / MFMR. 

 

2.  

Namibian Marine Phosphate (NMP) is committed to the implementation of responsible 
environmental management of their dredging operation, this commitment applies equally to all 
contractors retained by the Company.  
 

2.1 Environmental Management Programme: Objectives 

The implementation of the EMP serves to reduce the negative effects and optimize the positive 
effects of the marine operations. 
The objectives of the EMP are:  

                                                             
1
 External reviewer appointed by the Environmental Commissioner to review the 2012 EIA and EMP. 

2
 International independent Peer Review team appointed in 2014 by the EIA - EMP managing consultancy. 
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ω Processes: To achieve all requirements outlined in the EMP, including maintaining 
communication with all Interested and Affected Parties (I&APs) and compilation of 
Performance Assessments; 

ω Management systems: To establish an integrated safety, health, environment and quality 
(SHEQ) management system to facilitate the implementation of the EMP; 

ω Monitoring Surveys: To undertake the described monitoring programme; 

ω Vessels at sea: To ensure that the operations at sea are undertaken in accordance with 
accepted safe and responsible vessel management practices, and 

ω Emergencies: To have appropriate systems of response in place. 
 
The matrices presented herein provide details of the activities, aspects, and impacts of the project 
and the management actions required to address these impacts arising from the dredging 
operation and associated activities.  
 
The commitments described here (the EMP) form part of the authorisation agreement between 
NMP and the Government of the Republic of Namibia, as represented by the Ministry of 
Environment and Tourism (MET), the Ministry of Mines and Energy (MME), and other line 
ministries as advised.  Non-compliance with these commitments may result in approval being 
withdrawn. 

2.2 Monitoring and ongoing assessment of impacts 

The continued monitoring of activities and their impacts is detailed in Sections 4 to 8.  

 Fish, mammal and seabird biodiversity trawl surveys will commence in mid-year (June) 
following the issue of the Environmental Clearance Certificate; 

 Mammal and seabird observations from the dredger, during dredging operations3; 

 Sediment properties, including macrofauna, meiofauna and thiobacteria, collected in 
during the third (Year-3) year of dredging; 

 Preliminary predictive modelling and refined characterisation of the plume, eight months 
prior to the initiation of dredging; and, 

 Operational modelling of plume effects in the water column, during dredging for two 
seasonal cycles, late summer to early autumn, and mid-winter to mid-spring undertaken 
during the first year of dredging. 

2.3 Performance Assessment 

An Environmental Performance Assessment Report will be submitted annually to: the Mining 
Commissioner, Ministry of Mines and Energy; the Permanent Secretary of the Ministry of 
Environment and Tourism; and other line ministries as detailed in the Environmental Clearance 
Certificate.  Reporting will be annually on the calendar date of the issue of the Environmental 
Clearance Certificate. 

                                                             
3
 This requires the appointment of a vessel-based Environmental Control Officer. 
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2.4 Financial Provision 

The project holds vessel Protection and Indemnity (P&I) insurance cover for, pollution claims, 
cargo claims, wreck removal and dock damage4.   

2.5 Responsibilities 

The responsibility for the implementation of the EMP lies with the NMP-appointed Environmental 
Manager, who in turn will designate personnel who will be responsible for the elements of this 
management plan. EMP implementation requirements will also have to be met by the dredging 
contractor. 

                                                             
4
 For proof of insurance coverage, refer to the appendices. 
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3.  

Activity Aspect Impact Management Requirements Responsibility Duration 

Internal 
communication:  
Environmental 
Policy

5
. 

Health and Safety 
Policy

5 

Policy Improved 
awareness 

ω All personnel (including contractors) are to be 
made aware of the contents of the Company 
Environmental Policy Statements 

ω Mine Manager 
ω Environmental 

Manager 

Life of mine 

Implementation of 
the EMP 

Policy Improved 
awareness 

ω Define the roles, responsibilities and authorities of 
employees responsible for implementing this EMP. 

ω Address training needs of staff required to 
implement specialised aspects of the EMP. 

ω Maintain records of plans, decisions, data collected, 
communications made, and emergency responses, 
which document the implementation of the EMP. 

ω Environmental 
Manager 

Life of mine 

Instructions to all 
employees, including 
contractors 

Policy Improved 
awareness 

ω Provide instructions and training to all staff about 
aspects of the EMP that to relate their work. 

ω Present environmental awareness training courses. 
ω Subcontracting companies are to have specific 

environmental compliance requirements written 
into their contracts. 

ω Mine Manager 
ω Training Manager 
ω Environmental 

Manager 

Life of mine 

                                                             
5
 Refer to the appendices for the Policy Statement. 
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Activity Aspect Impact Management Requirements Responsibility Duration 

Environmental 
Performance 
Assessment 

Policy Improved 
awareness 

ω Annually undertake performance assessments to 
verify that the requirements of the EMP have been 
met. 

ω Where compliance has not been achieved, present 
details of non-compliance and corrective actions 
taken / to be taken.  

ω Submit the Environmental Performance Reports to 
MET and MME. 

ω Environmental 
Manager 

Annually ς throughout 
life of mine 

Amending the EMP Policy Improved 
awareness 

ω Assess all actions required through the EMP, 
identify any changes and or new environmental 
issues arising. 

ω Communicate and consult with authorities and key 
I&APs informing them of proposed changes to the 
EMPR. 

ω Environmental 
Manager 

Annually ς throughout 
life of mine 

I&APs 
communications 

Policy Improved 
awareness 

ω Consult / inform I&APs as may be relevant. 
ω Retain a register of all communication. 
ω Participate in relevant community and industry 

forums 

ω Communications 
Manager 

ω Environmental 
Manager 

Life of mine 
 
 
 

Environmental 
budget 

Policy Improved 
awareness 

ω Allocate an operational budget that is adequate to 
cover all requirements as detailed in the EMP 

ω Environmental 
Manager 

Life of mine 

Environmental 
Insurance 

Policy Improved 
awareness 

ω Maintain Protection and Indemnity (P&I) Insurance 
Cover (initially indicated at US$ 1 billion) 

ω Review the cover amount annually. 
ω Review the scope of the cover is appropriate to the 

operational activities 

ω Mine Manager 
ω Environmental 

Manager 

Annually ς throughout 
life of mine 

Compilation of 
Information 

Communication Improved 
awareness 

ω Ensure that the outcome of specialist studies and 
the results of monitoring programmes as initiated 
are incorporated into the company integrated 
environmental information database. 

ω Environmental 
Manager 

Life of mine 
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4.  

Commencement of operations (includes all general ship activities, but excludes recovery of sediments). 
 

Performance Objectives 

The management objectives are to: 
ω Ensure for the safe operation of the vessel. 
ω Minimise disruption to all other users of the sea by respecting the right of 

passage. 

ω Optimally manage (reduce and recycle) all wastes generated and discharged to 
sea, air, and land. 

ω Maintaining open communications with other marine users. 
ω Ensure emergency contingency plans are in place. 

Standards of compliance 

ω Minerals (Prospecting and Mining) Act (33 of 1992) as amended. 
ω International Convention for the Prevention of Pollution from Ships, 1973, as 

amended by the 1978 and 1997 Protocols (MARPOL
6
). 

ω Merchant Shipping Act 57 of 1951. 
ω Merchant Shipping Amendment Act, No 7 of 1991 
ω London Convention 1972/1996. 
ω Wreck and Salvage Act (2004). 
ω United Nations Convention on Law of the Sea. 
ω Territorial Sea and Exclusive Economic Zone of Namibia Act, No. 3 of 1990. 
ω Territorial Sea and Exclusive Economic Zone of Namibia Amendment Act, No. 

30 of 1991 
ω Marine Resources Act 27 of 2000. 
ω Namibian Ports Authority Act 2 of 1994. 
ω Marine Traffic Act, No. 2 of 1981 as amended by the Marine Traffic 

Amendment Act 15 of 1991. 
ω Dumping at Sea Control Act 73 of 1980. 
ω The National Policy on Coastal Management for Namibia, 2012. 

ω Prevention and Combating of Pollution of the Sea by Oil Act No 6 of 1981 (as 
amended by Act 24 of 1991). 

ω Comply with international recommendations regarding the use of CFCs 
ω Dredging contractor: vessel safety certification

7
  

ω Dredging contractor: International Standard for the safe management and 
operation of ships and for pollution prevention (ISM) approved waste 
management plan. 

ω Dredging contractor: ISM approved emergency response plan. 
ω Dredging contractor: ISM approved safe bunkering plan. 
ω Dredging contractor: ISM approved project environmental management plan. 
ω Dredging contractor: ISM approved ballast water management plan. 
ω Dredging contractor: ISM approved SOPEP plan. 
ω Dredging contractor: ISM system.  
ω Environmental Policy ς Namibian Marine Phosphate. 
ω Safety, Health, Environmental & Quality Policy ς Dredging Contractor. 
ω Safety, Health, Environmental ς Namibian Marine Phosphate 

                                                             
6
 The applicable MARPOL certificates and compliance requirements, refer to the Appendix 

7
 Dredging contractor certificates are reproduced, refer to the Appendix 
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Activity Aspect Impact Management Requirements Responsibility Duration 

Commencement 
of operations 

Interaction 
with all 
marine users 

Initiation of 
operations - 
exclusivity of 
use 

In advance of commencement of a continuous dredging 
campaign, notify: 
ω The Permanent Secretary: MWTC, Department of 

Maritime Affairs. 
ω Other potential user groups (maritime 

authorities, fishing industry) in the area in 
writing, providing detail of the location and 
extent of the operations. 

ω Other potential users of zones of exclusive use 
around the dredging project area for the 
particular dredging period. 

ω Mine Manager 
ω Environmental 

Manager 

Before dredging 

Commencement 
of operations 

Interaction 
with all 
marine users 

Initiation of 
operations - 
exclusivity of 
use 

14 days in advance of commencement of a continuous 
dredging campaign, notify: 
ω The Permanent Secretary: MME in writing 

providing particulars regarding the location, 
nature and extent of the operations. 

ω The Permanent Secretary: MFMR in writing 
providing particulars regarding the location, 
nature and extent of the operations. 

ω Walvis Bay Radio of intended vessel activities. 
ω On termination of dredging activities of more 

than one month duration, inform Walvis Bay 
Radio. 

ω Vessel Master 
ω Mine Manager 
ω Environmental 

Manager 

Before dredging  

ω Record observations of, and interactions with, 
other vessels. 

ω Vessel Master Life of mine during dredging 
campaigns 

Safety of 
passage 

Exclusivity of 
use 

ω Display international standard signals when 
dredging. 

ω De-activate signals when not dredging. 
ω Maintain visual watch at all times. 

ω Vessel Master Life of mine during dredging 
campaigns 
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Activity Aspect Impact Management Requirements Responsibility Duration 

Exclusion zone 
extent 

Exclusivity of 
use 

ω An exclusive dredging zone is declared over the 
active dredging block area. 

