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Background 
 

1. During the continuation of the twenty-sixth session, the Commission considered 
draft guidelines for the preparation of environmental management and monitoring plans 
pursuant to regulation 48 and annex VII of the draft regulations on exploitation of mineral 
resources in the Area (ISBA/25/C/WP.1) as prepared by a technical working group of the 
Commission. 

 
2. The purpose of an Environmental Monitoring and Management Plan is to manage 
and confirm that Environmental Effects meet the environmental quality objectives and 
standards for the mining operation. 
 
3. Draft regulation 48 requires an applicant or contractor, as the case may be, to prepare 
an Environmental Monitoring and Management Plan in accordance with annex VII that is: 
(i) based on the environmental impact assessment and the Environmental Impact Statement; 
(ii) in accordance with the relevant environmental management plan; and (iii) prepared in 
accordance with the applicable Guidelines, Good Industry Practice, Best Available 
Scientific Evidence and Best Available Techniques, and consistent with other plans in the 
draft regulations, including the Closure Plan and the Emergency Response and Contingency 
Plan. 

 
4. To give effect to the requirements contained in draft regulation 48, including annex 
VII, the Commission considered that it was necessary to prepare: (i) Guidelines (Appendix 
I) for the preparation of environmental management and monitoring plans. 
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List of Abbreviations and Acronyms 
 

APEIs Areas of Particular Environmental Interest 
EIA  Environmental Impact Assessment  
EIS  Environmental Impact Statement  
EMMP  Environmental Management and Monitoring Plan  
EITI Extractive Industries Transparency Initiative 
EI Environmental Indicator 
EMS  Environmental Management Systems  
ERA  Environmental Risk Assessment  
ERCP Emergency Response and Contingency Plan 
IRZs Impact Reference Zones 
ISBA International Seabed Authority 
ISO International Organization for Standardization 
MARPOL International Convention for the Prevention of Pollution from Ships 
MSHA Mine Safety and Health Administration 
PRZs Preservation Reference Zones 
REMP Regional Environmental Management Plan 
SMS Safety Management System 
UNCLOS United Nations Convention on the Law of the Sea 
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 INTRODUCTION 30 
 31 
1. The EMMP to be prepared and submitted by an Applicant for a Plan of Work under the 32 
Regulations on exploitation of Mineral Resources in the Area (Exploitation Regulations) 33 
must set out commitments and procedures on how mitigation measures will be implemented, 34 
how the effectiveness of such measures will be monitored, what the management responses 35 
will be to the monitoring results and what reporting systems will be adopted and followed in 36 
accordance with Regulation 48. 37 
 38 
2. This guideline has been developed to provide practical and technical guidance on the 39 
implementation of an EMMP associated with Exploitation of mineral resources in the Area, as 40 
specified in regulations 13(3)(b), 31, 38, 42, 48, 49, 50, 51, and Annex VII of the Exploitation 41 
Regulations. 42 
 43 
3. The guidance below is not intended to be prescriptive, the aim is to provide sufficient 44 
direction to enable Applicants/Contractors to formulate an approach for environmental 45 
management and monitoring. These Guidelines should be read in conjunction with the 46 
Exploitation Regulations, the relevant Exploration Regulations, other relevant International 47 
Seabed Authority (the ISA or the Authority) rules, regulations, recommendations and 48 
procedures, as well as other relevant Standards and Guidelines. 49 
 50 
A. Scope and Purpose  51 
 52 
4. The scope and purpose of an EMMP as prescribed by the Exploitation Regulations is to 53 

“manage and confirm that Environmental Effects meet the environmental quality objectives 54 
and standards for the mining operation” (Regulation 48(1)).  55 

 56 
5. "Environmental Effects" as defined by the Exploitation Regulations means any 57 
consequences in the Marine Environment arising from the conduct of Exploitation activities, 58 
whether positive, negative, direct, indirect, temporary or permanent, or cumulative effect 59 
arising over time or in combination with other mining impacts. 60 
 61 
6. The EMMP outlines commitments and procedures on how the mitigation measures will 62 
be implemented, how the effectiveness of such measures will be monitored, what the 63 
management responses will be to the monitoring results and what reporting systems will be 64 
adopted and followed. The EMMP shall cover the main aspects prescribed by the Authority in 65 
Annex VII to the Exploitation Regulations in accordance with these Guidelines, Good Industry 66 
Practice, Best Available Scientific Evidence and Best Available Techniques.  67 
 68 
B. Terminology 69 
 70 

7. Unless otherwise stated, terms defined in the Exploitation Regulations and UNCLOS 71 
have the same meaning when used in this Guidelines. 72 
 73 

• Areas of Particular Environmental Interest (APEIs) refers to areas that are "set aside" 74 
by the Authority as a part of a regional environmental management plan. APEIs are 75 
large areas with self-sustaining populations as well as a wide range of habitat 76 
variability. 77 
 78 
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• The Precautionary Approach is the approach reflected in Principle 15 of the Rio 79 
Declaration, which states that: “In order to protect the environment, the precautionary 80 
approach shall be widely applied by States according to their capabilities. Where there 81 
are threats of serious or irreversible damage, lack of full scientific certainty shall not 82 
be used as a reason for postponing cost-effective measures to prevent environmental 83 
degradation.”1 Principle 15 of the Rio Declaration  84 
 85 

