
Environmental Impact Assessment:
Seafloor Minerals Context

Dr Samantha Smith 
EU BBNJ Workshop, Brussels 
28 January 2020



EIA: SEAFLOOR MINERALS CONTEXT
TABLE OF CONTENTS

01 Summary: Environmental Obligations

02 Baseline and EIA Studies

03 Project Development

04 Partnerships to Achieve the Goals

05 Sustainable Development Goals

GSR Proprietary Information – Commercial in Confidence Treatment Requested 



Baseline Studies

Environmental 
Impact 

Assessment 
(EIA)

Environmental 
Impact 

Statement 
(EIS)

Environmental 
Management 

and Monitoring 
Plan 

(EMMP)

Closure Plan

ISA-Specific
(e.g. Mining Code, 

Regional Environmental 
Management Plan 

[REMP], Guidelines, 
Standards)

International 
Conventions & 

Standards 
(e.g. UNCLOS, 

MARPOL, CBD)

Required for an Exploitation Contract application

ENVIRONMENTAL OBLIGATIONS
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ENVIRONMENTAL BASELINE STUDIES
AND IMPACT ASSESSMENT

 ISBA/25/LTC/6  Baseline Study / 
EIA Guidance for Contractors

 7 Study Areas
Physical Oceanography
Geology
Chemical Oceanography
Sediment Properties
Biological Communities 
Bioturbation 
Fluxes to Sediment 

(Sedimentation)



STUDY AREA DETAILS

Physical Oceanography Aim: estimate extent and duration of  sediment plumes that may be formed during full-scale operations
Study requirements: study of currents, temperature, and turbidity required.  Installation of moorings of current meters, ADCPs, sediment traps, CTDs and 
other equipment, followed by hydrodynamic (plume) modelling

Geology Aim: determine heterogeneity of the environment and assist the placement of suitable sampling locations, collect information on the potential for heavy 
metal and trace element release during full-scale mineral operations
Study requirements: High-resolution bathymetry, box cores, laboratory analysis

Chemical Oceanography Aim: understand baseline water chemistry conditions in the water column and within sediment pore water, understand the possibility and impact of 
potential metal release during the extraction process
Study requirements: water column: multiple CTD profiles and water sampling efforts over two years (seasonal studies); pore waters: multi corers, box
corers, laboratory analysis

Sediment Properties Aim: To study baseline sediment conditions and predict the behaviour of mineral extraction on sediment composition.  To determine the basic properties 
of the sediment, including measurements of soil mechanics and composition to adequately characterize the surficial sediment deposits which are the 
potential source of deep-water plume.
Study requirements: box coring, laboratory analysis

Biological Communities Aim: evaluate the effects of activities on animals.  Studies to include microfauna, meiofauna, macrofauna, megafauna, demersal scavengers, nodule fauna, 
video/photo surveys, pelagic community assessment (water column and near bottom), baseline tissue metal concentrations, marine animal observations, 
temporal variation studies, regional distribution/genetic connectivity studies, etc.  
Study requirements: Photographic/video transects and animal sampling, use of multi corer, box corer, moored time lapse cameras, plankton nets, ROV and 
other methods, laboratory analysis

Bioturbation Aim: gather data on the mixing of sediments by organisms and to predict the impact of extractive activities on biological communities.
Study requirements: multi cores, e.g. Pb-210 analysis

Fluxes to Sediment 
(Sedimentation)

Aim: To gather time series data on the flux and composition of materials from the upper water column to the deep sea.  To understand baseline 
sedimentation rates and to evaluate the effects of mineral extraction activities (especially plumes) on these rates.
Study requirements: moored time lapse sediment traps installed for a minimum of 12 months, laboratory analysis



ENVIRONMENTAL IMPACT ASSESSMENT  (EIA)

 An EIA is a process and an evaluation of the possible positive or negative effects that a 
proposed project may have on the environment

 Includes Environmental Risk Assessment, including significance rankings – ensures the 
EIA and EIS focus on the key issues
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ENVIRONMENTAL IMPACT STATEMENT
(EIS) 

 Tool for decision making
 Describes the positive and negative environmental 

effects of a proposed action (EIA results)
 Presents effects and mitigation
 Usually also lists one or more alternative actions 
 EIS Template provided in Annex IV of  ISA’s (draft) 

Regulations for Exploitation [ISBA/25/C/WP.1]



REGIONAL ENVIRONMENTAL MANAGEMENT PLAN
(REMP)

Regulatory Body: 
International Seabed 
Authority, established 
under UNCLOS



REGIONAL ENVIRONMENTAL MANAGEMENT PLAN
(REMP)