ω The exclusive zone of 23 x 9 km (i.e. SP-1) is 
ŘŜŎƭŀǊŜŘ ŀǎ ŀ Ψƴƻ ŦƛǎƘƛƴƎ ȊƻƴŜΣΩ - around the 
active target recovery area. 

ω Vessels may transit through this zone, with due 
consideration of the rules of the road at sea and 
navigational warning lights / signals. 

ω Mine Manager 
ω Environmental 

Manager 

Life of mine block 

Research, 
survey and 
fisheries 
assessment 
vessels 

ω Vessels undertaking fisheries stock assessment 
and or related scientific surveys are to be given 
permission to enter the declared exclusion zone. 
The company / organisation intending to 
undertake these surveys is required to notify the 
Company (NMP) 14 days in advance, so that 
appropriate arrangements can be made. 

ω Mine Manager 
ω Vessel Master 
ω Environmental 

Manager 

Life of mine block - duration 
of survey 

Noise / 
vibration 

Disturbance 
of marine 
mammals 
and seabirds 

ω Initiate the Marine Sightings Programme (birds, 
mammals, and jellyfish).   

ω Record the numbers and species sighted during 
all activities associated with the dredging 
operation. 

ω Avoid disturbances of whales whilst underway. 

ω Environmental 
Manager 

ω Environmental 
Control Officer 

ω Vessel Master 

Life of mine during dredging 
campaigns 

Refuelling 

Pollution Potential 
impact on 
the ocean 
and fauna 
and flora 

ω Obtain permission from the Department of 
Maritime Affairs before refuelling outside of 
harbour limits and within the Namibian Economic 
Exclusive Zone. 

ω Confirm the bunkering procedure of the delivery 
vessel. 

ω Ensure that both delivery and receiving vessels 
ŀǊŜ ŦŀƳƛƭƛŀǊ ǿƛǘƘ ŜŀŎƘ ǇŀǊǘȅΩǎ ǇǊƻŎŜŘǳǊŜǎ ŀƴŘ 
operational requirements for transfer of bunkers 

ω Vessel Master 
ω Mine Manager 
ω Environmental 

Manager 

Prior to refuelling at sea 
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Activity Aspect Impact Management Requirements Responsibility Duration 

at sea. 
ω Bunkering in areas under the jurisdiction of the 

port authority is to be carried out according to 
the requirements as prescribed by NamPort.  

 

Grounding - 
sinking ς collision 
of vessel(s)  

Marine 
Pollution 

Potential 
impact on 
the ocean 
and fauna 
and flora 

ω Reduce the probabilities of accidental grounding - 
sinking ς collision through enforcement of safe 
operational vessel systems. 

ω Vessel Master Life of mine 

ω Maintain all emergency procedures and 
insurances as legally required. 

ω Ensure that emergency procedures are current 
and in accordance with established standards of 
practice ς regular exercise / drills. 

ω Vessel Master 
ω Mine Manager 
ω Environmental 

Manager 

Life of mine 

ω In the event that an emergency occurs 
(grounding, sinking, collision and fire) follow 
procedures in:  
1. Shipboard Emergency Response Manual 
2. Shipboard Oil Pollution Emergency Plan 

(SOPEP). 
3. Shipboard Hazardous Spill Manual.  

ω Vessel Master 
ω Responsible Person 

Ashore 
ω Mine Manager 
ω Environmental 

Manager 

In the event of an 
emergency 

In the appropriate manner notify: 
ω MWTC (Department of Maritime Affairs) and as is 

required, coordinate with them on the activation 
of the National Oil Spill Response Plan. 

ω MET and, as required, coordinate with them on 
the activation of the National Oil Spill Response 
Plan. 

ω MFMR and, as required, coordinate with them on 
the activation of the National Oil Spill Response 
Plan. 

ω Vessel Master 
ω Responsible Person 

Ashore 
ω Mine Manager 
ω Environmental 

Manager 

In the event of an 
emergency 
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Activity Aspect Impact Management Requirements Responsibility Duration 

ω MME and, as required, coordinate with them on 
the activation of the National Oil Spill Response 
Plan. 

ω Walvis Bay Harbour Master and, as required, 
coordinate with them on the activation of the 
National Oil Spill Response Plan. 

ω Advise other parties as may be relevant to 
minimize damage to their activities. 

Provide the following information when reporting a 
spill: 

1. The volume of oil spilled (so MWTC can 
determine whether or not it is significant). 

2. The type and circumstances of incident, ship 
type, port of registry, nearest agent 
ǊŜǇǊŜǎŜƴǘƛƴƎ ǘƘŜ ǎƘƛǇΩǎ ŎƻƳǇŀƴȅΦ 

3. Geographic location of the incident, distance 
off-shore and extent of oil spill. 

4. Prevailing weather conditions and sea state in 
affected area (wind direction and speed, 
weather and swell) 

5. Persons and authorities already informed of 
the spill. 

6. Estimates of the numbers of different species 
of mammals and seabirds in the vicinity, and of 
the numbers of each species oiled. 

ω Vessel Master 
ω Responsible Person 

Ashore 
ω Mine Manager 
ω Environmental 

Manager 

In the event of an 
emergency 

ω If feasible, rescue and stabilise oiled seabirds. 
ω If feasible, transfer oiled seabirds to MFMR 

Lüderitz for further rehabilitation. 

ω Vessel Master 
ω Environmental 

Control Officer 
ω Environmental 

Manager 

In the event of an 
emergency 
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Activity Aspect Impact Management Requirements Responsibility Duration 

Small oil or 
cleaning solvent 
spills onboard 
the vessel 

Marine 
pollution  

Pollution of 
the water 
column 

ω Use low toxicity biodegradable detergents to 
clean up spills. 

ω Avoid spilling toxic chemicals but if spillages occur 
then clean up spilled chemicals immediately and 
place adsorbent material (rags) used for this 
purpose in sealed waste containers for safe 
disposal ashore. 

ω Keep records of spillages and estimate amounts 
not retrieved by clean up actions. 

 

ω Vessel Master 
ω Environmental 

Control Officer 
ω Environmental 

Manager 

Life of mine,  

Disposal of 
wastes (solid, oily 
and sewage - 
including bilge 
discharges to the 
sea 

Waste Pollution of 
the 
environment 

ω The oil content of any discharge is required to be 
less than 15 parts per million (MARPOL: Annex 1).  

ω Galley wastes discharged overboard only after 
maceration through a 25 mm screen (MARPOL: 
Annex V). 

ω Sewage processed in approved treatment plants 
(MARPOL: Annex IV). 

ω Do not discharge any treated or untreated 
sewage from a vessel within 4 nautical miles (nm) 
of land, but comminuted and disinfected sewage 
may be discharged beyond 4 nautical miles.  

ω Only incinerated wastes may be discharged 
overboard and then only when the vessel is more 
than 25 nautical miles from shore. 

ω With the exception of macerated galley and 
incinerated wastes do not dump or throw solid 
waste of any kind into the sea.  

ω Do not discharge any hydrocarbon products into 
the sea. 

ω Maintain a register of all wastes discharged to 

ω Vessel Master 
ω Mine Manager 
ω Environmental 

Control Officer 
ω Environmental 

Manager 

Life of mine 
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Activity Aspect Impact Management Requirements Responsibility Duration 

sea. 
ω Contain all oils, grease or hydraulic fluids spilled 

on the vessel for disposal at a recognised land-
based disposal site. 

Waste disposal 
within harbour 
limits 

Waste and 
materials 

Pollution of 
the 
environment 

ω Do not dump or throw any solid waste of any 
kind into harbours. 

ω Do not discharge any sewage into harbours.  
ω Do not discharge any oily or waxy effluents into a 

harbour. 
ω Do not discharge effluent or water from any tank 

contaminated with greater than 15 parts per 
million of oil into a harbour.  

ω Separate wastes into recyclable and "other" 
materials.  Incinerate combustible materials on 
board.  Store the balance in leak-proof skips for 
safe transfer to a registered waste site on land, or 
contain all in leak-proof containers onboard and 
dispose at a recognised disposal site on a regular 
basis. 

ω Vessel Master 
ω Mine Manager 
ω Environmental 

Control Officer 
ω Environmental 

Manager 

Life of mine,  

Waste 
management 
record keeping 

Waste and 
materials 

Pollution of 
the 
environment 

ω Maintain a garbage record book of all 
discharged/ incinerated food and domestic and 
operational waste (excluding oil, sewage or 
noxious liquids listed in other annexes to 
MARPOL) 

ω Record garbage in the record book under the 
categories of: i) Plastics, ii) Floating dunnage, 
lining or packaging material, iii) Ground-down 
paper products, rags, glass, metal, bottles, 
crockery, etc., iv) Paper products, rags, glass, 
metal, bottles, crockery, etc., v) Food waste, vi) 

ω Vessel Master  



 
 
 
 

 

© NMP 2014 
November 2014 

Page 15  

Activity Aspect Impact Management Requirements Responsibility Duration 

Incinerator ash. 
ω As per the prescribed form, record estimated 

amounts (m
3
) of each category whenever 

garbage is discharged to sea, or to reception 
facility ashore or to other ships, or incinerated, or 
in accidental or other exceptional discharge.  Also 
record date/time of discharge/ occurrence, 
position of ship, and nature of discharge 
(incineration/ port/ facility/ name of ship) or 
circumstances and reasons for accidental or 
other exceptional discharge. 

ω The officer in charge is to sign each record on the 
date of incineration or discharge, and the Master 
of the ship is to sign each completed page of the 
Garbage Record Book. 

Management of 
hydrocarbons 

Waste and 
materials 

Pollution of 
the 
environment 

ω Keep records (vessel logbooks) of quantities and 
types of all hazardous materials and oils taken 
onboard vessels, and of their method of storage, 
use and disposal.  

ω Vessel Master Life of mine, duration of 
dredging operations 

Discharge of 
ballast water 

Pollution: 
Introduction 
of alien 
species 

Possible 
invasive 
species 
dominance 

ω Ballast discharges are controlled through the ISM 
approved Shipboard Ballast Management Plan 
(IMO guidelines on ballast water management). 

 

ω Vessel Master Life of mine 

Discharges to the 
atmosphere 

Pollution Pollution of 
the 
environment 

ω NOx, SOx and VOCs are to be compliant with the 
requirements of MARPOL: Annex VI. 

ω Only MARPOL approved incinerators may be 
used and incineration may only take place 
according to MARPOL: Annex VI. 

ω Use environmentally friendly substitutes for CFCs 
where feasible. 

ω Vessel Master Life of mine, operation 
duration of vessel 
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Activity Aspect Impact Management Requirements Responsibility Duration 

Vessel engine 
cooling seawater 
intake 

Seawater 
intake in 
jellyfish 
infested 
waters 

Possible 
block ages 
of sea water 
intakes 

ω As part of the Marine Sightings Programme when 
large concentrations of jellyfish are observed, 
advise the Chief Engineer to maintain watch on 
seawater intakes to ensure that surface 
aggregating jellyfish do not block them. 