C. Use of this Guideline in Context of Regulations and Other Standards or 86 
Guidelines 87 
 88 
8. Users of this Guideline should take steps to check with the Authority whether further 89 
Standards or Guidelines have been issued at the time they prepare their EMMP. 90 
 91 
9. In conjunction with the Exploitation Regulations: The Exploitation Regulations 92 
should be strictly followed, and applicable terms used as reference. The Applicant/Contractor 93 
should also conduct a search for guidelines published by governing bodies that could be of 94 
relevance for the project, including national laws and other industry codes that could be 95 
developed from time to time. This guideline does not specify any national, state or provincial 96 
legislation to retain relevance given laws and regulations are amended or updated from time to 97 
time. This guideline promotes best practices when it is used in conjunction with relevant 98 
legislation, regulations, and procedural guidelines. 99 
 100 
10. In consultation with other EMMP guidance documents and examples: Additional 101 
resources can be found in Section 5 of this guideline. There are numerous guidance documents 102 
from related industries that can provide valuable, relevant approaches to establishing 103 
management and monitoring actions.  104 
 105 

 GENERAL PRINCIPLES FOR ENVIRONMENTAL MANAGEMENT AND 106 
MONITORING PLANS 107 
 108 
11. Environmental management is critical, particularly for the conservation and sustainable 109 
use of the oceans, seas, and marine resources for sustainable development consistent with the 110 
UN Sustainable Development Goal 14. 111 
 112 
12. One of the fundamental policies and principles set out in Regulation 2 is to provide 113 
“pursuant to article 145 of the Convention, for the effective protection of the Marine 114 
Environment from the harmful effects which may arise from Exploitation” based on the 115 
principle of “a fundamental consideration for the development of environmental objectives 116 
shall be the effective protection of the marine environment, including biological diversity and 117 
ecological integrity” and “the application of an ecosystem approach.”  118 
 119 
13. The EIA, EIS, and EMMP are important instruments for adherence to these principles. 120 
In accordance with Regulation 52 the EMMP remains as a 'living document' to be used as a 121 
management tool to ensure that the commitments made in the EIS are implemented throughout 122 
the project life. 123 
 124 

 
1 United Nations Conference on the Human Environment, “Rio Declaration on Environment and Development,” November 13, 2006, 
https://www.cbd.int/doc/ref/rio-declaration.html.2 Eva Ramirez-Llodra et al., “Strategic Environmental Goals and Objectives for Seabed 
Mining” (Deep-Ocean Stewardship Initiative, 2018). 



  
 

3 
 

14. An EMMP should: 125 
• Be balanced and objective through independent verification; 126 
• State any limitations that apply to the use of the information; 127 
• Identify scientific uncertainties and include adaptive management strategies for 128 

managing uncertainty, where appropriate; 129 
• Where practical, appropriate and proportionate, establish specific commitments to 130 

auditable and measurable outcomes and clear timeframes; 131 
• Clearly explain technical terms and acronyms used;  132 
• Clearly define responsibilities and roles; and 133 
• Be reviewed and updated in accordance with Regulation 52. 134 

 135 
15. In accordance with Regulation 48 the EMMP must be consistent with other plans 136 
including the Closure Plan and Emergency Response and Contingency Plan. Regulation 48 137 
further provides that the EMMP shall cover aspects prescribed in Annex VII and shall be: 138 
 139 

• Based on the environmental impact assessment and the Environmental Impact 140 
Statement; 141 
  142 

• In accordance with the relevant regional environmental management plan; and  143 
 144 

• Prepared in accordance with the applicable guidelines, Good Industry Practice, Best 145 
Available Scientific Evidence and Best Available Techniques, and consistent with other 146 
plans in these regulations, including the Closure Plan and the Emergency Response and 147 
Contingency Plan. 148 

 149 
 PREPARING AN EMMP FOR SUBMISSION WITH A PLAN OF WORK 150 

 151 
A. Preparation of EMMP for submission of Plan of Work application 152 
 153 
16. The EMMP must be submitted by the Applicant as part of the Approval of a Plan of 154 
Work for Exploitation in the form of a contract with the Authority.  155 
 156 
17. This Section 3 provides guidance to Applicants on the requirements for preparing an 157 
EMMP for an application for a Plan of Work.  158 
 159 
18. An EMMP Checklist has been provided in Appendix C of this guideline to assist 160 
Applicants/Contractors in determining if all relevant and necessary elements are contained 161 
within the EMMP.  162 
 163 
B. Project Area Description  164 
 165 
19. In accordance with Annex VII(2)(b), the EMMP must contain a description of the the 166 
area likely to be affected by the proposed activities.  167 
 168 
20. This description should be consistent with Section 3.1 "Project area definition" 169 
included in Annex IV (Environmental Impact Statement template). 170 
 171 
 172 
 173 
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C. Environmental Management System 174 
 175 
21. Annex VII (2)(d) of the Exploitation Regulations requires that an EMMP provide 176 
details of the Applicants EMS and environmental policy. Detailed guidance regarding 177 
preparation of the EMS can be found in the EMS Guideline.  178 
 179 
D. Environmental Impact Assessment and Predicted Environmental Effects 180 
 181 
22. Annex VII(2)(e) and (f) requires that: 182 

• An assessment of the potential Environmental Effects of the proposed activities on the 183 
Marine Environment, and any significant changes likely to result. 184 

• An assessment of the significance of the potential Environmental Effects, and proposed 185 
mitigation measures and management control procedures and responses to minimize 186 
the harm from Environmental Effects consistent with the environmental impact 187 
assessment and the Environmental Impact Statement. 188 

