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Guideline on Navigational Safety within Marine Spatial Planning
4. SCope

Scope
Marine Spatial Planning (MSP) is a process that brings together multiple users of marine areas, including shipping, offshore energy, aquaculture, fishing, government, conservation and recreation and industry to make informed, co-ordinated decisions about how to use marine resources sustainably and reduce conflict between users.  MSP has its origins in marine ecological and environmental protection but has evolved to encompass economic and navigational safety concerns.  MSP provides a means for optimising the utilisation of sea area with respect to ecological, social and economical values.  Also it gives an opportunity to improve long-term international policy development, efficiency of shipping and maritime safety.
Purpose
The purpose of this guideline is to inform Aids to Navigation Authorities, and possibly other maritime authorities, of the main elements of the MSP process and the specific navigational concerns to be considered when assessing the impact on existing marine traffic routing and navigational safety caused by offshore developments.  In so doing it will also provide an overview to other MSP stakeholders of the underlying navigation factors to be taken into account during the process.

This document describes the Marine Spatial Planning Process and provides guidance on the role Aids to Navigation Authorities, and possibly other maritime authorities, have in contributing to the navigational assessment elements of MSP.  This document is a general guide but does provide reference to other industry documents for further technical and procedural details.

5. Introduction
For millennia the seas have been the preserve of the mariner alone.  In the second half of the 20th century the seas became not only trade routes and a source of food but also a source of energy.  Oil and gas installations became the first significant man-made developments that were often sited in proximity to or amidst navigable waters. In the 21st century the drive to reduce carbon emissions and improve energy security has led to a global expansion of Offshore Renewable Energy Installations (OREI). Many sites are either under construction or being planned, with wind energy being the technology of choice for many countries. The construction of large offshore wind power developments, along with tidal and wave sites, requires coherent planning to ensure the safety of navigation, by measures such as, Visual, AIS and Virtual 
AtoN, VTS etc., whilst achieving environmental and energy needs. Although wind farms presently are the most space-consuming, in the future other interests such as aquaculture, environmental protection and preservation and exploitation of natural resources may increase. Significant areas of navigable waters will no longer be available to the mariner alone.

Maritime Spatial Planning should therefore not only be seen as a national or cross-border issue  but should also take into consideration international navigational interests. 
It is important that preparation and planning takes place to ensure that safety at sea and navigation requirements are adequately addressed. 
As a result of the workshop on the Application of Aids to Navigation within Marine Spatial Planning, attended by delegates from diverse range of backgrounds and the continued work of the IALA ARM Committee this Guideline on Navigational Safety within Marine Spatial Planning was initiated. It will contribute to facilitating engagement in the process and inter-stakeholder co-operation at local, national and international level. 

Aspects of MSP:
· Drivers such as economic activities (e.g. commercial drivers for economic movements of shipping) policy targets (e.g. Renewable energy capacity), environmental legislation and fisheries regulations.
· A spatial plan may be a sectorial plan or a multi-sectorial plan.
· Cumulative, or cross-cutting effects  and co-use  need to be considered.
· Awareness of distinctions and interconnections between planning and consenting (licensing). 

· MSP needs to be a proactive activity rather than reactive. explain further
· The main consideration in MSP is to have a balanced approach towards navigational safety, environmental protection, economic effects and communication (information management).
· Typically an MSP plan is not based upon one solution, and options are usually presented to address key issues over the plan period. Several options may be considered in plan development using an iterative and continual learning approach.  
· Need to take into account jurisdictional issues between states.
6. Marine Spatial Planning CONTEXT 

6.1 Introduction

Marine spatial planning is not new.  Conflicting interests have occurred before, and solutions could be found on a relatively small scale.  However offshore space has become increasingly valuable and utilised and a more holistic spatial planning approach is required.  Integrated Pollution Prevention and Control (IPPC) emission regulations have stimulated a considerable demand for offshore renewable energy developments.  These developments, particularly wind farms, take up large sea areas and can have significant effects on navigation, the environment and state economies.  
6.2 Legal context

IALA acknowledges that the MSP process in every country will be subjected to national legislation, specific laws, regulations and other guidance documents. Annex A provides some examples and links to relevant documents.

6.3 Recognised sources of MSP guidance
For a global overview the following documents can be considered:

UNESCO

A comprehensive guide for MSP has been published by UNESCO in 2007: “Marine Spatial Planning, a step-by-step approach toward Ecosystem-based planning”.  The guide is aimed primarily at those responsible for the spatial planning and management of marine areas.  The safety of navigation is not discussed in depth, which justifies the production of this IALA Guideline to highlight the specific navigational safety aspects.

The Nautical Institute

Starting from the Unesco document, the NI, in collaboration with the World Ocean Council, has published “The shipping industry and Marine Spatial Planning – a professional approach” in November 2013. This document is aimed at mariners and maritime professionals who should play a role in MSP, and MSP professionals that want to better understand maritime stakeholders’ requirements. 

EU Directive

Member states are obliged to have their MSP process established before 2021. Spatial plans will be sent to the European Committee for monitoring of the progress of implementation.