ω Vessel Master 
ω Environmental 

Control Officer 
ω Environmental 

Manager 

During dredging when high 
densities of jellyfish are 
observed 

Equipment loss 
at sea 

Pollution Pollution of 
the 
environment 
navigation 
hazard 

ω Establish hazards database, detailing: item, 
location, date, and recovery date. 

ω Depending on the size of the loss, advise MWTC 
(Department of Maritime Affairs) if it may 
present a navigation hazard.  

ω Vessel Master 
ω Mine Manager 
ω Environmental 

Control Officer 
ω Environmental 

Manager 

Life of mine 

Vessels in 
distress 

Safety at sea Prevention 
of pollution. 
Saving lives 
 

ω Adhere to conventional maritime obligations 
regarding vessels in distress. 

 Life of mine, during vessel 
campaigns 

Damage to, or 
disturbance of 
shipwrecks 

Archaeological 
and historic 
sites 

Loss of 
heritage 
information  

ω Stop dredging. 
ω Advise the project manager. 
ω Reinitiate dredging 1000 m from the suspected 

(identified) wreck location and / or as advised by 
the project manager. 

ω The project manager is to advise the National 
Monuments Council as to the discovery. 

ω Continue operations in that area only under the 
instruction of the National Monuments Council. 

ω Retain all correspondence. 

ω Vessel Master 
ω Environmental 

Control Officer 
ω Environmental 

Manager 

When a shipwreck is 
suspected 
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5.  

Commencement of dredging operations (includes recovery of sediments, fine tailings return, water column and marine fauna, but excludes all general ship 
activities) ς Refer to Section 8 for the monitoring survey programmes. 
 

                                                             
8
 The applicable MARPOL certificates and compliance requirements, refer to the Appendix 

Performance Objectives 

The management objectives are: 
ω Through mitigation and monitoring, minimise direct effects of the operation on the marine environment. 
ω Manage dredging related impacts on the marine environment to avoid compromising future exploitation of renewable marine resources. 
ω Establish and maintain an information base that will assist in evaluating cumulative impacts. 
ω Establish recovery rates of marine habitats impacted during the dredging. 
ω Through communication minimise potential conflict with other marine users. 
ω Promote information exchange with scientific institutions and I&APs. 
ω Protect heritage sites (shipwrecks) if encountered. 
ω Ensure for safety of the operation, by applying all relevant safe vessel operations 

Standards of compliance 

ω Minerals (Prospecting and Mining) Act (33 of 1992). 
ω Environmental Management Act (Act 7 of 2007).  
ω Marine Resources Act 27 of 2000  
ω International Convention for the Prevention of Pollution from Ships, 1973, as 

amended by the 1978 and 1997 Protocols (MARPOL
8
). 

ω Petroleum Products and Energy Amendment Act (2000). 
ω Draft Pollution Control and Waste Management Bill. 
ω Merchant Shipping Act 57 of 1951. 
ω Merchant Shipping Amendment Act, No 7 of 1991 
ω Wreck and Salvage Act (2004). 
ω The National Policy on Coastal Management for Namibia, 2012. 
ω United Nation Convention on Law of the Sea. 

ω The London Convention. 
ω Convention on Biological Diversity 1992 
ω Territorial Sea and Exclusive Economic Zone of Namibia Act, No. 3 of 1990. 
ω Territorial Sea and Exclusive Economic Zone of Namibia Amendment Act, No. 

30 of 1991 
ω Marine Traffic Act, No. 2 of 1981 as amended by the Marine traffic Amendment 

Act 15 of 1991. 
ω Prevention and Combating of Pollution of the Sea by Oil Act No 6 of 1981 (as 

amended by Act 24 of 1991). 
ω Dumping at Sea Control Act 73 of 1980. 
ω Company Environmental Policy Statement 
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Activity Aspect Impact Management Requirement Responsibility Duration 

Dredging of the deposit Biodiversity 
 

Destruction 
of sediment 
profile 

Geophysical Survey 
For each target area, conduct geophysical survey prior to 
dredging and post dredging, to determine / provide 
information on: 
ω Area and volume (thickness) of sediment removed versus 

predicted; 
ω Residual volume (thickness) of sediment covering the 

footwall; 
ω Morphological character of the seafloor; 
ω Habitat assessment; 
ω Identify seabed areas within the dredged target area that 

are undisturbed by the dredging process; 
ω Readjust frequency and scope of further post dredging 

geophysical surveys; 
ω Integrate output information into adjustments for the 

next period of dredging; and 
ω Retain data and interpretations on an environmental 

information database system. 

ω Mine Manager 
ω Vessel Master 
ω Environmental 

Manager 

Before the start of 
dredging. 
(Completed) 
During dredging. 
(Dredging control 
function)  
 
Year 3 of dredging. 
Thereafter, every 
third year or at 
redefined intervals 

ω Using geophysical survey techniques record the 
morphological characteristics of a completed dredge 
zone; 

ω Integrate output information into subsequent ecological 
recovery surveys; and 

ω Retain data and interpretations on an environmental 
data base system. 

ω Mine Manager 
ω Vessel Master 
ω Environmental 

Manager 

During dredging 
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Activity Aspect Impact Management Requirement Responsibility Duration 

  Removal of 
sediments, 
destruction 
of benthos 
and 
disturbance 
to the 
sedimentary 
environment 

Pre dredging baseline assessment / verification survey 
For each of the target areas prior to dredging being undertaken 
the following initial sample / data collection and or verification 
assessments are required: 
ω Collection of representative macro faunal assemblages 
ω Collection of meiofaunal samples 
ω Collection of sediment for the evaluation of grain size, 

organics, dissolved nutrients and H2S. (surficial and 
internal samples) 

ω Distribution of bacterial mats / thiobacteria 
ω Fisheries integrated biodiversity survey 
ω Marine mammal, seabird and other marine fauna 

observations  
ω Integrate output information into adjustments of the 

planned (ecological) recovery surveys;  
ω Revise EIA assumptions as appropriate; 
ω Retain data and interpretations on an environmental 

database system 

ω Mine Manager 
ω Environmental 

Manager 

Pre dredging 
verification / 
baseline 
assessment: 
(Completed) 

Mitigation: To aid recovery of benthic faunal assemblages 
recovery 

 Leave a residual layer of sediment over the clay footwall 

 Leave areas (ΨǎƭƛǾŜǊǎΩ) of sediment profile un-dredged. 

ω Mine Manager 
ω Vessel Master 
ω Environmental 

Manager 

Ongoing with 
dredging 
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Activity Aspect Impact Management Requirement Responsibility Duration 

Dredging of the 
deposit 

 Removal of 
sediments, 
destruction of 
benthos and 
disturbance to 
the 
sedimentary 
environment 

Monitoring: Surficial Sediments ς Chemistry, Fauna and 
Thiobacteria 
For the target dredged area: Biogeochemical, macrofauna 
meiofauna and thiobacteria, sediment sample collection for: 
ω Representative macrofaunal communities 
ω Representative meiofaunal communities 
ω Representative thiobacteria communities 
ω Surficial sediment sample collection; texture and particle 

size, porosity, particulate organic matter, particulate 
organic carbon, total nitrogen, total phosphorus. 

ω Identify areas of actual and potentially high 
sedimentation  (inhibiting benthos recovery via 
smothering or particulate organic matter build up and 
possible anoxia) 

ω Determining benthos recovery / re-colonisation/ 
functional recovery rates 

ω Thiobacteria characterisation 
ω Biogeochemical characterisation 
ω Revise future ecological recovery monitoring 

programmes; 
ω Retain data and interpretations on an environmental 

database system  
Note:  

1) Refer to monitoring protocol: Dredge area Sediment 
Properties: Section 8. 

2) The scope of successive surveys may be modified as a 
function of the outcomes of previous surveys. 

3) Meiofauna collected at Year-3 post dredging. 

ω Mine Manager 
ω Environmental 

Manager 

Post dredging Year-
3, and thereafter at 
3-yearly intervals 
or at redefined 
intervals pending 
outcomes. 
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Activity Aspect Impact Management Requirement Responsibility Duration 

  Removal of 
sediments, 
destruction of 
benthos and 
disturbance to 
the fish and 
fauna of the 
water column 

Monitoring:  Fish, Mammals, Seabirds, Jellyfish and 
Biodiversity ς Trawl Survey 
In the target dredge area, biodiversity survey using monkfish 
trawl gear, for the collection of:  

 Demersal commercial and non-commercial fish 
species 

 Epifauna 
 Identification and biological characterisation of the 

fish and epifauna 
 Marine mammals, seabirds and jellyfish sightings 
 Mesopelagic fish and zooplankton presence, 

determined via acoustics and augmented by satellite 
imagery 

 Noise assessment 
 Water column characterisation (CTD) 
 Fish samples for heavy metal testing  
 General ocean / atmospheric (metocean) conditions  

 
Note:   

1) Refer to monitoring protocol: Biodiversity: Section 8. 
2) The scope of successive annual surveys may be modified 

as a function of the outcomes of previous surveys. 
3) The target period for the survey is June. 

ω Mine Manager 
ω Environmental 

Manager 

Verification / 
baseline 
(Completed 2014)  
 
Pre Year-1 dredging  
 
Year-1 to Year-3 of 
dredging and 
thereafter every 
third year or by 
reassessment. 
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Activity Aspect Impact Management Requirement Responsibility Duration 

   Monitoring:  Fish, Mammals, Seabirds, Jellyfish and 
Biodiversity ς Dredge vessel 
Appointment of vessel based Environmental Control Officer 
From the dredger observe ς collect ς record: 

 Noise assessments  
 General ocean / atmospheric conditions  
 Marine mammals, seabirds and jellyfish sightings 

 General operational status of the dredger 

 

Note:   
1) Refer to monitoring protocol: Biodiversity: Section 8. 
2) The scope of successive annual surveys may be modified 

as a function of the outcomes of previous surveys. 

ω Mine Manager 
ω Environmental 

Manager 
ω Environmental 

Control Officer 

1 week per month, 
Year-1.  
 
1 week every two 
months for the 
next two years. 
 
Revise in 
accordance with 
observation 
outcomes 
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Activity Aspect Impact Management Requirement Responsibility Duration 

 Turbidity 
plumes from 
the 
discharge of 
ΨƭŜŀƴΩ ǿŀǘŜǊ 
overboard. 

Disruption to 
water column 
quality  / 
functions of 
the water 
column 

Plume Modelling Assessment. (Predictive mode)9 
Utilisation of oceanographic measurements collected during 
Verification Programme (2013 ς 2014) and other regional 
information to inform a predictive plume model.  Typical 
information required being: 

 Discharge characterisation parameters of the dredger 
overspill material 

 Water column characterisation data 

 Climatic and oceanographic characterisation data 

 Biogeochemical characterisation  

 Revise EIA assumptions as appropriate, and prepare 
for the operational modelling assessment  

 Retain data and interpretations on an environmental 
database system 

Note:  
1) Refer to monitoring protocol: Modelling of effects on 

water quality:  Section 8 
2) Once the model is set up scenarƛƻΩǎ όƴŜǿύ Ŏŀƴ ōŜ Ǌǳƴ ŀǘ 

any time. 
 