 189 
23. The EIA, ERA, and mitigation measures are used to prepare the detailed monitoring 190 
plans within the EMMP. Detailed guidance regarding an EIA, ERA, and EIS can be found in 191 
their respective guidelines. The Applicant should develop mitigation measures and control 192 
procedures for each Environmental Effect identified in the EIA process and described in the 193 
EIS. The mitigation measures identified for each potentially significant Environmental Effect 194 
identified in the EIA (refer to Guideline 2) should then be used to design the monitoring 195 
program(s) (see below).  196 
 197 
E. Monitoring and Management Program 198 
 199 
24. Annex VII(2)(g) requires that an EMMP must include a description of: 200 
 201 

• the planned monitoring program; and 202 
• the overall approach, standards, protocols, methodologies, procedures and performance 203 

assessment of the Environmental Management and Monitoring Plan, including the 204 
necessary risk assessment and management techniques, including adaptive 205 
management techniques (process, procedure, response), if appropriate, needed to 206 
achieve the desired outcomes. 207 

 208 
25. Section 3.5.1 below provides guidance on management techniques and Section 0 below 209 
on the monitoring program. 210 
 211 

 Adaptive Management 212 
 213 

26. Adaptive environmental management: 214 
 215 

• is an iterative process of decision-making in which management actions are modified 216 
as needed as information accumulates or conditions change in the managed system; 217 

• allows for feedback between monitoring and decision-making, mitigates risk, and can 218 
integrate environmental change (natural or as a result of the activities being managed) 219 
in the EMMP2;  220 

 
2 Eva Ramirez-Llodra et al., “Strategic Environmental Goals and Objectives for Seabed Mining” (Deep-Ocean Stewardship Initiative, 2018). 
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• modest and reversible management interventions, to generate further knowledge about 221 
the resource being studied.3 Adaptive management is often portrayed as a multi-step 222 
cyclical process involving problem identification, design, implementation, monitoring, 223 
and assessment4; and 224 

• is important to ensure the linking of on-going science to decision-making;5  225 
 226 

27. Inherent uncertainties will take time and gained knowledge and experience to resolve.6  227 
 228 
28. Review of management objectives and evaluation of monitoring plans are key 229 
components of adaptive management in the context of Mineral Exploitation in the Area.  230 
 231 
29. This adaptive management process will aid in the advancement of scientific 232 
understanding of sites where Mineral Exploitation will occur, mining technologies, impacts 233 
and the environment’s response, thereby providing critical feedback to inform future decision-234 
making.7 235 
 236 
30. A useful way to describe the implementation of adaptive management is in terms of a 237 
setup or deliberative phase during which key components are put in place, and an iterative 238 
phase in which the components are linked together in a sequential decision process. 8 239 
 240 
31. The setup phase involves a framing of the resource problem in terms of objectives, 241 
management alternatives, models, and monitoring protocols. The iterative phase utilizes these 242 
elements in an ongoing cycle of learning about system structures and functions and managing 243 
based on what is learned (Figure 1). 244 
  245 

 
3 Aline Jaeckel, “Deep Seabed Mining and Adaptive Management: The Procedural Challenges for the International Seabed Authority,” 
Marine Policy 70 (2016): 205–11, https://doi.org/10.1016/j.marpol.2016.03.008. 
4 Ibid. 
5 Swaddling, “Pacific-ACP States Regional Environmental Management Framework For Deep Sea Minerals Exploration and Exploitation.” 
6 Ramirez-Llodra et al., “Strategic Environmental Goals and Objectives for Seabed Mining.”7 Swaddling, “Pacific-ACP States Regional 
Environmental Management Framework For Deep Sea Minerals Exploration and Exploitation” 
7 Swaddling, “Pacific-ACP States Regional Environmental Management Framework For Deep Sea Minerals Exploration and Exploitation” 
8 B K Williams, Robert C. Szaro, and Carl D. Shapiro, Adaptive Management  The U.S. Department of the Interior Technical Guide 
(Washington, D.C.: U.S. Department of the Interior, 2009), http://pubs.er.usgs.gov/publication/70194537. 
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Figure 1: Adaptive Management Feedback Loop (adapted from Williams et al., 20119) 246 
Additional links to resources to assist with developing appropriate component monitoring 247 
plans are provided in Section VI.B.  248 

 249 
 250 
 251 
 252 
 253 
 254 
 255 
 256 
 257 
 258 
 259 
 260 
 261 

 Monitoring Program Overview  262 
 263 
32. As set out above, the EMMP will include an assessment of the significance of the 264 
potential Environmental Effects and the proposed mitigation measures, management control 265 
procedures to minimise harm from Environmental Effects, and proposed mitigation measures 266 
to reduce residual impacts to acceptable levels.  267 
 268 
33. The implementation of these assessments, procedures and measures requires 269 
monitoring to confirm environmental performance and the effectiveness of the implementation 270 
strategy (Monitoring Program).  271 
 272 
34. The Monitoring Program should detail the following: 273 
 274 

• The parameters identified to be monitored and/or sampled during an EIA/EIS to 275 
evaluate Environmental Effect and the associated monitoring actions to be taken; 276 

• Proposed environmental monitoring/sampling methodology, including standards, 277 
protocols, methodologies, and procedures for collecting, analysing, and interpreting 278 
data, and the details of the proposed monitoring stations across the project area; 279 

• Performance standards;  280 
• Necessary risk assessment and management techniques, including adaptive 281 

management techniques (process, procedure, response), if appropriate, needed to 282 
achieve the desired outcomes; and 283 