Table xx lists some more guidance documents for MSP or subtopics like the acceptable distance between wind farms and shipping routes.  The list illustrates the progress and growing interest for MSP matters.  In Annex A references to the documents concerned are listed. 
	Document
	From
	Year
	Intended audience
	Purpose/Aim/Focus

	Shipping Template
	MCA
	2004
	National Authorities
	Windfarm To Shipping Route Distance

	Draft Interim Guidance For Mariners Operating In The Vicinity Of Wind Farms
	MCA
	2005
	Mariners
	Describing Impact Of Wind Farms On Navigation

	Guidance On The Assessment Of The Impact Of Offshore Wind Farms
	DTI /MCA / DFT / BMT
	2005
	National Authorities
	Risk Assessment Of Wind Farms

	MSP A Step-By-Step Approach
	UNESCO
	2009
	National Authorities
	Marine Resources

	Marine Spatial Planning
	The Nautical Institute
	2013
	Maritime Professionals
	Highlight Shipping Aspects In Unesco's 10 Step Approach

	Marine Planning Handbook
	Ocean Council
	2013
	Regional Planners (Usa)
	Planning Process, Stakeholder Participation

	EU Directive
	EU
	2014
	National Authorities
	Planning Process

	Interaction Between Offshore Wind Farms And Maritime Navigation
	Pianc Wg161
	2016?
	National Authorities
	Channel Design Wrt Wind Farms


7. THe planning process
The planning process should include stakeholder interaction in multiple stages of the project.  UNESCO’s 10-step planning process is reproduced below with comments on the role of the Maritime Authorities concerned with maritime safety in the second column.  The paragraphs following the table expand on the key points for these Maritime Authorities.  When the MSP process doesn’t follow a stepwise approach similar to the UNESCO’s process the comments have to be mapped to the relevant stages in the process.


[image: image1]
Fig xxx The ten-step MSP process as proposed by UNESCO

	Step
	Management Process And Outcome (UNESCO) 
	Maritime Authorities Contributions And Work

	1
	Identifying need and establishing authority 
	· Identify national authorities in charge of the MSP process.

· Organize the link between Maritime authorities and MSP lead authorities

	2
	Obtaining financial support
	· Recognize the need to budget and identify resources to work on MSP Project.

	3
	Organising the process through pre-planning
	· Organize your coordination with maritime stakeholders.

· Organize GIS data base to share navigation data, requirement

	4
	Organising stakeholder participation

· The output is expected to be a plan indicating who, when and how to involve stakeholders throughout the marine spatial planning process
	· Define with MSP Lead authorities who, when and how Maritime administration will contribute. 

	5
	Defining and analysing existing conditions

Outputs are expected to include:

· inventory and maps of important biological and ecological areas in the marine management area

· inventory and maps of current human activities (and pressures) in the marine management area

· assessment of possible conflicts and compatibilities among existing human uses

· assessment of possible conflicts and compatibilities between existing human uses and the environment
	· Share data with MSP leads authorities

· identify studies require to improve data

· Identify possible conflicts, synergies, between users.

	6
	Defining and analysing future condition

Outputs are expected to include:

· a trend scenario illustrating how the MSP area will look if present conditions continue without new management interventions;

· alternative spatial sea use scenarios illustrating how the management area might look when human activities are redistributed based on new goals and objectives

· a preferred scenario that provides the basis for identifying and selecting management measures in the spatial management plan (Step 7)
	· Identify future needs.

· Review future scenarios and give an advice on their consequences for future on aid to navigation management, maritime safety, costs and benefits.

· Ensure compatibility of plans with neighbouring national maritime administrations

	7
	Preparing and approving the MSP

Outputs are expected to include:

· an identification and evaluation of alterative management measures for the spatial management plan

· identification of criteria for selecting alternative management measures

· a comprehensive management plan, including if needed, a zoning plan
	· Identify best options for approving the preferred plan including risk mitigation and costs issues.

· Communicate the plan to all internal stakeholders 

· Confirm that external stakeholders will take part in charge of the maritime aids modification caused by their new activities which will have to be compatible with maritime safety needs

	8
	Implementing and enforcing the MSP

The output is expected to be a clear identification of actions required to implement, ensure compliance with, and enforce the spatial management plan


	· Plan actions required to implement MSP and to insure compliance between maritime safety activities and MSP.

· Program budget, organize and coordinate internal and external resources to work on MSP implementation for maritime safety.

· Activate monitoring tools for MSP on maritime safety.

	9
	Monitoring and Evaluating performance

Outputs are expected to include:

· a monitoring system designed to measure indicators of the performance of marine spatial management measures

· information on the performance of marine spatial management measures that will be used for evaluation

· periodic reports to decision makers, stakeholders, and the public about the performance of the marine spatial management plan
	· Monitoring for periodic reports: identify costs, benefits, improvements generated by activities in compliance with the MSP.

	10
	Adapting the spatial management process

Outputs are expected to include:

· proposals for adapting management goals, objectives, outcomes and strategies for the next round of planning

· identification of applied research needs
	· Use monitoring stage analysis and identify the new needs for future improvement.


Step 1 – Identifying need and establishing an authority

UNESCOs first step is for the country to establish an MSP authority.  Countries may differ and the [AtoN Authority / Maritime Authority] needs to identify either the lead organisation, or leading organisations and introduce themselves giving a short description of their services, responsibilities, and available resources. 

Step 2 – Obtain Financial Support

The second step in the UNESCO guide is for each country to obtain financial support, which recognises that the MSP process will require resources.  The [AtoN Authority / Maritime Authority] should also recognise that recourses may be needed to participate in this process and identify budgetary requirements; some cost areas may include personnel, equipment, survey and GIS data. 

Step 3 - Organising the process through pre-planning

[AtoN Authority / Maritime Authority] need to ensure that the MSP authority is aware of their capacity, and might coordinate with other national stakeholders as appropriate to insure that safety of navigation issues are covered and supported as best possible. At this stage Maritime Authorities should start to identify possible information and data (possibly in GIS format) that they may need to take into the planning process and identify public educational issues to make other stakeholders aware of safety of navigation issues. 

Step 4 – Organise Stakeholder Participation

As the national MSP lead authority begins to organise planning meetings, the [AtoN Authority / Maritime Authority] will need to ensure that appropriate [AtoN Authority / Maritime Authority] personnel are made available to attend these national planning meetings.  The personnel may need to be multi disciplined or multiple personnel appointed.  There will need to be clear reporting procedures back to the [AtoN Authority / Maritime Authority] to aid decision making and resource allocation.  It may also be necessary to form networks to collect and collate user feedback on a national and international basis. 