 Pre dredging 
assessment. 
(Initiated 8 months 
prior the 
commencement of 
dredging). 
 
 

 

  

                                                             
9
 Inclusion of preliminary and operational modelling of the dredge plume as recommended by the CSIR in response to the comments from the SAIEA

9
 scientific reviewer and the Peer Review 

team 
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Activity Aspect Impact Management Requirement Responsibility Duration 

 Turbidity 
plumes from 
the 
discharge of 
ΨƭŜŀƴΩ ǿŀǘŜǊ 
overboard. 

Disruption to 
water column 
quality  / 
functions of 
the water 
column 

Plume Modelling Assessment. (Operational mode) 
The modelling extends the predictive assessment through 
the use of site data collected during the operational phase of 
the dredging project. Allowing for actual and modelled 
scenarios to be confirmed. This involves the collection of 
further site based data: 
 

 72 hours continuous water column transect profiling 
ς acoustics and water quality sampling. 

 Fixed point time series measurements of general 
oceanographic conditions. 

 Input of this information into the model 
 Retain data and interpretations on an 

environmental database system 
 Revise EIA assumptions as appropriate. 

 
Note:  

1) Fixed point time series measurements of general 
oceanographic conditions (Year-1 only). 

2) Refer to monitoring protocol: Water quality effects: 
Section 8 

ω Mine Manager 
ω Environmental 

Manager 

During dredging  
Year-1 to Year-3. 
(Two phases: 
a) Late summer to 
early autumn 
b) Mid-winter to  
mid-spring). 
 
Annually from Year-4, 
or as adjusted on 
review. 
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6. -  

Performance Objectives 

ω Establish a balance between economic, social and environmental responsibilities. 
ω Provide training and development opportunities. 

Standard of compliance 

ω Minerals (Prospecting and Mining) Act (33 of 1992). 
ω Labour Act (1992)  
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Activity Aspect Impact Management Requirement Duration 

Communication Managing 
perceptions  

Conflict  ω Develop I&AP relationships by maintaining communication on relevant issues. 
ω Retain records of all I&APs communications. 

Life of mine 

ω Participate with relevant established community stakeholder forums. 
ω Ensure regular feedback to the Company Steering Committee on environmental 

performance. 

Life of mine 

ω Publicise and make available information on the environmental monitoring 
programmes and environmental performance. 

Life of mine 

ω Participate in the development of the marine SEA. 
ω Supply data and reports to the information custodians of the SEA 

Life of mine 

Dredging Economy Namibian 
economy 

ω Pay all applicable taxes and royalties to the Government as required. Life of mine 

Services  Local 
economy 

ω Use local suppliers of goods and services where economically practicable. 
ω Invite local service providers to the tendering process. 

Life of mine 

Harbours  Financial 
contribution  

ω Pay all relevant harbour fees. 
ω Use Walvis Bay harbour infrastructure and services where possible. 

Life of mine 

Recruitment Social 
wellbeing 

Erongo 
region 

ω Prioritise employment options to suitably qualified and skilled local citizens. Life of mine 

Skills Transfer Knowledge 
transfer 

Training  ω Provide employees with development and skills training. 
ω Provide environmental awareness programmes. 

Life of mine 

Research, education and 
community projects 

Cooperative 
participation 

Improved 
knowledge 
and 
awareness 

ω Where relevant, assist research and education to contribute to the general and 
specific understanding of environmental issues and management practices related to 
phosphate mining. 

ω Where relevant supply monitoring data to the marine science and fisheries 
communities 

Life of mine 

 
  



 
 
 
 

 

© NMP 2014 
November 2014 

Page 27  

7.  

Activity Criteria Frequency 

Dredging Operations 

Fish ς Mammals ς Seabirds ω Monk fish trawl / Biodiversity assessment 
Annually, mid-year (June) for four continuous 
years. Then every three years or as revised to 
Year 20. 

Fish (Monk fishery) 
ω Monitor the effectiveness of cooperation agreement with the monk 

fishery. 
For the mine licence period 

Turbidity plumes from discharge of 
ΨƭŜŀƴΩ ǿŀǘŜǊ ƻǾŜǊōƻŀǊŘ 

ω Predictive plume modelling  Pre Year-1 of dredging. 

ω Photographs of the plume. 
ω Operational plume modelling 

Year-1 of dredging. 

ω Plume profiling and sampling 

Excavation of dredged seabed  / 
Destruction benthic fauna 

ω Monitor the affected area using geophysical and/or biogeochemical and 
benthic sampling techniques to assess recovery / re colonisation and 
residual sediment distribution 

Post-dredging, Year-3. Re-evaluate the survey 
frequency thereafter 

Marine fauna sightings (on board) 
ω Record the number of mammals, species of birds and jellyfish aggregations 

sighted. 
ω Record general vessel operational activities 

Daily. 

Operational noise  
ω Recordings during biodiversity survey 
ω Recordings during the operational phase from the vessel 

Annually to year 6. Revise to year 20 
Ad hoc 

Shipwrecks 
ω Record the date, time and location. 
ω Advise the authorities. 

Per event 

Hydrogen sulphide  ω On-board air quality monitoring. Continuously during dredging 

Waste Management 

Wastes 
ω Maintain Garbage Record Book for all discharges of wastes and 

incinerations. 
Per event 
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Activity Criteria Frequency 

Hazardous substances ω Maintain records of quantities used and disposed. Monthly 

Leaks and spills ω Maintain records of all spills and remedial actions Per event 

Hydrocarbon consumption ω Maintain records of oil and fuel consumption.  Monthly 

Water consumption 
ω Maintain records of quantities of fresh water used and the sources of 

supply. 
Monthly 

Lost equipment ω Maintain the item, location, date time, and recovery status Per event 

Independent Review 

Peer review of monitoring assessments ω Revisit the EMP and amend as appropriate  
Year-3, Re-evaluate the survey frequency 
thereafter 
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8.  

 

8.1 Sediment Properties 
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1. Need for sediment properties monitoring page 32 

2. Monitoring Design page 32 

3. Survey area (schematic) page 33 

 

 

 

 

 

 

 
 
Figure 1: Sediment sample distribution for the Year-3 monitoring survey within the SP-1 dredging 
target area in the ML 170 mining licence area. The green-grey rectangle shows where the dredging 
will be concentrated over the initial five years of dredging. The blue crosses show the 2013 
verification survey sample sites and the dark red filled circles the 12 sample sites for the Year-3 
monitoring survey. page 33 
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1. Need for sediment properties monitoring 
Namibian Marine Phosphate plans to extract pelletal phosphate ore from the SP-1 dredging target 
area within the Mining Licence Area ML 170. Environmental baseline data on this site have been 
reported on in the 2012 EIA for the planned dredging operations and the associated Verification 
Programme, the latter being completed in 2014. The phosphate ore is to be recovered by deep 
water dredging with a trailer suction hopper dredger (TSHD). By definition this will disrupt and 
physically modify sea floor sediments and possibly affect the sediment biogeochemistry and 
associated biological processes and communities. This is recognised in the Environmental 
Management Plan (EMP 2012, and EMP 2014) for the proposed dredging which requires the 
assessment of the scale and extent of these effects particularly in the early stages of the dredging 
operations.  
 

2. Monitoring Design 

2.1 Monitoring Objective 

The monitoring will comprise a single survey into sediment properties and associated biological 
communities to be conducted in Year-3 following the commencement of the dredging operations. 
The monitoring objective will be to assess the degree of change against the environmental 
baseline established in the EIA 2012 and 2014 Verification Programme. The monitoring target will 
be the surficial sediments as the major effects are expected to be exerted on these through, e.g., 
sedimentation and smothering effects from sediments suspended at the dredge head and the 
rapidly sinking coarser fractions of the sediments in the lean water discharges from the TSHD 
hoppers during dredging.  
 

2.2 Monitoring Survey Approach and Variables 

The monitoring survey is designed to build on the data and information acquired for the baseline 
characterization in the verification surveys (June 2013) but focused on the more localized target 
dredging area of the initial three-year period of dredging. Surficial sediment samples will be 
obtained by a modified GOMEX box corer (added weights and enhanced leverage on closing 
mechanism) or van Veen grab. The monitoring variables analysed will include: 

ω Sediment texture and particle size; 

ω Sediment porosity; 

ω Sediment particulate organic matter (POM), particulate organic carbon (POC), total 
nitrogen and total phosphorus; 

ω Trace metal concentrations, acid volatile sulphide AVS and simultaneously extracted 
metals (SEM) 

ω Thiobacteria; 

ω Meiofauna and 

ω Macrofauna 
 
The data obtained will be analysed to determine changes from the baseline condition and to 
confirm spatial variations in the individual variables. This will include assessments of changes in 
risk factors for biological communities inhabiting the sediments and biogeochemical processes 
linked to sulphide dynamics. 
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3. Survey area (schematic) 
The survey will be conducted in and around the initial dredging area in the SP-1 target area 
(Figure 1). Sample sites will be distributed in a cross- and long-shore oriented grid using sample 
stations established in the verification surveys.  
 

 
 

Figure 1: Sediment sample distribution for the Year-3 monitoring survey within the SP-1 dredging target area in 
the ML 170 mining licence area. The green-grey rectangle shows where the dredging will be concentrated over 
the initial five years of dredging. The blue crosses show the 2013 verification survey sample sites and the dark 
red filled circles the 12 sample sites for the Year-3 monitoring survey.   
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8.2 Dredge Sediments Plume Behaviour 
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1. Need for dredging plume simulation modelling page 37 

2. Modelling approach and data requirements page 37 

 

 

 

 

 

 

 

Figure 1: Schematic instrument mooring configuration: verification survey June 2013 page 39 
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1. Need for dredging plume simulation modelling 
Reviews of the 2012 EIA conducted for the proposed dredging of pelletal phosphate on the 
Namibian continental shelf by Namibian Marine Phosphate (Pty) Ltd (NMP) have identified the 
need for simulation modelling of dredge plume behaviour and its implications for water quality. 
Two modes are appropriate; 1) a pre-dredging simulation informed by the available current data, 
water column structure and sediment properties for the dredge site and an 2) operational phase 
model using the above and expanded data sets to be collected in the plume and linked 
environmental monitoring programmes. The utility of the former is to add confidence to the 
existing empirically derived estimates of dredge plume properties, and impact predictions in the 
2012 EIA (and 2014 Verification Programme report), and that of the latter is to confirm these by 
incorporation of operational data and allow robust predictions of probable dredge plume 
behaviour across a range of scenarios. These can include abnormal oceanographic conditions, 
extreme events, implications of climate change, cumulative effects of increased dredging 
operations or increased dredging rates, etc.  
 