• Review and reporting requirements and quality control standards. 284 
 285 

 Parameters to be monitored  286 
 287 
35. The types of environmental parameters that should be monitored as part of Exploitation 288 
applications in the Area are those studied during the baseline study, EIA and EIS phase, 289 
including:  290 
 291 

• Physiochemical Environment; 292 

 
9 Byron K. Williams, “Adaptive Management of Natural Resources—Framework and Issues,” Journal of Environmental Management, 
Adaptive management for Natural Resources, 92, no. 5 (May 1, 2011): 1346–53, https://doi.org/10.1016/j.jenvman.2010.10.041. 
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• Biological Environment; 293 
• Socioeconomic Environment. 294 

 295 
a) Monitoring Methodology 296 
 297 
36. Non-significant environmental effects identified in the EIS will be monitored in 298 
accordance with Best Environmental Practices, consistent with Annex VII (2) (k) and 299 
regulation 48 (3) (c) of the Exploitation Regulations. 300 
 301 
37. The specific details relating to each potential significant Environmental Effect will vary 302 
based on the planned activities, management objectives, character and magnitude of potential 303 
Environmental Effects, site characteristics, the techniques to be used, and available equipment 304 
and resources (including financial and human).10  305 
 306 
38. The EMMP should describe the types of monitoring to be used through the various 307 
phases of Exploitation. Types of monitoring includes: 308 
 309 

• Validation Monitoring: This monitoring should take place at the commencement of the 310 
project or activity and involves intensive, real time, and comprehensive monitoring to 311 
validate assumptions made in the baseline/EIA/EIS phase of the project. Upon the 312 
completion of the validation monitoring period, it is expected that uncertainty will be 313 
reduced, and the operation may enter into a ‘steady state’ compliance monitoring 314 
period, which may be less intense.11 315 
 316 

• Compliance Monitoring: This monitoring should be implemented throughout the 317 
project’s operations to ensure that the prescribed mitigation measures are effective in 318 
reducing the residual impacts to acceptable levels. This monitoring should be conducted 319 
periodically, the timing of which will vary from project to project (but which will be 320 
agreed with the Authority and set out in the EMMP). It must be used to check that the 321 
levels of specific environmental parameters are compliant with applicable regulations, 322 
Standards or guidelines, and contractual obligations. This type of monitoring will assist 323 
Applicants/Contractors carrying out performance assessments (see Section "Planning 324 
Performance Assessments" below).  325 

 326 
• Long-term Monitoring: Monitoring of Environmental Effects must continue after 327 

completion of operations. This monitoring will be a continuation of some aspects of the 328 
compliance monitoring components, but likely with adjusted frequency and timescale. 329 
The details of long-term monitoring will be developed in accordance with the Closure 330 
Plan. Applicants and Contractors should refer to Standard and Guidelines on Closure 331 
Plans for further guidance.  332 

 333 
39. The effort and resources allocated to monitoring different parameters should be 334 
proportionate to the importance of the predicted environmental impacts and effects (subject to 335 
complying with the overall objectives and requirements in the Exploitation Regulations), the 336 
level of residual uncertainty from the EIA, and the areas of main focus for adaptive 337 

 
10 Alison Swaddling et al., “Pacific-ACP States Regional Scientific Research Guidelines for Deep Sea Minerals” (Pacific Community (SPC), 
2016), https://www.researchgate.net/publication/311104561_Pacific-
ACP_states_regional_scientific_research_guidelines_for_deep_sea_minerals. 
11 Leonardus J. Gerber and Renée L. Grogan, “Challenges of Operationalising Good Industry Practice and Best Environmental Practice in 
Deep Seabed Mining Regulation,” Marine Policy, September 2018, S0308597X18304639, https://doi.org/10.1016/j.marpol.2018.09.002. 



  
 

8 
 

management strategies. The monitoring should reflect the sum total of predicted impacts and 338 
management strategies, with the aim of determining if the environmental objectives are being 339 
achieved. 340 
 341 
40. It is expected that data collected during Exploration to support the baseline definition 342 
of the project will be used in conjunction with data collected in subsequent monitoring 343 
activities. The EMMP may need to be modified following the collection of additional data and 344 
throughout the monitoring program.  345 
 346 
41. The Applicant should provide a detailed description of the proposed methods and 347 
procedures for collecting, analysing, and interpreting data.12 Specifically, for each activity, the 348 
Applicant should provide the following information in accordance with Best Environmental 349 
Practices: 350 
 351 

• Parameter to be evaluated and a description of what information that particular variable 352 
will provide pertinent to a potential significant Environmental Effect; 353 

• Detailed monitoring/sample collection procedures, including quality assurance/quality 354 
control samples; 355 

• List of monitoring/sampling equipment and supplies; 356 
• Specifications of monitoring/sampling equipment (including calibration procedures); 357 
• Laboratory methods and detection limits, if applicable; 358 
• Monitoring/sampling timing and frequency;  359 
• Cleaning/decontamination procedures;  360 
• Record keeping procedures; 361 
• An estimate of the anticipated annual cost of monitoring;  362 
• Data organization, analysis, and interpretation procedures; 363 
• Proposed methods of presenting the data (e.g., maps, photographs, data tables, graphs, 364 

live data feeds) and including transferability to external databases (e.g., DeepData); etc. 365 
If the Applicant/Contractor possesses the capability, they can use real time electrical 366 
compliance monitor technology; and  367 