Step 5 – Defining and analysing existing condition

During the definition stage [AtoN Authority / Maritime Authority] should provide as much information as possible, including AtoN and VTS information, radio navigation and communication capability, traffic routes and AIS tracking, previous risk assessments, and other pertinent water space observations including hydro and meteorology information .  [AtoN Authority / Maritime Authority] should also identify what data/information is not known and where new studies are required. 

Analysis should include future traffic estimations, predicted routes (taking into account offshore, cabotage and port approaches).  [AtoN Authority / Maritime Authority] should also use their knowledge to identify and communicate existing and predicted conflict and synergies between waterway users. 

Step 6 – Defining and analysing future condition

[AtoN Authority / Maritime Authority] should work with the MSP process to ensure, as best possible, that safety of navigation for the future.  [AtoN Authority / Maritime Authority] should work to asses risks of proposals within the plan and identify ways to mitigate those risks. Mitigation may include, spatial/temporal separation, new routes, changes to AtoN / VTS strategy, or the need for new resources such as coastal monitoring emergency response capability. 

[AtoN Authority / Maritime Authority] should also help identify the costs and benefits for each proposed scenario, how the MSP will be monitored in the future and resource implications for that. 

During this stage the [AtoN Authority / Maritime Authority] should ensure that all aspects of the plan are compatible with neighbouring national maritime administrations and as far as possible comply with international conventions, regulations and guidelines. 

Step 7 – Preparing and approving the MSP 

[AtoN Authority / Maritime Authority] should work with the national MSP authority to approve  the best options for the MSP including risk mitigation and cost issues.  The [AtoN Authority / Maritime Authority] should work to communicate the plan to all internal stakeholders and identify any pre-implementation issues that will need to be addressed; these may include public relations, commissioning equipment/materials, and engaging the necessary personnel.  

Step 8 – Implementing and enforcing the MSP

[AtoN Authority / Maritime Authority] will need to assist the National MSP authority to promulgate the Spatial Management Plan to all stakeholders.  The [AtoN Authority / Maritime Authority] should start to execute the plan including issues of regulatory changes, notifications, structural implementation and enforcement activities.  In this stage the [AtoN Authority / Maritime Authority] should interact with the MSP authority using project management techniques to ensure that the implementation is timely, efficient and well co-ordinated with other authorities, agencies and stakeholders. 

The agreed monitoring aspects of the plan should also be activated during this stage. 

Step 9 – Monitoring and Evaluating Performance

The [AtoN Authority / Maritime Authority] should carry out the monitoring activities defined in the plan to assess the effectiveness of the plan.  During this stage, periodic reports should be made to decision makers, stakeholders and the public about the performance of the plan, and any problems should be identified and analysed. 

Step 10 – Adapting the Spatial Management Process

The [AtoN Authority / Maritime Authority] should use all information gained during the monitoring stage and any potential changes to the waterway use to inform the adaptation of the existing plan for the purpose of continuous improvement. 

8. spatial demands

8.1 Potential effects on maritime safety

The following summary describes the navigational aspects that should be considered when assessing the MSP.

Shipping

Aspect:
Fairways, Routes, TSS

Ports, anchorage area.

Pilot de- and embarkation area.

Explanation:
Normally handled exports and imports via trade routes by sea.

Consideration:
Planning phase design guidelines.
Sea traffic monitoring and planning.
Refuge harbours.

Ice and weather.

Infrastructure

Aspect:
Infrastructure is defined as facilities for the transportation of goods, passengers and services, and for the transmission of energy.

Explanation:
Bridges and tunnels for roads, train tracks and airports can come into conflict with shipping.

Consideration:
Sea traffic monitoring and planning.
Avoiding to force sea traffic to new routes.

Demands for air draft (vertical clearance).

Clearance for airport traffic

Commercial Fishing

Aspect:
The fishing activity varies geographically and over time.

Explanation:
Fishing is a mobile activity that requires access to fishing areas.
Consideration:
Competition with other activities concerns access to fishing areas and landing harbours.

Avoid fishing activities in fairways, routes and TSS.

Aquaculture

Aspect:

Fish farming.

Mussel and oyster farming, etc.
Seaweed farming

Explanation:
May be an obstacle for shipping if the industry expands and aquaculture develops further out to sea.

Consideration:
Aquaculture will be deployed of safety distance from fairways, routes and TSS.


Marking of aquaculture i.a.w. IALA recommendation O-139.


The suitability of safety distances may be assessed on the basis of risk analysis tools.

Recreation and tourism
Aspect:

Leisure craft.

Explanation:
 Many different types of outdoor activities take place in or by the sea (fishing, sailing, kayaking, skating, bathing, diving, bird watching and other nature related activities).

Consideration:
Separation of sea traffic if there is conflict between commercial vessel and leisure craft.

Environmental protection

Aspect:
Marine Protected Areas (MPA)

Natura 2000 

Explanation:
Marine habitats that require comprehensive, long-term protection can become protected areas.

Consideration:
The EU Marine Directive 2008.

Access to MPA for maintenance of AtoN.

Research and Environmental monitoring

Aspect:
Oceanographic research.


Hydrographic surveys and shipping.

Explanation:
Through research and environmental monitoring, information is developed that can form a basis for planning work.

Consideration:
Regularly conducts measurements of water depth.

Energy

Aspect:
Renewable energy (wind, wave, tidal generators).


Test sites for OREI.


Oil and gas platforms.

Explanation:
The energy sector's use of the sea involves both the production and transfer of energy.

Consideration:
Facilities of energy production (cables, pipelines, offshore constructions).