2. Modelling approach and data requirements 
The proposed modelling is to be conducted by the /{Lw ƛƴ ŎƻƭƭŀōƻǊŀǘƛƻƴ ǿƛǘƘ [ǿŀƴŘƭŜΦ [ǿŀƴŘƭŜΩǎ 
role will be primarily the provision of data and participation in evaluations of model outcomes. 
¢ƘŜ /{LwΩǎ ŀǇǇǊƻŀŎƘ ŀƴŘ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀǊŜ ƻǳǘƭƛƴŜŘ ōŜƭƻǿΦ 
 
The CSIR considers that there are two periods for the modelling: 

ω Initial modelling that uses the existing data in a predictive mode, and 

ω Subsequent operational modelling for the verification of impacts and to assist in designing 
(fine-tuning) the verification measurements, helping with their interpretation and the 
direction of plume monitoring. This will be based on the existing data/information and 
monitoring and measurement data collected to meet the requirements of the EMP and 
dredger operational phases. 

 
 

The Predictive Phase of Modelling will require the following data: 
 

ω Specifications of sediment concentrations upon discharge from the dredger and discharge 
parameters such as discharge volumes, flow rates, grain size distributions, organic 
content; 

ω Initial concentrations of biogeochemical parameters of concern if deemed relevant and to 
be included in the modelling (H2S, etc.); 

ω Current meter measurements for the proposed simulation periods.  These need to 
comprise ADCP measurements for the full water column at or near the dredging site; 

ω Water column structure measurements and water quality data: Ideally thermistor string 
data that describes the water column would be best but should such data not be 
available, seasonal profiles based on historical data can be used; 

ω Wind and atmospheric flux data (which can be obtained from global data sets such as 
National Centre for Environmental Prediction (NCEP), and 
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ω Verification data on water column Total Suspended Sediment (TSS) (i.e. requiring that 
turbidity measurements from profiling instrumentation are validated using water 
sampling and TSS analyses).  

 
Operational Phase of Modelling will require the following data: 
 

ω Measurements of material being discharged from the dredger.  These data should include 
sediment concentrations (TSS) upon discharge, grain size of this material, organic content 
of the sediments (ideally required but not essential), discharge flow rates, etc.; 

ω Biogeochemical measurements of relevance as there is a potential need for the modelling 
of these effects. This requires that a CTD with the relevant additional sensors be deployed 
at the base of the water column to provide deeper water quality data to help in 
understanding the flows into the region and likely water column structure; 

ω ADCP mooring data similar to that from the mooring deployed in the previous 2013 
verification surveys (Figure 1) to extend the time base of the current and water quality 
data set; 

ω It is assumed that wind and atmospheric flux data are not available so NCEP data will 
need to be used in the model. We would, however, require wind measurements from the 
dredger sampling vessels to validate the NCEP data or any other data we may be able to 
access; and, 

ω Water column structure data from profiling instrumentation will also be required as this is 
one of the key parameters constraining the turbulent mixing in the model.  It will not be 
possible to re-create synoptic variability from historical data. 
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Figure 1: Schematic instrument mooring configuration: verification survey June 2013 
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8.3 Dredge Sediment Plume Behaviour and Water Quality Effects 
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1. Need for monitoring surveys page 43 

2. Monitoring design page 43 

2.1 Monitoring objective page 43 

2.2 Monitoring survey approach page 43 

2.3 Survey area (schematic) page 45 

2.4 Survey periods page 46 

2.5 Survey platform page 47 

 

 

 

 

Figure 1: Example of a 3-D dredge plume distribution determined from ADCP backscatter 
measurements around an operating dredger in an estuarine environment (from Weston Solutions 
Inc.). The colour scale approximates suspended sediment concentrations in mg/l. page 44 
 
Figure 2: Layout of the dredge plume monitoring transects in relation to the Year 1 5 target dredging 
area within SP-1. The dark green rectangle defines the SP-1 target dredge area, the light green 
rectangle the designated dredging area and the lines the ADCP transects across the SP-1 area 
(marked T-0, T-1N to T-3N and T1-S to T-S) page 46 
 
Figure 3: Schematic of the oceanographic mooring showing sensor configuration. page 47 
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1. Need for monitoring surveys 
By definition dredging disturbs the seabed and re-suspends sediments, the latter at the dredge 
head and through overspill from the dredger hopper. Both plumes modify seawater quality 
through increased total suspended sediment (TSS) concentrations but also through possible 
reductions in dissolved oxygen concentrations, lowered pH levels, elevated dissolved trace metal 
concentrations, etc. The impacts associated with these were evaluated in the 2012 EIA specialist 
study on water quality where it was concluded that the respective impact significance levels 
would be low. This is predicated on information on seabed sediment properties (texture, particle 
size, probable organic loads) and dredging rates and dredger behaviour. The former has been 
verified in a pre-dredging survey (Verification Programme 2014) into sediment properties (surficial 
and through the upper parts of the ore body), the latter can only be constrained when dredging 
commences. Therefore, it will only be possible to confirm the predicted impact levels at this 
project phase.  
 
Dredger plume behaviour and plume intensity (TSS and dissolved oxygen etc. concentrations) are 
contentious issues in dredging in general and are particularly so in the context of dredging middle 
continental shelf sediments off Namibia due to the biogeochemistry of the seafloor sediments 
and possible conflicts with other ecosystem services. Consequently measurements of actual 
plume properties in the early stages of dredging are required for: 
 

ω Confirming predictions made in the 2012 EIA phase; 

ω Providing ground truth data for the operational phase hydrodynamic model; and, 

ω Identifying needs to institute real time or other controls on dredging such that the 
environmental risks are constrained.  

 
Examples of the latter can be surveys of, e.g., TSS distributions against water quality thresholds, 
monitoring TSS or oxygen concentrations at fixed points in the dredging area in real time and 
instituting controls when thresholds are compromised, etc. 
 

2. Monitoring design 

2.1 Monitoring objective 

The monitoring objective is to determine the extent of primarily turbidity plumes generated by 
dredging of phosphate ores, the concentration gradients of suspended sediments and the 
dissolved oxygen within them, in comparison with adjacent unaffected seawater together with 
plume decay rates over space and time.  
 

2.2 Monitoring survey approach 

Three elements are required for the monitoring: 

ω 3-D images of the dredge sediment plume; 

ω Water quality profiling through the sediment plume and in the adjacent unaffected 
seawater body; and, 

ω Time series measurements of water column turbidity, lower water column dissolved 
oxygen concentrations, and ambient currents over seasonal time scales. 
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3-D Sediment Plume Imaging 

The purpose of the imaging is to obtain measurements of the sediment plume extents and 
suspended sediment concentrations within the plume. This is to be done by repeated traverses 
across a survey grid encompassing the dredge area (see §2.3 below) with a downward looking 
(surface pole mounted) low frequency (~150 kHz) ADCP across dredging and non-dredging 
intervals. The data derived from this will be ADCP backscatter intensity ς a calibratible proxy for 
particle concentrations ς and ambient currents. The data will be processed into 1 or 2 m depth 
interval bins allowing the generation of contour plots of sediment concentrations in the survey 
area, using Aquavision® software, and interpreting the plume behavior within the measured 
current field. Figure 1 shows an example of the dredge sediment plumed distribution data that 
can be achieved. 
 

 
Figure 1: Example of a 3-D dredge plume distribution determined from ADCP backscatter measurements 
around an operating dredger in an estuarine environment (from Weston Solutions Inc.). The colour scale 
approximates suspended sediment concentrations in mg/l. 
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Water Quality Profiling 

The water quality profiling (multi-parameter CTD (CTD+DO+pH+Chla+Optical Backscatter (OBS) 
and light (PAR) attenuation)) and water sampling for dissolved trace metals will be conducted at 
fixed times, e.g. 12h00, when light penetration is optimal during traverses of the monitoring grid 
(Figure 2). This will generate approximately 10 profiles and 30 water quality samples within the 
survey grid per survey period. In addition far field profiling and water sampling will need to be 
conducted to define the reference conditions for each survey day. 
 
Data generated from this will characterize the full water column (surface to seabed) in terms of 
temperature structure (giving information on thermocline development), density distribution, 
light attenuation with depth, turbidity distribution with depth, and dissolved oxygen distribution. 
Water sample analyses will provide the calibration data for the CTD probes as well as trace metal 
concentrations. 
 

Time Series Measurements 

Time series measurements will be obtained by deployment of oceanographic mooring comprising 
instrumentation similar to that deployed in SP-1 as part of the 2013 Verification Programmes. A 
schematic is shown in Figure 3. The mooring should be deployed for two seasonal periods; one in 
the winter/spring period and the other in late summer/autumn. This should capture 
ƻŎŜŀƴƻƎǊŀǇƘƛŎ ŎƻƴŘƛǘƛƻƴǎ ŘǳǊƛƴƎ ǇŜǊƛƻŘǎ ǿƘŜƴ ǘƘŜ ƭƻǿŜǊ ǿŀǘŜǊ ƛǎ ΨǾŜƴǘƛƭŀǘŜŘΩ ǘƘǊƻǳƎƘ ƛƴŎǳǊǎƛƻƴ ƻŦ 
water from the Lüderitz upwelling cell and severely hypoxic conditions when southward flowing 
water from Angola becomes more prevalent in the area. Such information is important in the 
further evaluation of the implications for both bottom water oxygen concentrations and sulphide 
fluxes that dredging may cause.  
 
The current measurements will assist in setting up the operational model for the dredging. The 
time series of dissolved oxygen and turbidity will enable 45 characterization of the natural and 
dredging induced variability in these variables, also informative to the operational model. In 
conjunction with the 3-D survey the mid-water column upward-looking ADCP on the mooring will 
provide information on the development and decay of the acoustic scattering layer associated 
with zooplankton aggregations. This has been identified as an important feature of the region and 
effects of the dredging programme on this need to be assessed. 
 

2.3 Survey area (schematic) 

The survey area is defined as the panel being dredged at the time of the survey. In the initial 
phases of the dredging programme this has been defined as the northern section of the SP-1 area 
within ML 170.  According to details in the 2012 EIA the annual spatial extent of the dredging is 
likely to be 4 km long by approximately 750 m wide. The survey grid to accommodate the 
specified dredging plan covers an area 10 km long by 6 km wide (Figure 2). Within this area a 
series of six transects has been defined running across the target dredging area. These will be the 
survey lines for the downward-looking ADCP coverage. Water column profiling is to be conducted 
at points along these survey lines and the oceanographic mooring is to be located on the eastern 
boundary of the SP-1 target dredging area. 
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Figure 2: Layout of the dredge plume monitoring transects in relation to the Year 1-5 target dredging area 
within SP-1. The dark green rectangle defines the SP-1 target dredge area, the light green rectangle the 
designated dredging area and the lines the ADCP transects across the SP-1 area (marked T-0, T-1N to T-3N and 
T1-S to T-S).  

2.4 Survey periods 

The survey start dates are dependent on the initiation of dredging. In general the 3-D sediment 
plume imaging and associated water column profiling should be conducted in the winter/spring 
and summer/autumn periods but the order of these is unimportant. Survey periods should 
comprise 72-80 hour continuous coverage per survey. Given a 36 hour dredging cycle (16 hours 
dredging and 20 hours product delivery) this will allow four plume traverses during dredging and 
six whilst the dredger is in transit to and/or from the sediment discharge location.  These will give 
insight into dredge plume decay rates. 
 