• A monitoring checklist specifying when the monitoring needs to be carried out, who is 368 
responsible, what methods will be used to measure effectiveness, and if follow-up 369 
action is required.13  370 

 371 
42. The adoption of consistent data collection methodology by Applicants/Contractors will 372 
enable the Authority to effectively manage the data and combine it to gain a ‘big picture’ 373 
understanding of mineral resources and the environments of the Area14 in the EMMP review 374 
and approval process. Applicants/Contractors may identify different/new Best Available 375 
Techniques for monitoring, if sufficient justification is provided. Not all sampling 376 
methodology is applicable to all resource types and should be evaluated by the 377 
Applicant/Contractor. 378 

 
12 Clark, Durden, and Christiansen, “Environmental Impact Assessments for Deep-Sea Mining.” 
13 New South Wales Department of Infrastructure Planning & Natural Resources and Planning & Natural Resources Department of 
Infrastructure, Guideline for the Preparation of Environmental Management Plans (Sydney, NSW, Australia 2000: Department of 
Infrastructure, Planning and Natural Resources, 2004).14 Saddling et al., “Pacific-ACP States Regional Scientific Research Guidelines for 
Deep Sea Minerals.” 
14 Saddling et al., “Pacific-ACP States Regional Scientific Research Guidelines for Deep Sea Minerals.” 
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 Monitoring Stations 379 
 380 

43. Annex VII(2)(h) of the Exploitation Regulations provides that an EMMP must provide 381 
a detailed description of the proposed monitoring stations across the project area, including the 382 
frequency of monitoring and data collection, the spatial and temporal for such monitoring, and 383 
justification for such arrangements.  384 
 385 
44. Monitoring associated with Exploitation in the Area should take place in multiple 386 
locations in the project area; including but not limited to: 387 
 388 

• Monitoring to evaluate the characteristics of the operational plume; 389 
• Monitoring to evaluate the characteristics of the ‘returned water’ plume; 390 
• Permanent Monitoring in locations to assess physical oceanography characteristics 391 

such as current speed and direction to inform operational decision-making;  392 
• Monitoring in locations to meet specific monitoring objectives relative to the 393 

Environmental Effects identified in the EIS; 394 
• IRZ Monitoring; and 395 
• PRZ Monitoring. 396 
  397 

F. Planning Performance Assessments 398 
 399 

 Overview 400 
 401 
45. Annex VII requires that an EMMP include details of the planned performance 402 
assessment of the EMMP (Annex VII, 2(g)) and the details of the quality control and 403 
management standards, including the frequency of the review of the performance of the EMMP 404 
(Annex VII, 2(l)). 405 
 406 
46. The applicants description and plan of the performance assessment must be consistent 407 
with Regulation 52. Therefore, the below guidance links the EMMP description of the planned 408 
performance assessment with the requirements in Regulation 52. 409 
 410 

 Format 411 
 412 
47. Regulation 52 requires that the Contractor shall conduct performance assessments in 413 
accordance with the format in Appendix A to this Guideline. 414 
 415 

 Description of the performance assessment  416 
 417 
48. In accordance with Regulation 52, the planned performance assessment must consider: 418 
 419 

• the compliance of the mining operation with the EMMP; and 420 
• the continued appropriateness and adequacy of the EMMP, including the management 421 

conditions and actions attaching thereto. 422 
 423 
49. Each performance assessment should also assess: 424 
 425 
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• whether the EMMP is (continuing to) achieving its objectives and the requirements of 426 
any relevant approval conditions, the contract, and the rules, regulations and procedures 427 
of the Authority; 428 

• environmental monitoring records and the results of any prior assessments; 429 
• include examination of updated external information (academic literature, workshop 430 

and technical reports from the Authority or other relevant groups, environmental data 431 
from other sources (e.g. published by the Authority on DeepData); 432 

• document any reasons for varying the EMMP; 433 
• the performance assessment criteria (this is detailed further below); 434 
• whether corrective action is required (this is detailed further below); and 435 
• whether identified corrective actions have been undertaken and then assess the 436 

effectiveness of such actions. Results should be used to inform future stages of the 437 
project. 438 

 439 
50. Contractors should be aware that these specifications may be revised by the Authority 440 
during the implementation of the EMMP, in the spirit of promoting continuous improvement.15  441 
 442 

 Description of performance assessment criteria 443 
 444 
51. Performance assessment criteria should take the form of environmental objectives and 445 
standards that are: 446 
 447 

• Quantitative and measurable, to the extent practicable; 448 
• Qualitative, where appropriate and where applicable qualitative goals and standards are 449 

available; and 450 
• Able to achieve the environmental outcomes when implemented. 451 

 452 
 Description of plan for corrective action 453 

 454 
52. Performance criteria should include trigger values or conditions under which corrective 455 
actions are taken.  456 
 457 
53. Subject to section "Description of plan in respect of Notifiable Events" below, the 458 
EMMP should specify: 459 
 460 

• monitoring results which exceed the trigger values for corrective action; 461 
• how monitoring records will be maintained;16 462 
• when follow up action is required; 463 
• potential corrective actions; and  464 
• procedures and timelines for reporting non-compliance to the Commission/Authority.17  465 

 466 
54. Contractors should make sure their corrective action plan is in accordance with 467 
Regulation 51(b), which requires Contractors to implement all applicable Mitigation and 468 
management measures to protect the Marine Environment, as set out in the Standards referred 469 
to in Regulation 45. 470 