National interests in relation to other coastal states.


Safety distance to fairways, routes, TSS and marking of offshore facilities i.a.w. NTI MSP recommendation and IALA O-139.


Etcetera – see other sections and references.


Consider to establish a safety zone of (max) 500 meters around offshore constructions (e.g. oil and gas platforms) i.a.w. UNCLOS.

Radio communication, radar etc
Aspect:
Interference.

Explanation:
Especially wind farms may interfere with radio and radar signals.

Consideration:
Navigation, VTS, Meteorological, airport and military radars.

VTS and MSI communication, VHF and AIS, etc.
Extraction and storage of materials

Aspect:

Geological resources.

Carbon capture and storage.

Explanation:
Extraction and storage of materials is expected to increase.
Consideration:
Marking by AtoN of establish area i.a.w. IALA recommendation O-139.

Cultural history

Aspect:
Wrecks 

Explanation:
The seabed is home to a cultural heritage that tells a story covering everything from shipping to the fishing industry.
Consideration:
Areas with high cultural values need to be identified.

Marking of wrecks close to fairways, routes and TSS i.a.w. IALA MBS.

Defence

Aspect:
Military restricted areas.

Military exercise areas.

Explanation:
Exercising areas and shooting ranges are used to achieve and maintain the armed forces capability.

Consideration:
Avoid waterways close to military areas.
Co-ordination of military exercises and operations close to waterways.
8.2 Data needed

Future needs for the co-ordination of maritime activities include the depending on reliable information of current traffic movements and hydrographic surveys.

For more detailed information reference to chapter 6 (GIS) and Annex XX
8.3 Marking with AtoN

Marking with AtoN in accordance with IALA MBS (Maritime Buoyage System) and NAVGUIDE (e.g. restricted areas, offshore constructions, fairways, routes, TSS).

xxx
8.4 Decommissioning

Marking of working area around offshore constructions in accordance to IALA O-139. 

Survey operation after recovery of offshore constructions.

After all constructions including cabels and pipelines are removed, it is important to verify the current depth in the area by a survey operation in accordance to IHO S-44.

In the event that an obstruction remains which constitutes a danger for the mariner, it is recommended to mark the location based on a risk assessment.
9. Geographical Information System (GIS) 
A Geographical Information System (GIS) is an essential tool for storing, visualising and managing geographical data across borders.  GIS is a system designed to capture, store, manipulate, analyse, manage, and present all types of spatial or geographical data.  GIS allows us visualize, question, analyse, and interpret data to understand relationships, patterns, and trends.

One of the best ways to capture, manage, analyse and display geographic data is through a Geographical Information System (GIS).  A GIS integrates hardware, software, and data, and can capture the three-dimensional aspects of marine data as well as temporal aspects, such as how oceanographic processes or human activities change throughout the year.  In transboundary MSP, which usually compiles a large amount of geographic information, a GIS can be a powerful tool in the management and treatment of this information. It allows exchange of information between countries, combination of information layers and visualization of possible spatial conflicts.  A GIS can therefore be the basis for a common system of information developed within transboundary projects, representing the spatial extent, time and frequency of maritime activities, as well as the distribution and conditions. (from TPEA)
A GIS is considered to be an essential tool for supporting the Marine Spatial Planning process.  Therefore, it is recommended that Competent Authorities develop a GIS webservice that will allow the user to facilitate consultation and promulgation of information to assist and improve the quality of decisions made in the process of formulating a Marine Spatial Plan.

The IALA Guideline 1057 entitled “On the use of Geographic Information Systems (GIS) by Aids to Navigation (AtoN) Authorities” should be used by a Competent Authority to identify and determine the type and capabilities of its GIS with a view towards the GIS having the data and capabilities to support and aid the MSP process.

9.1 Data requirements

The Competent Authority must determine the minimum data that should be portrayed in a GIS.  This data should include:

Hydrographic data presently displayed on applicable charts.  This includes but is not limited to:

Area identification

Routing measures

Anchorages

Shallow water
· A GIS is considered to be an essential tool for supporting the Marine Spatial Planning process.

· A GIS webservice to facilitate consultation and promulgation of information to assist and improve the quality of decisions made in the process of formulating a Marine Spatial Plan is recommended.

· Geographical information that aligns with standards contained in the IHO’s developing S-100 Geospatial Information Registry will be increasingly helpful for Marine Spatial Planning, noting that IALA is working on two S-100 domains, VTS and AtoN.

· Advice on the application of GIS needs to be generic;

· Does the existing Guideline 1057 on the Use of Geographical Information Systems by Aids to Navigation Authorities need to be reviewed?
· Guideline 1057 will need to be referenced in a Guideline on Marine Spatial Planning;

· Data ownership issues e.g. mapping at sea, is a difficulty and part of the problem in terms of not having the essential information needed.
· Hydrographic officers are very keen to ensure maps are up to date and accurate so quality control and management of this is essential. There is a need for information to be more freely available and in Australia RASTER maps are produced, paper maps printed from this and ENC data, but no extra resource.  As such, RASTER-based product production being stopped and this may give opportunity to others to use RASTER-type data.
· Paper and RASTER chart scales at the moment do not provide location of individual turbines. This raises the question of who pays for chart updates and it could be that developers do this. Essential to enable accurate marking.
9.2 Content of a GIS
Body text
A geographic information system (GIS) is a system designed to capture, store, manipulate, analyze, manage, and present all types of geographical data. A GIS can be thought of as a system: it digitally creates and "manipulates" spatial areas that may be jurisdictional, purpose, or application-oriented.  GIS Applications are tools that allow users to create interactive queries (user-created searches), analyse spatial information, edit data in maps, and present the results of all these operations
.  GIS is considered to be an essential tool for MSP.