5ŜǇƭƻȅƳŜƴǘ ƻŦ ǘƘŜ !5/t ƳƻƻǊƛƴƎ ǎƘƻǳƭŘ ŎƻǾŜǊ ǘƘŜ ǇŜǊƛƻŘǎ ƻŦ ǘƘŜ ΨǎŜŀǎƻƴŀƭΩ ǎǳǊǾŜȅǎ ōǳǘ ǎƘƻǳƭŘ 
commence one month prior to the start of dredging to provide more detail on the pre-dredging 
condition at the mining site.  
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Figure 3: Schematic of the oceanographic mooring showing sensor configuration. 

2.5 Survey platform 

Two types of vessel can be employed for the field work outlined above. A small service vessel, 
such as the MV Snowgoose can be used for the 3-D sediment plume imaging and associated water 
quality surveys. Due to gear and personnel safety requirements a service vessel with adequate 
after deck space and a stern roller would be required for the ADCP mooring deployment, servicing 
and recoveries.  
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8.4 Benthic Macrofauna 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Continues on next page /... 

  



 
 
 
 

 

© NMP 2014 
November 2014 

Page 49  

 
 
 

Namibian Marine Phosphate (Pty) Ltd 
 

Environmental Management Plan 
 

 

MACROFAUNA: 
MONITORING AND BASELINE 

 
 
 
 
 
 

Prepared for: 

Namibian Marine Phosphate (Pty) Ltd 

 

 

Prepared by: 

Steffani Marine Environmental Consultant 

 

 

 

 
 

  



 
 
 
 

 

© NMP 2014 
November 2014 

Page 50  

 

 

 

1. Macrofauna Monitoring Programme page 51 

2. Sampling Procedure page 54 

3. Data Analyses page 55 

4. References page 55 

 

 

 

Figure 1: Map of SP-1 showing the locations of the four impact sites (yellow) and the four northern 
and southern reference sites (blue).  The red squares indicate the position of the sites sampled 
during the 2010 baseline survey, and the green squares those sampled during the verification survey 
in 2013. page 53 
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1. Macrofauna Monitoring Programme 
A macrofauna monitoring programme needs to be established, the principal objective of which is 
to study the rate of recovery of disturbed macrofaunal communities once the dredging activity 
has ceased in a particular dredged area.  Recovery has been shown to be both spatially and 
temporally variable, and to measure the ecological recovery rate of dredged areas confidently, it 
is necessary to develop a monitoring plan that is not only appropriate in the medium-term (~5 
years), but has the flexibility and potential to be extended into the long-term. 
 
The key questions for the monitoring programme are: 

ω What is the rate of recovery of the physical environment e.g. in-filling of dredge areas 
with unconsolidated sediments? 

ω What is the process of the recovery of the benthic macrofauna? 

ω How long after the disturbance does it take for the benthic community to recover to, at 
least an ecologically functional community? And, 

ω How does the physical environment (e.g. sediment particle size, organic matter, dissolved 
oxygen) influence the recovery rate? 

 
In identifying and assessing the impacts of phosphate dredging on the macrobenthic 
communities, it is important to recognize that the marine environment can be very variable both 
in space and time.  An impact should therefore be distinguished as being the relative difference 
between changes at a disturbed/impact site compared with changes that have occurred in a 
similar undisturbed reference site.  In other words there must be some change from before to 
after a disturbance and such change must be significantly different from what occurred in 
undisturbed reference areas.  Community parameters, however, vary both spatially as well as 
with time, fluctuating in response to natural variations in the environment (these may be 
monthly, seasonal, annual or longer variations).  Without adequate indices of natural variability, it 
will be inherently difficult to place dredging-related impacts in context.  It is therefore important 
to have a number of impacts sites in association with a number of reference sites that are in a 
similar environment (e.g. depth and sediment texture) but will remain undisturbed over the 
period of the monitoring programme. 
 
For the operations in SP-1, four impact stations and four associated reference sites to the north 
and four to the south of the 20-year dredging areas were selected (Figure 1).  The reference sites 
to the north are located outside of SP-1 and >2 km from any proposed dredging activity while the 
four southern reference sites are downstream of the dredging area in the south of SP-1.  Although 
located in SP-1, dredging will focus on the northern portion of SP-1 and the reference sites will not 
be affected by the activities.  The pre-dredging baseline survey was undertaken in July/August 
2013 utilising the macrobenthos collection method detailed below.  Included in the sampling 
procedure is sampling for sediment properties (i.e. grain size analysis) and organic matter content 
as well as near-bottom dissolved oxygen concentrations.  The impact sites have been selected 
according to the currently proposed dredging schedule to fall into the dredge areas that will be 
dredged in Year-1 and Year-2 (see Figure 1).  This ensures that any information on the recovery 
process can be collected as early as possible to inform the Environmental Management 
Programme. 
 
Sampling in SP-1 should be undertaken both before the start of operations (i.e. the baseline 
survey in 2013), as well as at regular intervals after completion of dredging to determine the 
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(functional) recovery rates of the benthic communities.  One of the basic assumptions of 
developing a benthic monitoring programme is that recovery of disturbed macrofaunal 
communities does in fact occur.  The process and time of recovery, however, is strongly 
dependent on the rate of the in-filling of sediment in the dredged-out areas, and the type of 
sediment.  It is recommended that high resolution geophysical surveys (e.g. side-scan sonar) are 
conducted immediately after dredging, and 2-3 years post-dredging (and potentially at later years 
depending on the results) to determine the depth of the dredged trenches and the sediment 
infilling-rates.  Depending on the geophysical survey results, it is assumed that the first post-
dredging survey can be conducted 2-3 years after cessation of dredging (three years for Target 
Block 1 and two years for Target Block 2).  The subsequent sampling interval can best be 
determined after the first post-dredging sampling campaign, but an appropriate interval may be 
every 2-3 years.  Periodically reviewing the monitoring plan as new data are collected and 
analysed will ensure that the monitoring plan and associated sampling schedule remain a dynamic 
processes. 
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Figure 1: Map of SP-1 showing the locations of the four impact sites (yellow) and the four northern and 
southern reference sites (blue).  The red squares indicate the position of the sites sampled during the 2010 
baseline survey, and the green squares those sampled during the verification survey in 2013. 
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2. Sampling Procedure 
Sampling for macrofauna will involve the use of a van Veen grab or Day grab as boxcorers have 
proven unsuitable for the target area in SP-1 due to the dense shelly layers and the general 
compactness of the sediment.  The grab is attached to a winch and is slowly lowered through the 
water column until the cable goes slack, indicating that the grab has reached the bottom.  The 
grab is then brought back onto the vessel.  Grabs that are less than 40% full should be regarded as 
failed. When a failed grab occurs, the grab is redeployed at the same site until an adequate 
sample is collected.  On retrieval of each grab, the following procedures are to be followed: 
 
The fullness of the grab is estimated and the space remaining between the upper level of 
sediment and the lid of the grab noted.  This number can be used to convert the fullness of the 
grab into actual volume of sediment using the dimensions of the grab.  A photograph is then 
taken of the surface of the sediment within the grab.  This photograph should include a detailed 
label (site number, date and, where necessary a replicate number) as well as a scale object (the 
label size remained the same throughout the survey).  The label is preferably written on white 
paper, which serves as a colour comparison between the different sediment samples. The colour 
of the sediment within the grab is noted and all other necessary information recorded on data 
sheets.  Using a 50-mm plastic tube a core of the grab sample is taken, placed in a pre-labelled 
375 ml jar and frozen.  This sample will be used for analysis of organic substances.  The same 
method is used to collect a 750 g subsample to be used in the particle size analysis.  The sediment 
properties should be analysed according to the Wentworth scale.  Organic matter and particle size 
samples should be taken in such a manner that a suitable surface area of sample is left 
undisturbed to retrieve the macrofauna sample.  Sub-sampling of the macrofauna is done using 
plastic tubes with a 75-mm diameter.  This method ensures that a controlled representative 
sample of the surface and the deeper layers of the sediment can be collected.  Eight cores should 
be retrieved per grab and pooled, resulting in approximately 5 litre of sediment and sampling a 
surface area of 0.035 m2.  The sample is then sieved through a 500-micron sieve.  To aid in the 
sieving process it is recommended that a 3 mm or 5 mm screen above the 500-micron sieve is 
used to separate gravel and shell fragments from the actual macrofauna sample.  A hand-held 
hosepipe should be used to carefully wash the sediment from above.  The sediment including the 
macrofauna retained on the 500-micron sieve is then transferred into a suitably-sized jar and the 
sample fixed with 4-5% neutralised formalin.  Shell fragments and larger grains that are retained 
on the 3-mm sieve are carefully washed, and any fauna retained on the sieve handpicked from 
the mesh and added to the sample. 
 
To separate the macrofauna from the sediment, the samples are washed with freshwater through 
a 500-micron sieve, sorted under a stereo binocular microscope at 10-25X magnification and all 
macrofauna extracted from the sample and transferred to a storage solution such as 1% 
Phenoxatol or alcohol.  If needed, the sample may be stained with Rose Bengal to aid in the 
sorting.  Specimens are identified to the lowest taxon possible and counted per taxa per sample.  
Wet biomass is estimated by blot-drying the specimens on absorbent tissue for a standard period 
of time (a commonly accepted time is 45-60 seconds) and the weight recorded per species per 
sample using an analytical balance.  Taxa retained on the 500-micron screen that traditionally are 
considered to be meiofauna (e.g. nematodes, copepods, ostracods and foraminifera) may be 
counted if necessary but will not be included in subsequent analyses. 
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3. Data Analyses 
Traditionally, the ecological recovery of the disturbed seafloor has been defined as the 
establishment of a successional community of species, which progresses towards a community 
that is similar in species composition, population density and biomass to that previously present.  
Measures used to assess recovery typically include biodiversity analysis such as the numbers of 
species and/or individuals in an assemblage.  However, this approach presents a number of 
challenges, especially when the physical characteristics of the sediment have been altered to such 
an extent that it can no longer accommodate its original assemblage.  Recovery in the sense of the 
above definition may thus not be achieved (only when the sediment properties revert to their 
original state).  For this reason, it may be more sensible to consider the functional capacity (or 
health) of the ecosystem rather than simply the range and proportion of species present.  Some 
ecosystem functions can be undertaken by a variety of different organisms, leading to the notion 
of possible functional redundancy, whereby the loss of a particular species may not affect the 
basic functioning of an ecosystem as long as the function performed by that species is taken up by 
another species from the same functional group.  To address this issue, many studies have 
recently focussed on functional diversity to assess faunal recovery following anthropogenic 
perturbations by incorporating biological differences among species showing that function- or 
trait-based diversity metrics may represent appropriate additional methods for assessing changes 
in ecosystem function.  In terms of dredging impact on functional diversity, communities of 
organisms inhabiting an area of dredged seabed may possibly differ in composition or diversity 
from the pre-dredged state, but may develop a similar functional capacity through the recovery 
process (functional recovery).  Therefore, system recovery may not require similar biomass, 
biodiversity or community composition.  It is thus proposed to utilise a variety of analyses 
including, but not limited to, biodiversity measures, multivariate approaches as well as functional 
traits analyses (see for example Bremner et al. 2006 for methodology of functional traits analysis) 
to describe the macrofaunal colonization process after the dredging impact. 
 