 
15 CSIR Environmental, “Guideline for Environmental Management Plans” (Republic of South Africa, Provincial Government of the 
Western Cape, Department of Environmental Affairs & Development Planning, Cape Town: Department of Environmental Affairs & 
Development Planning, Cape Town, 2005). 
16 Australian Government, Department of Environment, “Environmental Management Plan Guidelines.” 
17 Ibid. 
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 Description of plan in respect of Notifiable Events 471 
 472 
55. Applicants should ensure that their EMMP complies with the Exploitation Regulations 473 
requirements in respect of a "Notifiable event", as defined in Appendix I of the Exploitation 474 
Regulations and detailed in Regulation 34. 475 
 476 
56. In particular, Applicants/Contractors should note in the EMMP that if a "Notifiable 477 
event" is identified during a performance assessment: 478 
 479 

• the Contractor shall immediately notify its sponsoring State or States and the Secretary-480 
General of the happening of any of the Notifiable Event;  481 

• the Contractor shall, as soon as reasonably practicable, but no later than 24 hours after 482 
the Contractor becomes aware of any such event, provide written notification to the 483 
Secretary-General of the event, including a description of the event, the immediate 484 
response action taken (including, if appropriate, a statement regarding the 485 
implementation of an Emergency Response and Contingency Plan) and any planned 486 
action to be taken; and 487 

• the Contractor shall ensure that all regulatory authorities are notified and consulted, as 488 
appropriate. 489 

 490 
 Description of the frequency of scheduled performance assessments  491 

 492 
57. In accordance with Regulation 52, the frequency of a performance assessment shall be 493 
in accordance with the period specified in the EMMP. 494 
 495 
58. The frequency of the performance assessment should be appropriate to the nature and 496 
scale of the impacts and risks of the of the impacts and risks of the activity, with consideration 497 
given to the level of confidence in the cause-effect relationship for each risk/impact. Where 498 
there is less confidence in the effectiveness of a control measure, it would be appropriate to 499 
implement more regular performance assessments. In the context of deep seabed mining, 500 
Contractors should plan to carry out performance assessments more regularly as control 501 
measures. 502 

 503 
 Description of the non-scheduled and triggered performance assessments 504 

 505 
59. The EMMP should include non-scheduled triggers for carrying out performance 506 
assessments. For example: 507 
 508 

1. Following a Notifiable Event (see above); 509 
 510 

2. When there is a substantive adjustment to the relevant REMP; and 511 
 512 

3. When relevant new or revised rules, regulations, procedures or Standards and 513 
Guidelines are issued by the Authority. 514 

 515 
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 Description of who carries out the performance assessment 516 
 517 
60. Applicants should plan to for performance assessments to be carried out internally or 518 
by independent competent persons. If they are carried out internally, they should be done by 519 
Competent Persons  520 
 521 
G. Preservation Reference Zones and Impact Reference Zones 522 
 523 
61. Annex VII requires that each EMMP include the location and planned monitoring and 524 
management of preservation reference zones and impact reference zones, or other spatial 525 
management planning tools. These zones and tools assist Contractors in monitoring and 526 
evaluating the impacts of deep seabed mining on the Marine Environment. 527 
 528 
62. Appendix B contains checklists established to assist the Applicant/Contractor in 529 
monitoring of IRZs and PRZs. 530 
 531 
H. Mining Discharges and Waste Assessment and Prevention Audit   532 
 533 

 Overview 534 
 535 
63. Regulation 50 provides: 536 
 537 

1. Subject to (2) below, a Contractor shall not dispose, dump or discharge into the Marine 538 
Environment any Mining Discharge, except where such disposal, dumping or discharge 539 
is permitted in accordance with: 540 
 541 

• The assessment framework for Mining Discharges as set out in the Guidelines 542 
(Mining Discharge Guideline); and 543 

• The Environmental Management and Monitoring Plan. 544 
 545 

2. Paragraph 1 above shall not apply if such disposal, dumping or discharge into the 546 
Marine Environment is carried out for the safety of the vessel or Installation or the 547 
safety of human life, provided that all reasonable measures are taken to minimize the 548 
likelihood of Serious Harm to the Marine Environment, and such disposal, dumping or 549 
discharge shall be reported forthwith to the Authority. 550 
 551 

64. Annex VII 2(o) of the Exploitation Regulations provides that the EMMP must include 552 
details of Mining Discharges, including a waste assessment and prevention audit. 553 
 554 
65. “Mining Discharge” means any sediment, waste or other effluent directly resulting 555 
from Exploitation, including shipboard or Installation processing immediately above a mine 556 
site of Minerals recovered from that mine site. 557 
 558 

 Planned management of Mining Discharge and waste 559 
 560 
66. Contractors planned management of Mining Discharge and waste under an EMMP 561 
should be consistent with the Exploitation Regulations, the Mining Discharge Guideline, the 562 
EIA, the EIS, and any relevant conventions, standards, legislation or instruments. 563 
 564 
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67. Generally, waste generated by and/or discharged from ships and other seacraft are 565 
managed in accordance with the International Convention for the Prevention of Pollution from 566 
Ships (MARPOL) and the Convention on the Prevention of Marine Pollution by Dumping of 567 
Wastes and Other Matter. Onshore waste is managed in accordance with applicable local 568 
directives. 569 
 570 

 Waste assessment and prevention audit 571 
 572 
68. The waste assessment and prevention audit should: 573 
 574 

1. assess the Contractors compliance with its planned management of Mining Discharge 575 
and waste under its EMMP; and 576 
 577 