MSP is a step-by-step approach and should be inclusive of all relevant stakeholders from the very beginning of the process and take into account their various interests.  It should also be iterative, always seeking to improve and refine.  GIS plays an important and essential part of these processes.

The minimum data that should be portrayed when developing GIS are:

Area identification

· Vessel Traffic Separation Schemes (VTSSs)

· Deep Water Routes (DWRs)

· Anchorage areas

· Shallow waters

· Offshore structures (oil, gas) (incl. safety zones)

· Fish farms

· Windmill farms (incl. safety zones)

· Areas to be avoided (sensitive environment)

· Pipelines

· Communication and power cabling

· Restricted areas for certain activities

Traffic flows

· Intensity

· Diversity

· Scale enlargement expected

· Mandatory, non-mandatory, expected on-board equipment

9.2.1 Actual situation manoeuvrable space

· Detailed overview and full description of the use of the marine space

· Accurate mapping overall area and specific areas

· Specific areas

· Routing systems

· Offshore activities

· Up-to-date and accessible databases

· Recognizable Competent Authority/Authorities

9.2.2 Identification present risk areas

· Incidents / Accidents 

· past mid-term figures (3-5 years)

· type of incidents / accidents

· causes

· Types of vessels involved

· nationality/flag of vessels involved

· damages / losses

· Operational registrations 

· Enforcement protocols

· Verdicts/decisions National  Board of Transport Safety

· Validations

· Conclusions

· Proposed measures for improvement

9.2.3 Identification/description service provision

· Detailed regional and local overview and description of the available (shore based) infrastructure and provided services 

· Supporting vessel traffic management instruments,

· Transparency responsibilities and liabilities

9.2.4 Identification short term measures (as designed using GIS)
Consequences:  for each and every aspect

· Identification additional measures, potential solutions and services. In most cases reactive, such as:

· Modification of existing routing

· Modification of Marking

Additional provision of information

9.2.5 Identification developments traffic and planned utilization of space

· Outlook

· Mid-term expectations ( >  10 years)

· Long-term expectations (> 20 years+)

· Developments in shipping (all areas, trends, growth)

· Growth expectations of ports

· Evolvements of types of goods, transport of persons

· Offshore developments

· Development Vision (“What will be the picture then?” )

· Mid-term ( >  10 years)

· Long-term (> 20 years+)

· Tune where appropriate plans and Vision with neighboring administrations and Competent Authorities

9.2.6 Identification future risk areas (based on GIS analysis)
9.2.7 Identification mid -and long-term measures

Consequences:  for each and every aspect

Identification additional measures, potential solutions and services. In most cases proactive.
Text on how GIS can help in design of effective measures. Measures itself described under Risk Mitigation Measures.
9.3 GIS Components

GIS layers maybe categorised into the following:

· General

· Present

· Future

· Variable Constraints

· Test Beds

Further details of the above categorisation is presented in Annex ???.

9.3.1 Layer Properties

Layer properties should include easily understood information about the data presented to the user (for instance a legend) otherwise the information presented is useless.

9.3.2 Sources of data and information for the GIS

The sources of information to be displayed on GIS are almost limitless; however, these should be presented to the GIS in a consistent and agreed manner.  

9.3.3 Metadata

Metadata can be described as “data about data.”  It is important that metadata attributes are easily accessible and well defined.  Metadata should be designed in order that the information is easily exchanged and presented consistently.

9.3.3.1 Maintenance of metadata

Data can consist of fixed or variable data.  It is essential that these data are updated at regular frequencies.  Data must be continually validated for currency, quality and accuracy.  It is incumbent on the owner of the data source to ensure that the data is current and reliable.  

9.3.4 GIS Data and the S-100 Registry 

It is recommended that GIS data and their relevant product specifications are incorporated into the S-100 registry.  IALA may consider co-ordinating the input into the relevant S-100 domain.
9.4 Web-based viewer

A web-based GIS viewer is a simplified way to present geospatial information to non-specialist parties in a pre-defined structure.  Web-based viewers are “read only” and the viewer cannot interact/change the GIS programme or parameters.

9.5 Training

GIS systems are complexand as such, authorities should consider training programmes for personnel working with GIS.  Hands on experience and current use are essential to maintain skill levels and get the most from GIS systems.

9.6 Transparency

The process of MSP planning should be transparent and accessible to all stakeholders.  This could include open access to GIS systems or web-based viewers.

10. Risk management

Within the context of this Guideline, “Risk Management” refers to the strategic risk management connected to policy making and planning processes.  In [Guideline 1018] the (maritime) risk management process is described in depth based on the break down as defined in Fig##.  In this Guideline the aspects particularly relevant to MSP (planning of OREI) will be highlighted.

[image: image2.emf]
Fig## Risk Management process scheme, from [Guideline 1018]

The risk assessment for offshore facilities, e.g., OREI starts in the project phase which, through the location, design and layout of the facility, aims to reduce the safety risks as much as technically possible and economically viable. 

The initial risk assessment is an overall assessment based on the present knowledge of the project and of the maritime environment (including vessel movements and future scenarios). Subsequently the risk assessment has to be updated as the detail of the project is further developed.

A risk that needs to be considered is when the permitting authority does not recognise a recommendation from a maritime authority.tbd!

In general, development of facilities must not impair the safe usage of Traffic Separation Schemes, Inshore Traffic Zones, recognised sea-lanes, approaches and safe access to anchorages, harbours and places of refuge.

10.1 Risk Assessment

The Assessment of the risk of major hazards shall be in accordance with Guideline 1018, and follow recognised methods for risk assessment e.g. the IALA risk management toolbox or the IMO adopted Formal Safety Assessment methodology (FSA).