4. References 
Bremner J, Rogers SI, Frid LJ (2006) Methods for describing ecological functioning of marine benthic 
assemblages using biological traits analysis (BTA). Ecological Indicators 6:609-622. 
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8.5 Fish, Mammals and Seabirds ς Biodiversity 
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Figure 1. Organogram of the activities monitored by the ECO relating to fisheries and other marine 
components 60 
 
Figure 2. Location of the proposed target dredging sites SP-1 (20 years)), SP-2 and SP-3 within the 
Sandpiper Phosphate licence area (ML 170). 63 
 
Figure 3. A grid of sampling sites placed across SP-1 such that a broad distribution of stations would 
be randomly selected across the entire SP-1 and its surrounds within ML 170. 64 
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1. Introduction 
The Environmental Impact Assessment for Fish, fisheries, mammals and Seabirds  EIA 2012 for the 
proposed phosphate dredging in ML 170 made use of historical marine survey data provided by 
NatMIRC as well as any other available information to identify and assess five primary impacts: 
 

1) the likely impact on fishing operations of dredging for phosphates on the main Namibian 
fishing sectors;  

2) the likely impact of dredging  on the main commercial fish species;  
3) the likely impact of dredging on the recruitment of commercially important fish species;  
4) the likely impact of dredging on fish biodiversity; and  
5) the likely impact of dredging on  seabirds and marine mammals.  

 
The EIA also included a proposal for a Verification Programme in order to: 

ω Raise the levels of confidence in the assessment of impact in the original Environmental 
Impact Assessment;  

ω Undertake the verification requirements as described in the EMP (Midgley 2012); and  

ω Address issues raised by the reviewers appointed by the Namibian authorities and other 
responses to the EIA  

 
1.1 The Verification Programme (Smith and Japp 2014) included 
 

a) An independent assessment of fisheries biomass in ML 170 (Gaylard, Verification 
Programme report for NMP).  

b) A review of ecosystem issues in the context of dredging within the broader northern and 
southern Benguela system (Cochrane, Verification survey report for NMP).   

c) An assessment of the reproductive dynamics and population distribution of the main 
commercial fish species in Namibia (Ndjaula, Verification Programme report for NMP). 

d) A detailed review of the historical information on spawning and recruitment, in particular 
the ICSEAF papers and the SWAPELS programme (Smith and Japp Verification Programme 
report for NMP).  

e) A review of the available information on mesopelagic species and the potential impact on 
this group of species from the proposed dredging in SP-1 (Smith & Japp Verification 
Programme report for NMP).  

f) A review of the available information (including the surveys undertaken by NMP) of the 
habitat and sediment type in SP-1 and the likely impacts of the proposed dredging (Smith 
and Japp Verification Programme report for NMP).  

g) Based on the likely operational characteristics of the dredging operation, an overview of the 
impacts of noise on marine fauna in SP-1 that can be expected (Smith and Japp Verification 
Programme report for NMP).  

h) A biodiversity verification survey of the proposed primary target area to be dredged (SP-1) 
(Smith and Japp Verification Programme report for NMP). 
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2. Recommended environmental monitoring approach 
The potential impacts of dredging on marine fauna should be monitored throughout the duration 
of the phosphate dredging period. For this monitoring plan we have assumed dredging will take 
place for 20 years. The monitoring strategy proposed uses a combination of two methods ς as 
follows: 
 

1. Annual biodiversity sea-based trawl monitoring surveys; and, 
2.  Environmental monitoring on board the dredger.  

 
The verification survey (baseline, completed 2014), serves as Year-1 of a five year monitoring 
programme. The timing and duration of the environmental monitoring for the following four 
years is presented in Annexure 1. It is anticipated that this monitoring approach will be adapted 
on three-year assessment cycles or more frequently as may be needed. The next monitoring 
survey is planned to take place in the year prior to dredging, with successive monitoring in the 
following three years during which dredging occurs.  Subsequently it will be undertaken on a three 
year cycle or as adjusted on review (in an adapted format) for the lifetime of the Environmental 
Management Plan (EMP).  
 
It is recommended that the EMP should include the appointment of an Environmental Control 
Officer (ECO) to provide oversight of the implementation of the EMP, this is a marine 
appointment (see Figure 1 below).  
 

 
 

Figure 1. Organogram of the activities monitored by the ECO relating to fisheries and other marine components 

 
2.1 Biodiversity monitoring surveys  
 
2.1.1 Purpose and objectives 
 
The initial baseline biodiversity survey (June 2014) proved to be appropriate for monitoring the 
availability, abundance, biodiversity and reproductive biology of fish, marine mammals, seabirds 
and other marine fauna in SP-1 (Verification Programme Report 2014). It is, therefore, 
recommended that annual biodiversity monitoring surveys continue in the future so that any 
impacts or changes can be tracked over the lifetime of the mining licence issue period (20 years).  
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Future surveys should follow a similar survey design as the initial baseline survey undertaken by 
Smith and Japp (Verification Programme Report 2014). In addition future surveys should also 
incorporate monitoring of species not initially considered ς that is mesopelagic fish and other 
similar species such as gobies commonly found in the mid-water. Monitoring of phytoplankton 
and zooplankton will not be undertaken directly but will be monitored through acoustics 
(scattering layers) and satellite imagery.  
 
Sampling for heavy metals in the main commercial fish species will also be undertaken, samples 
being collected during the biodiversity survey. This will follow a similar approach to that used by 
the commercial fishing sector for export products. For example, routine for testing heavy metals 
using industry standards (Regulation R500 of the Foodstuffs, Cosmetics and Disinfectants Act, (Act 
No. 54) of 1972), based on species and size, for at least four key heavy metals namely; cadmium, 
mercury, iron and lead will be conducted. Prior to dredging of marine phosphate, cutlet samples 
of about 250 g each will be collected for two size classes per species of fish i.e. hake (2.5 kg and 4 
kg whole weight) and monk (1 kg and 2.5 kg whole weight). For each size class 10 cutlets will be 
collected, frozen and delivered to an accredited laboratory for analysis for heavy metal. After 
dredging commences the same size fish should be collected during each trawl survey conducted 
during the dredging period. This will allow for a comparison to test for any deviations as a result of 
the disturbance of the environment by dredging. 
 
Specific objectives for the annual biodiversity monitoring survey are: 
 

 Continue annual monitoring surveys using a similar survey design, vessel and gear so that a 
standardized time series of data and baseline indices can be developed;  

 Estimate the mean density of the two main commercial fish species hake and monk fish and 
track any changes in this index of these species over time; 

 Collect biological information (length, sex, maturity stage, stomach content) from the 
commercially important/exploited fish species; 

 Identify, collect and photograph epifaunal species and at the same time confirm the nature 
of the substrate and bottom profile;  

 Collect information on the occurrence and abundance of jellyfish; 

 Collect environmental data through visual observations and a CTD to monitor year-on-year 
changes (if any) and to correlate with other data collected;  

 Record/identify the occurrence of  marine mammals and seabirds in the area; and 

 Using the available acoustic instruments on the designated survey vessel track the 
scattering layers in the survey area to determine the density and diurnal movements of 
species commonly found in these scattering patterns, in particular  mesopelagic fish species  
and zooplankton; and 

 Collect tissue samples of the main commercial fish species (hake and monk) for heavy metal 
analysis. 

 
This information will be assessed along with and in consideration of the habitat mapping 
(geophysical surveys) undertaken over the areas dredged (pre and post dredging area survey 
assessments) 
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2.1.2 Survey area and design 
 
Sampling procedures for the biodiversity monitoring survey will involve sampling of the marine 
species and the water column in area ML 170 and specifically inside SP -1 (Figure 2). The survey 
will be conducted from a commercial monkfish trawler using a double belly monk net with cod 
end liner (mesh size 20 mm), as per the verification survey in 2014. Every year a grid10 of sampling 
sites (Figure 3) will be placed across SP-1 such that a broad distribution of stations will be 
randomly selected across the entire SP-1 and its surrounding within ML 170. Note, once a station 
(swept area) has been trawled it cannot, for statistical reasons, be trawled again. Therefore, for 
every survey stations will be randomly selected from the grid that excludes those previously 
sampled. Of the 24 stations selected (each approximately 1.5 nm in length, with 30 minutes 
standard trawl time), 12 will be sampled during the day and 12 at night. The survey will take place 
annually starting one year before dredging commences and annually for the subsequent three 
years. Thereafter the survey frequency will be adapted and revised as needed. The target month 
would be June (Annexure 1) and the survey will take approximately eight days to complete. Note 
that the survey period could be revised pending further discussions with NatMIRC relating to the 
optimum periods for surveying and for comparison with current and historical data. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Continues on next page /... 

 

                                                             
10

 Stations would be randomly selected by dividing the survey area into grid blocks (2.5 nm x 3 nm). In each grid block two 
stations would be randomly selected using a random formula. 
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Figure 2. Location of the proposed target dredging sites SP-1 (20 years)), SP-2 and SP-3 within the Sandpiper 
Phosphate licence area (ML 170). 
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Figure 3. A grid of sampling sites placed across SP-1 such that a broad distribution of stations would be 
randomly selected across the entire SP-1 and its surrounds within ML 170. 
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2.1.3 Sampling procedure 
 
The entire catch (or a subsample in the case of large catches) will be sorted into species. Monk 
and hake will be further sorted by sex and the maturity stage. In terms of establishing and/or 
confirming the reproductive dynamics of the hake and monk in ML 170, it is recommended that 
permission should be obtained to trawl in waters shallower than 200 m so that the eastern side of 
SP-1 can be monitored11. 
 
The total catch weight (kg) of each species (and sex where applicable) will be recorded. Length 
frequency (total length) data will be collected for all commercial species. For non-commercial 
species such as rat tails, only a sample of the fish will be weighed and counted12. If the catch is > 
1.5 tonnes, the main fish species (hake, monk, sole and horse mackerel) will be removed from the 
catch and the rest will be sub-sampled by randomly selecting and measuring approximately 
100 kg. Biological sampling of 15 fish per species (individual weight and length measurements, 
sex, maturity stage, stomach contents, and tissue samples) will be done for hake and monk at 
each station. Tissue samples would be collected for heavy metal analysis.  
 