2. assess Mining Discharge and waste prevention. To do so, the waste assessment and 578 
prevention audit should evaluate: 579 

 580 
• The amount, type, and hazard of the waste [in accordance with Guideline 5];  581 
• The source of the waste; and 582 
• The feasibility of waste prevention or reduction techniques. Waste prevention or 583 

reduction techniques may include input substitution, process modification, clean 584 
production technology, or a combination thereof. 585 

 586 
69. If the waste assessment and prevention audit identifies opportunities for waste 587 
prevention at the source, the Contractor should create a waste prevention strategy that 588 
prioritizes the waste stream or pollutant that is the most hazardous to the Marine 589 
Environment and includes specific waste reduction targets, with stipulations to ensure that 590 
targets are being met.18  591 
 592 
70. Following a waste assessment and prevention audit, a Contractor should update its 593 
planned management of Mining Discharge and waste under its EMMP. As part of this update, 594 
the Contractor should demonstrate that appropriate consideration has been given to the 595 
following hierarchy of waste management options, which implies an order of increasing 596 
environmental impact illustrated in Figure 2.  597 
  598 

 
18 International Maritime Organization, “1996 Protocol to the Convention on the Prevention of Marine Pollution by Dumping of Wastes and 
Other Matter, 1972, as Amended in 2006,” 2006.19 UNEP, UN DESA, and FAO, “SIDS-FOCUSED Green Economy: An Analysis of 
Challenges and Opportunities” (www.unep.org/greeneconomy and www.unep.org/regionalseas, 2012). 
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take corrective actions in his or her area of expertise.21 It is recommended that the “competent 640 
person” who verifies the EMMP (Competent Person): 641 
 642 

a) has practical experience with the preparation of EMMPs; 643 
b) has ability, training, knowledge, and/or experience with offshore mining operations and 644 

environmental monitoring programs;  645 
c) has the ability to evaluate whether deficiencies are present within an EMMP with 646 

specific regard to the monitoring program and performance standards; and 647 
d) is not directly employed by the Applicant (i.e. should be a contracted third-party) or 648 

any subsidiaries of the applicant; and should not have been directly involved in the 649 
development of an EMMP that is subject to the review or verification of the Competent 650 
Person.  651 

 652 
78. The Competent Person Report should include: 653 
 654 

a) a statement of the Competent Person's qualifications and experience; 655 
b) a statement of the Competent Person's independence vis-à-vis the Applicant; 656 
c) concise explanations of the method used by Applicant under the EMMP; and 657 
d) confirmation that the Applicant's EMMP and methodology contained therein is 658 

sensitive to the economic, geological, environmental and geographic features of the 659 
project. 660 

 661 
79. Pursuant to Annex VII, an applicant must include the Competent Person Report in their 662 
final EMMP submitted with their Plan of Work application. 663 
 664 
K. Additional considerations 665 
 666 
80. Environmental data collected under an EMMP is generally information that the 667 
Authority is entitled to request. 668 
 669 
81. In this context, in addition to the mandatory reporting requirements, 670 
applicants/Contractors are encouraged to agree additional requirements on an individual basis 671 
in the EMMP above on performance assessments. For example, Contractors may consider 672 
providing certain environmental data on a continuous basis to the Authority in real time.  673 
 674 
82. On a regular basis (monthly or quarterly), Contractors could provide monitoring reports 675 
including monitoring data, statistical analysis, test results and model validation, assessment of 676 
trends, and identification of areas for improvement. Contractors should also discuss with the 677 
Authority the provision of periodic reports on longer-term Environmental Effects (e.g. annually 678 
or post-survey, and every 5-year substantive review). 679 
 680 

 
21 Examples of “competent persons” definition from the mining industry are provided below. The Australasian Code for Reporting of 
Exploration Results, Mineral Resources and Ore Reserves (‘the JORC Code’), a professional code of practice that sets minimum standards 
for Public Reporting of minerals Exploration Results, Mineral Resources and Ore Reserves, defines “competent person” as a Member or 
Fellow of The Australasian Institute of Mining and Metallurgy, or of the Australian Institute of Geoscientists, or of a ‘Recognized 
Professional Organization’ and as having a minimum of five years’ experience working with the style of mineralization or type of deposit 
under consideration and relevant to the activity which that person is undertaking. The United States Mine Safety and Health Administration 
(MSHA), a “competent person” means one who is capable of identifying existing and predictable hazards in the surroundings or working 
conditions which are unsanitary, hazardous, or dangerous to employees, and who has authorization to take prompt corrective measures to 
eliminate them (30 Code of Federal Regulations 46.2(d). 
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 COST OF PREPARING THE EMMP 681 
 682 
83. Applicants should note that for the purposes of the Financing Plan in Annex III, they 683 
should detail and record the cost of preparing the EMMP. Further guidance in this regard is 684 
provided in the Guideline on the Financing Plan. 685 
 686 

 PERFORMANCE ASSESSMENT, REVIEW AND REPORTING 687 
 688 
84. Contractors should familiarize themselves with the requirements in Regulations 38(1), 689 
38(2), 51(1)(a) and 52 in respect of on-going reporting, performance assessments, and 690 
consultations with the Commission.  691 
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Appendix A  
Environmental Monitoring and Management Plan (EMMP) 

[Example Table of Contents/Form of Performance Assessment] 
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Item Criteria Description of how the plan 
addresses the criteria, or 

rationale for alternate criteria 
4.  Impacts predicted in the EIA should be 

monitored at sites using stratified sampling 
design within IRZs to assess impact across 
all habitat types, direct and indirect impacts, 
and spatial scales. The contractor shall 
consider, inter alia , the following key 
impacts to be monitored: 
 