The IALA Risk Management Toolbox includes the Quantitative Tool – IWRAP, the Qualitative Tool – PAWSA and Simulation Tools. According to SOLAS, Coastal States are obliged to provide Aids to Navigation in accordance with the volume of traffic and the degree of Risk. The complementarity of the three components PAWSA, IWRAP and Simulation enable national authorities to better fulfil their obligations under SOLAS. 

A recognised risk assessment tool like PAWSA or FSA is a structured and systematic methodology, aimed at enhancing maritime safety, including protection of life, health, the marine environment and property by using risk analysis and cost benefit assessment. These can be used as tools to assist:

· In the identification of risks introduced by the facility

· in the evaluation of new measures for maritime safety and protection of the marine environment
· in making a comparison between existing and possibly improved measures, with a view to achieving a balance between the various technical and operational issues, including the human element

· in making a comparison between maritime safety or the protection of the marine environment and costs. 

The assessment of risks regarding the safety of navigation may include, but is not limited to:

· Present and future trends in shipping traffic
· Traffic density and distribution

· Bathymetry 

· Meteorological conditions

· Identification of additional measures, potential solutions and services
· Shipping routes and channels, TSS and other routing measures, including IMO adopted routing measures.

· Existing AtoN, VTS and MSI-VHF coverage

· Interference to GNSS, radio and radar signals, etc. 

· Ports and harbour approaches

· Pilot em- and debarkation areas
· Environmentally sensitive areas

· Outflow of environmentally harmful substances
· Search and Rescue

· Ports of refuge or safe anchorages

· Fishing industry
· Aquacultures

· Leisure craft

· Geological resources (oil & gas, aggregate mining)

· Renewable energy (wind, wave, tidal generators)

· Abandoned installations

· Wave energy test sites

· Pipes, cables, (historic) wrecks (+diving)

· Restricted areas, military, physical, environmental
· Dumping areas

· Hydrographic information

· Staff/manning/pilot regulations

· Shore developments with marine effects

· Technological advancements in AtoN (GPS, AIS, eNav services)

· Future autonomous shipping 

· Other local conditions

10.2 Risk Acceptance

When deciding on acceptability of risks, it is useful to distinguish between different types of risk, by the nature of the consequences involved.  Risks can pertain to
· People (safety)

· Environment

· Property and assets
· Business

10.2.1 Risks to people

The safety of people not involved in the process or activity that causes the risk is expressed in individual risk and societal risk. 
The individual risk indicates the likelihood for a person that stays in a particular location for one year, is killed by the consequences of an event. Thus, risk contours with a constant likelihood may be mapped. A criterion for acceptability can be that the 10-6 contours must not include inhabited areas.
Societal risk is usually expressed as a FN curve, which shows the likelihood of an incident (F) depending on the number of fatalities (N). The area under this probability curve is the Potential Loss of Life (PLL).  
[image: image3.emf]
Fig xxx Hypothetical example of an FN Curve

Different acceptability criteria may be used for the shape of the FN curve and/or the PLL. Using PLL only implies that an incident killing 1000 people is considered equivalent to 1000 incidents killing 1 person, while the (political) impact may not be the same.
Although a MSP usually addresses sea areas with no human inhabitants, the risk to people has to be taken into consideration.

10.2.2 Risks to environment

A thorough Environmental Impact Assessment has to be done, taking the following into consideration (during construction as well as in operation phase), but not limited to:

· Present and future trends in shipping traffic

· Traffic density and distribution

· Bathymetry

· Noise 

· Light 

· Environmentally sensitive areas

· Protected habitats

· Outflow of environmentally harmful substances

· Ports of refuge and safe anchorages

· Fishing industry

· Aquacultures

· Abandoned installations (possible decommissioning)
· Dumping areas

10.2.3 Risks to property and assets
In addition to the monetary value and inconvenience of the potential loss, the value that stakeholders would pay for this loss and the value that stakeholders would gain from the intended facilities, should be taken into consideration.  

10.2.4 Risks to business

The potential risks to business and loss of reputation of ports and harbours (lesser vessels visiting due to increased risk) which may be subjected to the negative effect of the intended facilities, should be taken into consideration.  The vice versa may also be applicable.

10.3 Risk Mitigation

Risk should be mitigated by a balanced approach, ensuring that the MSP process makes adequate provision for all related activities required.

It is important for each country to apply their conditions and requirements in the application of their MSP processes. 

On a case-by-case basis, National Authorities may consider:

· Establishing:

· TSS

· Traffic lanes and other routing measures
· Exclusion or Safety Zones and Areas to be Avoided
in order to prohibit or restrict vessels from entering or leaving areas of offshore structures. 
· Establish additional, or reposition AtoN

· Establish or extend VTS

Offshore structures should be adequately marked following Guideline O-139. The use of virtual AtoN may be considered. In some cases the offshore structures may be used to accommodate radar scanners or VHF relay stations to improve VTS coverage.  Potentially, VTS outside national territories may contribute to safety of navigation in international waters populated with offshore installations.

All measures mentioned above must be reflected on the nautical charts and publications and promulgated through Maritime Safety Information (MSI) services. 

11. Conclusions
xxxx
12. acronyms AND ABBREVIATIONS

AIS – Automatic Identification System

AtoN – Aid(s) to Navigation

GIS – Geographic Information System

GOC – (Global Ocean Commission)

GNSS – Global Navigational Satellite System  

ICZM – Coastal Zone Management or Integrated coastal management (ICM)

MSI – Maritime Safety Information

MSP – Marine Spatial Planning

MSP – Maritime Spatial Planning

MSP – Also: Maritime Services Portfolio as used in e-Navigation

OREI – Offshore Renewable Energy Installation

TSS – Traffic Separation Scheme

UNCLOS – United Nations Convention on the Law of the Sea.