All invertebrate species retained by the net and landed as part of the catch will be identified to 
the lowest possible taxon, counted and weighed. All large, whole epifauna species retained in the 
wings of the net will also be included in the data counts.  Photographs of invertebrates will be 
taken for each trawl to provide an overview and a snapshot image of invertebrates occurring at 
each station. Marine mammal sightings and seabird observations will be carried out during the 
day by visually recording and identifying the number of species within a 500 m radius of the 
vessel. Observer strategy will be taken and adapted from the Marine Mammal Observation 
standard procedures, JNCC 2010. Reference books (Carwardine 1995; Onley and Bartle 1999) and 
ID guides will be provided created by CapFish. Hydrological data (salinity, temperature and 
oxygen) will be collected using a multi-probe internal logging Conductivity, Temperature and 
Depth (CTD) recorder, that will be encased inside a stainless steel protective frame and specially 
designed net bag, and attached to the head rope of the trawl net using shackles and cable ties. 
Substrate and/or sediment type will also be recorded from visual observations of retained 
material on the trawl doors and footrope; this would provide an indication of the habitat type. 
Recording of general ocean and weather (metocean) conditions will also be undertaken. These 
hydrological and ocean conditions will be evaluated in consideration of regional climatic 
conditions. Regional long range weather forecasts will be obtained from Buoy Weather 
(www.buoyweather.com). 
 
2.2 Environmental monitoring surveys on board the dredger 
 
2.2.1 Purpose and objectives 
 
It is recommended that an environmental control officer (ECO) be trained and deployed on board 
the dredger (Annexure 1) to observe and record the following:   
 

                                                             
11

 Survey permit conditions as issued by MFMR in 2014 (Letter MFMR to NMP 060614) limited trawling to 
depths > 200 m. 
12

 The sample weight and number would then used to extrapolate a total catch weight and number. 

http://www.buoyweather.com/


 
 
 
 

 

© NMP 2014 
November 2014 

Page 66  

ω The sound levels generated by the dredger and the attenuation from the sound source 
(using equipment such as hydrophones). 

ω Marine mammal (JNCC 2010) and seabird abundance and interactions (if any) with the 
dredging operation.  

ω Oceanographic and weather observations (sea surface temperature, sea surface 
colour/turbidity, Beaufort scale estimates and cloud cover)  

ω Dredger operational data (vessel gear details, vessel speed and direction, start and end 
dredging time and location);  

 
2.2.2 Monitoring procedure on board the dredger 
 
It is recommended that should an Environmental Clearance Certificate be issued, an 
environmental control officer should be deployed on board the dredger for approximately 25 % of 
the operational time (or one week per month) for the first year of dredging (Annexure 1). If the 
environmental impacts are managed at a satisfactory level after the first year and the dredge 
operational team is compliant with the mitigation measures outlined in the EMP, monitoring 
intensity could be reduced to about 15 % (one week every second month) for the following three 
years (Annexure 1). However, if the data and results suggest that monitoring levels should be 
changed then the monitoring regime should be revised accordingly.  
 
The dredge cycle is approximately 36 hours; this includes the dredging operations, the sailing and 
the transfer ashore (Table 1). Generally, the environmental control officer would stay onboard for 
a week and would be required to work every day for eight hours per day. Note however, 
depending on the operational procedure of the dredging cycle (Table 1) not all the tasks would be 
required throughout the voyage. For example dredger operational information (vessel gear 
details, vessel speed and direction, start and end dredging time and location) would only be 
recorded at the beginning and at the end of the dredging period (Table 1).  
 
2.2.3 Determination and monitoring of noise 
 
It is recommended that ad hoc acoustic monitoring be undertaken using Passive Acoustic 
Monitoring (PAM) devices (i.e. hydrophones). Acoustic data will be collected during three 
operational periods;  

 While the vessel is in full dredging operation;  

 During the lowering and hoisting of the trailing arm; and, 

 While the vessel is sailing (Table 1).  
 
The objectives firstly will be to determine the level of dredging noise and the attenuation from the 
sound source (i.e. the vessel) and then secondly to determine whether this will have a direct 
impact on marine mammals and seabirds. It is, therefore, recommended that during daylight 
hours marine mammal sightings and seabird observations within a 500 m radius of the vessel be 
recorded for six hours per day throughout the voyage, irrespective of the operational procedure.  
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2.2.4 Jellyfish monitoring 
 
During the initial baseline biodiversity verification survey, three species of jellyfish Chrysaora 
fulgida, C. africana and Aequorea forskalia were identified and sampled. The abundance of C. 
fulgida was the highest compared with all the species caught during the survey. It is therefore 
recommended that observations of jellyfish should be monitored from the vessel while it is 
dredging. During daylight hours jellyfish would be identified and counted within a band of 5 m 
wide to the front of the bow while the vessel is steaming. Counts will be carried out for 10 
minutes every hour, subject to visibility and sea state. Counts will then be converted to densities 
using the knowledge of the distance sailed. 
 
2.2.5 Oceanographic monitoring 
 
While the vessel is at the target dredge site SP-1, oceanographic and weather observations should 
be recorded four times a day (every two hours) during daylight hours. Satellite imagery of sea 
surface colour could be used periodically to visualise the extent and direction of the sediment 
plume. 
 

Table 1. Duration (estimated) of the dredge cycle. 

Activity 
Estimated 
Duration 

Lowering: 
The vessel is on station, and dredge arm is lowered and the dredge head engages the 
sea floor. 

0.25 hrs 

Dredging: 
The dredge head is engaged in the sediments. Through a series of transects in the 
target mine area dredge head will be engaged with the seabed in order that hopper is 
filled to capacity, 46,000 m

3
. (Sailing speed of 1 to 2 knots)

13
 

16.0 

Hoisting: 
The hopper is full, and the dredge arm is returned inboard. 

0.25 

Sailing: 
The vessel sails to the point of discharge. This duration will vary depending on sea 
conditions and, in particular, on the distance to be travelled.  Maximum sailing speed 
is 18 knots. 

6.0 

Connecting: 
Connecting to the shore discharge point. 

0.5 

Transfer slurry ashore: 
Pumping the sediment ashore. 

6.2 

Disconnecting: 
Disconnection from the shore discharge point. 

0.5 

Sailing: 
The vessel sails back to the Mining Licence Area. 

6.0 

Estimated duration of the average dredge cycle 35.7 hrs 

 
  

                                                             
13

 Cut depth is variable as relates to, sea surface swell and hydraulic compensation to the drag head, speed of 
the vessel and the specific characteristics of the sediments dredged. 
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3. Further recommendations  
Future biodiversity monitoring surveys could be strengthened if NatMIRC where to adapt their 
annual biomass surveys (for monk and hake) to include sampling stations in and around the ML 
170 and in particular, SP-1. For, envisaged relatively low additional cost and effort, it is 
recommended that NatMIRC incorporate these areas into their surveys. More specifically, the 
investigation of the distribution and abundance of mesopelagic fish species and zooplankton 
densities in SP-1 could be determined using the research vessel the RV Welwitchia.  This would 
also provide MFMR with an alternative independent estimate of conditions and changes that may 
occur in the dredged area. 
 
Access to the valuable datasets collected off Namibia by the RV Dr Fridtjof Nansen programme 
should be made available for rigorous scientific analysis in future. Although these data will not 
necessarily strengthen the findings in the EIA (2012) and Verification Programme report (2014) 
(since the available MFMR data are already extensive), it is recommended that the full Nansen 
datasets should be made available to NMP given the importance of the phosphate dredging 
project. 
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ANNEXURE 1: 
The (suggested) timing and duration of environmental monitoring for four years. 

 

Monitoring 
method 

Season Summer Autumn Winter Spring Summer 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Week 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

Dredger 
monitoring 

N/A 
                                                

Biodiversity 
survey 

Pre 
mining                                                 

Dredger 
monitoring Year 1 

(50%) 

                                                                                                

Biodiversity 
survey                                                                                                 

Dredger 
monitoring Year 2 

(15%) 

                                                                                                

Biodiversity 
survey                                                                                                 

Dredger 
monitoring Year 3 

(15%) 

                                                                                                

Biodiversity 
survey                                                                                                 
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Appendix 1 Environmental Policy Statement and 
Health and Safety Policy Statement 
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Appendix 2  Project Insurances 
 
 

2.1 Certificate of Insurance (P&I) 
2.2 Certificate of Insurance (H&MI) 
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Appendix 3 HESQ Documents MV Cristobal Colon 
 
 

3.1 Ballast Water Management Plan ς 159 pp 
3.2 JDN PSP 46 01 e 05 Sampling Procedure ς 8 pp 
3.3 JDN.SP.08.23.e.01-Violent weather conditions cyclone- typhoon ς 3 pp 
3.4 JDN.SP.08.09.e.02-Ensuring Safe Bunkering-Discharging ς 4 pp 
3.5 JDN.PSP.41.02.e.4.1 Waste Management ς 16 pp 
3.6 JDN.PSM.41.01.e.03 Project Environment Manual ς 54 pp 
3.7 JDN.PSM.24.01.e.03 Emergency Response Plan JDN.PSM.24.01.e.03 ς 35 pp 
3.8 JDN.QF.01.01.e.08-Policy statement JDN Group signed ς 1 pp 
3.9 JDN.QP.09.11.e.01-Weather forecasting services  - 6 pp 
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3.1 Ballast Water Management Plan ς 159 pp 
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3.2 JDN PSP 46 01 e 05 Sampling Procedure ς 8 pp 
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3.3 JDN.SP.08.23.e.01-Violent weather conditions cyclone- typhoon ς 3 pp 
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3.4 JDN.SP.08.09.e.02-Ensuring Safe Bunkering-Discharging ς 4 pp 

 

 
 

Procedure  

JDN.SP.08.09 

Revision 02  
ENSURING SAFE BUNKERING/ DISCHARGING 

 

 

File: JDN.SP.08.09.E.02-ENSURING SAFE BUNKERING-DISCHARGING.DOC     Printed Date: 17-Oct-1417 October 2014      Page 1 of 4 

Date  24/10/2007 21/01/2008 19/03/2014     

Review 00 01 02     

 

AUTORIZED TO BE ENFORCED WITHIN JAN DE NUL GROUP BY 
 

Date: 

Director:  Van Boxstael J. 
 

03/04/2014 

Director:  De Nul J.P.J. 
 

03/04/2014 

 

 
1. OBJECTIVE 
 

This procedure describes the rules for bunkering. These rules have the purpose to prevent pollution 
and dangerous situations. 
 
 
2. FIELD OF APPLICATION 
 
This procedure is applicable to all vessels within Jan De Nul Group. 
 
 
3. REFERENCES      
 
The latest edition of:  
 

VCA   Environmental care 

Ϡ 6.2  

 

ISO 14001 Implementation & execution 

Ϡ 4.4.6 Control of company activities 

 

OHSAS 18001  Implementation & execution 

Ϡ 4.4.6 Control of company activities 

 

ISM ISM code 

Ϡ 7 Developments of plans for shipboard operations 

 
 
4. TERMINOLOGY 
 
None. 
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3.5 JDN.PSP.41.02.e.4.1 Waste Management ς 16 pp 

  








































