• physical removal / direct alteration of 

substrate, sediment and biota 
• change in geochemistry of the seabed 

substrate 
• changes to seafloor integrity 
• release of heavy metals and other 

contaminants as well as potential 
accumulation through the food chain 

• effects on the organisms and communities 
by plumes (e.g. smothering, effects on 
suspension feeders) 

• potential effects on plankton or nekton 
and mesopelagic fishes from the seafloor 
or discharge plumes 

• turbidity reducing visibility in the water 
column for predatory fish 

• potential impacts on commercial fish, 
fisheries, marine mammals, and migratory 
vertebrates such as turtles and sharks 

• noise and light 
• changes in water column properties 
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Item Criteria Description of how the plan 
addresses the criteria, or 

rationale for alternate criteria 
5.  The contractor shall consider, inter alia, 

assessing changes in: 
 
• physical removal / direct alteration of 

substrate, sediment and biota 
• change in geochemistry of the seabed 

substrate 
• changes to seafloor integrity 
• release of heavy metals and other 

contaminants as well as potential 
accumulation through the food chain 

• effects on the organisms and communities 
by plumes (e.g. smothering, effects on 
suspension feeders); 

• potential effects on plankton or nekton 
and mesopelagic fishes from the seafloor 
or discharge plumes 

• turbidity reducing visibility in the water 
column for predatory fish 

• potential impacts on commercial fish, 
fisheries, marine mammals, and migratory 
vertebrates such as turtles and sharks 

• noise and light 
• changes in water column properties 
 

 

6.  Further refinement is needed for monitoring 
variables to be measured in keeping with the 
spatial and temporal nature of the Project. 

 

7.  Contractors should consider variance and 
statistical power in PRZ and IRZ monitoring. 

 

8.  The contactor shall monitor IRZs and PRZs 
for, at least, the duration of any mining 
activity. In the context of the closure plan, 
there should then be a review to assess the 
relative importance of mining impacts and 
evaluate if any longer term effects (residual 
Environmental Effects) need to be monitored 
for a reasonable period after the activities in 
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Item Criteria Description of how the plan 
addresses the criteria, or 

rationale for alternate criteria 
mining area. 

 

Acronyms 

PRZ Preservation Reference Zone 

IRZ Impact Reference Zone 
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Item Criteria Description of how the plan addresses 
the criteria, or rationale for alternate 

criteria 
• Homogenization of habitat 
• Taxonomic composition change 
• Ecotoxicology 
• Sediment restructuring 
• Community Structure 
• Community Function 
• Productivity 

7.  Further refinement is needed for 
monitoring variables to be measured in 
keeping with the spatial and temporal 
nature of the monitoring. 

 

8.  Contractors should consider variance and 
statistical power in PRZ and IRZ 
monitoring. 

 

9.  The contractor shall monitor IRZs and 
PRZs for, at least, the duration of any 
mining activity. In the context of the 
closure plan, there should then be a 
review to assess the relative importance of 
mining impacts and evaluate if any longer 
term effects (residual Environmental 
Effects) need to be monitored for a 
reasonable period after the activities in 
mining area. 

 

 
Acronyms 

PRZ Preservation Reference Zone 

IRZ Impact Reference Zone 
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Item Criteria Description of how the plan 
addresses the criteria, or rationale 

for alternate criteria 
fisheries, marine mammals, and migratory 
vertebrates such as turtles and sharks 

• Noise and light 
• Changes in water column properties 
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Item Criteria Description of how the plan 
addresses the criteria, or rationale 

for alternate criteria 
5.  The contractor shall consider, inter alia, 

assessing changes in the following key 
metrics: 

 
• Composition, abundance and condition of 

epibenthic species, sediment properties 
such as physical (e.g., sediment thickness, 
particle size) and geochemical 
characteristics. 

• Water column characteristics such as 
turbidity and dissolved oxygen measured 
by sensors on CTDs or moorings (landers) 
with a variety of sensors (such as turbidity 
sensors, dissolved oxygen, temperature, 
salinity, current meter or ADCP, sediment 
traps and hydrophone for acoustic 
monitoring of a change in behavior or 
distribution of marine mammals). 
Furthermore, the Contractor should 
undertake regular CTD casts in both IRZs 
and PRZs throughout the water column. 

• The concentrations of heavy metals and 
contaminants in the sediment and the 
water column. 

• Composition and abundance of plankton 
if there are oceanographic retention 
situations such as closed- circulation 
cells (Taylor columns) which may also 
lead to increased bioaccumulation in 
sessile filter-feeders, plankton and 
predatory fish. 

 

 

6.  Further refinement is needed for monitoring 
variables to be measured in keeping with the 
spatial and temporal nature of the 
monitoring. 

 

7.  Contractors must consider variance and 
statistical power in PRZ and IRZ monitoring. 

 

8.  The contractor shall monitor IRZs and PRZs for,  
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Item Criteria Description of how the plan 
addresses the criteria, or rationale 

for alternate criteria 
at least, the duration of any mining activity. In 
the context of the closure plan, there should then 
be a review to assess the relative importance of 
mining impacts and evaluate possible need for 
longer term effects to be monitored for a 
reasonable period after the closure of the 
activities in a mining area. 
 

Acronyms 

PRZ Preservation Reference Zone 

IRZ Impact Reference Zone 
