VTS – Vessel Traffic Services

WOC (World Ocean Council)

13. Definitions and Interpretations
GIS – Geographic Information System

Besides displaying different layers on a geographic background, GIS can be used to automatically add safety distances around objects, detect conflicting spatial features, etc. In Section 6 GIS is discussed in depth.

GOC (Global Ocean Commission) 

The Global Ocean Commission, an independent body of international leaders based at Somerville College with the aim of reversing the degradation of the ocean. See http://www.globaloceancommission.org.
ICZM – Integrated Coastal Zone Management or Integrated coastal management (ICM)

A process for the management of the coast using an integrated approach, regarding all aspects of the coastal zone, including geographical and political boundaries, in an attempt to achieve sustainability.

MSP – Marine Spatial Planning

Marine spatial planning is a process that brings together multiple users of the ocean – including energy, industry, government, conservation and recreation – to make informed and coordinated decisions about how to use marine resources sustainably. MSP generally uses maps to create a more comprehensive picture of a marine area – identifying where and how an ocean area is being used and what natural resources and habitat exist. It is similar to land-use planning, but for marine waters. (wikipedia 2013)
Marine spatial planning is a public process of analyzing and allocating the spatial and temporal distribution of human activities in marine areas to achieve ecological, economic, and social objectives that usually have been specified through a political process. Characteristics of  marine spatial planning include ecosystem-based, area-based, integrated, adaptive, strategic and participatory. (UNESCO-IOC)
MSP – Maritime Spatial Planning

It's about planning when and where human activities take place at sea – to ensure these are as efficient and sustainable as possible. Maritime spatial planning involves stakeholders in a transparent way in the planning of maritime activities (see also Integrated coastal zone management). (EU Maritime Affairs)
Essentially both Marine Spatial Planning and Maritime Spatial Planning address the same process. Which term is used depends on the perspective of the user: marine ecology or maritime activities.

MSP – Also: Maritime Services Portfolio as used in e-Navigation

OREI – Offshore Renewable Energy Installation

Those Installations include wind farms, wave energy and tidal energy installations. Offshore wind farms, which represent a vast majority of present OREI, require much more sea area per kW than the latter two. 

UNCLOS – United Nations Convention on the Law of the Sea.

Coastal states are obliged to allow innocent passing of vessels through their waters. Important in this context is that UNCLOS allows a coastal state to declare a range with maximum 500m radius around an offshore structure as safety zone, forbidden for any traffic.

WOC (World Ocean Council)

The World Ocean Council brings together the multi-sectoral ocean business community to catalyze global leadership and collaboration in ocean sustainability and "Corporate Ocean Responsibility" – see http://www.oceancouncil.org.
ANNEX A links to relevant sources
SEANERGY 2020

A comprehensive overview of the laws, conventions and agreements that influence MSP in Europe is given by the EU project Seanergy 2020, see [Seanergy, 2011]. SEANERGY 2020 was an EU funded project – Intelligent Energy Europe programme – and ran from May 2010 to April 2012. It was coordinated by the European Wind Energy Association.

The project provided an in-depth analysis of the national and international Maritime Spatial Planning (MSP) practices, policy recommendations for developing existing and potentially new MSP for the development of offshore renewable power generation, and promoted acceptance of the results.The international instruments are distinguished from EU and regional instruments in the report. The perspective of the report is that of an OREI developer.

The EU Integrated Maritime Policy

The Integrated Maritime Policy seeks to provide a more coherent approach to maritime issues, with increased coordination between different policy areas. It focuses on:

· Issues that do not fall under a single sector-based policy e.g. "blue growth" (economic growth based on different maritime sectors).

· Issues that require the coordination of different sectors and actors e.g. marine knowledge.

Specifically it covers these cross-cutting policies:

· Blue growth
· Marine data and knowledge
· Maritime spatial planning
· Integrated maritime surveillance
· Sea basin strategies
http://ec.europa.eu/maritimeaffairs/policy/index_en.htm
The EU MSP Directive 2014

DIRECTIVE 2014/89/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL 
of 23 July 2014 
establishing a framework for maritime spatial planning

http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32014L0089&from=EN

Almodovar, M. et al., 2014.  TPEA Good Practice Guide.  Liverpool: University of Liverpool
Lessons for Cross- Border MSP from Transboundary Planning in the European Atlantic.  This good practice guide is the outcome of a project co-funded by the European Commission (DG Mare) called Transboundary Planning in the European Atlantic (TPEA), which ran from December 2012 to May 2014.  The aim of the project was to demonstrate approaches to transboundary maritime spatial planning in the European Atlantic region.

· http://www.tpeamaritime.eu/wp/wp-content/uploads/2014/11/TPEA_bestpract_34_download.pdf 

Look at IALA reference documents and assess interrelationship with this document.
Geoportal and links for MSP in France (ministry of ecology, sustainability and energy - http://www.geolittoral.equipement.gouv.fr)

Australian Maritime Spatial Information System – AMSIS -http://www.ga.gov.au/marine/jurisdiction/amsis.html
ISO standards / MEDIN (European)

United Nations Conference on Trade and Development (2012).Review of Maritime Transport (2012).

International Maritime Organization (2012).Maritime Knowledge Centre – International Shipping Facts and Figures – Information Resources on Trade, Safety, Security, Environment.