“Nodules in the Pacific Ocean 
contain more nickel, cobalt and 
manganese than the entire global 
terrestrial reserve base for those 
metals.” 
[Hein et al., 2012]

Regulatory Body: 
International Seabed 
Authority, established 
under UNCLOS



POLYMETALLIC NODULES

 Rich in manganese, nickel, copper 
and cobalt

 Rare earths also present
 Potato-sized, hard surface
 Exist on the surface – not attached
 Cover extensive areas of the 

ocean’s abyssal plains



Seafloor Polymetallic Nodule Harvesting 

 Key Activities within the Area: 
 Harvesting 

Collectors
Lift System
Surface Vessel 

 Materials Handling 

Dewatering 
Ship-to-ship transfer

 Transshipment

PRODUCTION SYSTEM 
KEY COMPONENTS

Source: UKSR



HARVESTING UNITS
STEP-BY-STEP APPROACH

Pre – Prototype
Nodule Collector

Prototype
Commercial Nodule Collector

2017 2020 2023



 Multi-Stakeholder engagement
• Ongoing, transparent and inclusive
• Multi-stakeholder approach to develop plans

and programs

 Engage world leading scientists with an open 
mind  and full transparency in collaborative 
research

 Freedom to publish
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 Committed to high standards in science, 
engineering and transparent communication 
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TRANSPARENT APPROACH TO 
ENVIRONMENTAL MANAGEMENT
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PARTNERSHIPS FOR THE GOALS

JPI-O MiningImpact 2 project – Assessing environmental effects
Independent scientific evaluation of the environmental impacts of the ProCat trials, in order to: 

• Reduce existing knowledge gaps and uncertainties about environmental impacts
• Gather data about operational impacts 
• Design of fit-for-purpose environmental monitoring programs
• Make recommendations of a precautionary approach for ISA’s exploitation mining code

ProCat Project
In situ trials, in the operational environment of the CCZ, in order to:

• Confirm trafficability and maneuverability of soil specific- and purpose-built caterpillar tracks,
decreasing energy consumption and direct seabed disturbance

• Optimize the in-situ operations of a hydraulic collector head to increasing pick-up efficiency
and decrease energy consumption

• Validate nodule-sediment separation process of primary flow and subsequent nodule
transport by secondary flow

• Verify reliability and the robustness of the technology to increase the state-of-the-art



Boxcore

Multicore

Deep sea
Moorings

AUV Water 
samplers

ROV SyPRID

Landers

Pushcores 

Benthic
chamber

CUBE



Environmental Impact Statement

1. Introduction
2. Policy, legal and administrative context
3. Project description
4. Description of the existing environment
5. Assessment of impacts and proposed mitigation
6. Accidental events and natural hazards
7. Environmental management, monitoring and 

reporting
8. Abbreviations
9. Study team
10. Expert review
11. References 
Ref: Following ISBA/23/LTC/CRP.3*
Download: 
https://www.deme-group.com/gsr/news/gsr-publishes-its-prior-environmental-impact-
statement-relating-2019-patania-ii-disturbance 





SEAFLOOR MINERALS CAN CONTRIBUTE 
TO SUSTAINABLE DEVELOPMENT GOALS

Enabling industry 
advancements in 
innovative technology and 
infrastructure solutions

Metals for clean water  
distribution systems. Use of  
desalinization as primary  
water source. Not  
competing with local water  
users

Clean, competitively 
priced metals  need 
for clean  energy
solutions

Access to development
opportunities for States
otherwise resource-poor

Reduce land-use  
conflicts. Metals for  
housing and basic  
services

Focus on high grade  
resources, minimizing
waste.  Minimize use of 
water, land,  chemicals,
etc.

Clean metals  
supporting
clean  energy
solutions

Environmental  
responsibility leaders  
through transparency,  
engineering design,  
scientific knowledge, data  
sharing, collaboration

Reduce pressures on  
land as unique 
source of critical 
metals

Collaboration and transparent  
inclusion of science,  
industries, governments, etc.



DIRECT ALIGNMENT WITH SDG14 
LIFE BELOW WATER

 Effective regulations, implementing the Law of the Sea (UNCLOS), 
which  provides the legal framework for the conservation and 
sustainable use of the oceans and their resources

 Responsible and transparent impact assessment and management
 Increased economic access to and benefits from the sustainable use 

of marine resources for developing states
 Science-based management plans, including strategies to minimize 

the extent and duration of impacts
 Increased scientific knowledge, training and research capacity
 Multinational scientific cooperation
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