England marine planning portal, a consultative tool for viewing and commenting upon information for MSP http://www.4coffshore.com/offshorewind/ 

The Shipping Template
MCA

See MGN 371 Offshore renewable energy installations

http://webarchive.nationalarchives.gov.uk/20140609050314/https://www.gov.uk/government/publications/mgn-371-offshore-renewable-energy-installations-oreis
draft interim guidance for mariners operating in the vicinity of wind farms 
MCA
http://webarchive.nationalarchives.gov.uk/20080613013029/http://www.redensigngroup.org/draft_interim_guidance.pdf
Guidance on the assessment of the impact of offshore wind farms
- DTI /MCA / DfT / BMT

http://webarchive.nationalarchives.gov.uk/20130605183043/http://www.dft.gov.uk/mca/mcga07-home/shipsandcargoes/mcga-shipsregsandguidance/mcga-windfarms/offshore-renewable_energy_installations/guidance-on_the_assessment_of_the_impact_of_offshore_wind_farms.htm
MSP a step-by-step approach
UNESCO

http://www.unesco-ioc-marinesp.be/goto.php?id=ac1dd209cbcc5e5d1c6e28598e8cbbe8&type=docs
Marine Spatial Planning 
the Nautical Institute

http://www.nautinst.org/download.cfm?docid=9423102B-A083-4C8D-94B6BB215544BB42
Marine Planning Handbook
National Ocean Council

http://www.whitehouse.gov//sites/default/files/final_marine_planning_handbook.pdf
Interaction between offshore wind farms and maritime navigation
PIANC WG161

(tbd)
ANNEX B Case studies

a. In Australian example, NE shipping management plan maps shipping, likely increase in use, and assesses this against collision, powered grounding, drift grounding, structure failure / foundering, fire / explosion, oil spill. Maps of change give colours that indicate what additional AtoN / VTS measures need to be taken. HOWEVER – Need to ensure that approach to assessment of risk is appropriate for the scale / intensity of use in an area i.e. the North Sea will be different from the Antarctic.

Possible process from A Description of the Marine Planning System for England (Defra, UK, 2011):
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ANNEX C Categorisation of GIS layers for MSP 

Annex A – Categorisation of GIS layers for MSP 

General
Relevant Sea area 

· Overview of the Sea area with borderlines

· Parts of Continental Shelves

· 12 miles zones

· EEZ

· Traffic separation schemes (TSS)

· Deep Water Routes (DW) 

· Ferry and RoRo lines (routes)

· Ports (geographic locations)

Present
· Infrastructure and Operations

· VTS centers

· VTS coverage

· VTS areas of responsibility

· VTS areas of attention

· VHF coverage

· Radar coverage

· AIS base stations + coverage (shore- & offshore based)

· DGNSS stations + coverage (shore- & offshore based), incl. accuracy DGPS IALA beacons, RTK stations whereavailable, AIS stations providing message type 17

· Terrestrial  Loran stations plus coverage ( incl. accuracy) 

· d-Loran stations plus coverage, incl. accuracy

· R-Mode, incl. accuracy

· Coastguard Centers (MRCC/JRCC)

· SAR areas

· NAV areas

· A1 + A2 + A3 areas for GMDSS

· Stations providing Maritime Safety Information (MSI) + coverage

· Offshore Constructions (present)

· Existing oil and gas platforms, inclusive safety areas

· Existing windmill farms

· Existing pipelines and cables 

· Existing Remote ports 

· Fish farms

· Present Specific Areas

· Environmental protected areas

· Anchorage areas

· Military Practice areas

· Dumping areas

· Economical interest areas (Oil and Gas fields)

· All other restricted areas relevant for accessibilityand/or safety

· Present Traffic 

· Density of present traffic (AIS and additional sources) on a year-to-year basis

· Density of present traffic (Route Topology Model)

· Density maps (varieties of types of ships)

· Overall density map including general total of  ship movements

· Density maps cargo flows 

· Ports  (incl. figures of incoming/outgoing traffic)

· Ports and intermodality streams 

· Pleasure craft concentration areas

· Main Fishing areas

· Accidents

· Accidents and incidents

· Accidents, distinguish types of accident and incidents

· Collision

· Grounding

· Fire

· Loss of cargo

· Human factors

· Reported near misses

· Pollution

· Types of vessels involved in accidents 

· Accidents and depth contours

· Accidents and wind farms, oil platforms

· Dangerous areas and hot spots

· Indication of present “dangerous areas”

· Indication based on Route Topology Model

Future

· Offshore constructions

· Foreseen oil and gas platforms inclusive foreseen safety areas

· Foreseen windmill farms

· Foreseen pipelines and cables

· Foreseen remote ports

· Foreseen fish farms

· Foreseen Marine Spatial Planningplans/policies of country or ports

· (Planned, under investigation or foreseen)
· Future Traffic

· Density predictions

· Density and limited space (oil platforms, wind farms, restricted areas etc.)

· Ports growth expectations 

· Foreseen dangerous areas and hot spots

· Indication of foreseen “dangerous areas” and “traffic hotspots” based on increase of variables

Variable constraints
· Constraints on accessibility and velocity of traffic 

· Time constraints (symbols of tidal windows for seaports and presence of locks)

· Restrictions mandatory pilot services for ports 

· Wind force and directions in certain periods of the year

ANNEX D List of risk sources 

	source
	Risk
	considerations

	Offshore oil&gas

	De-comissioning


	· taken out of production ( AtoN failure

· platform itself dark

· lack of attention 

· structural integrity
	Enforcing difficult

Who is responsible? Was AtoN working or not

	production
	Environmental risk when hit
	500m exclusion zone

	
	
	

	
	
	

	Wind farms

	Gravity base or Jacket instead of monopile
	Large damage to ship 


	Exclusion zone

Differentiate? Confusion.



	Ramming/ drifting
	Damage to ship (type of construction/ type of collision)
	Rounded forms

Direction current/wind?

tug

	Division in smaller wind farms
	Passage for smaller vessels may lead to other accidents 

SAR
	

	Layout of windfarm 
	Outlying turbine
	Regular layout. 

Fishermen: wind direction

Boundaries determined by other factors

SAR

	Maintenance
	Extra ship movements

Risk from passing leisure boats

Tourist attraction
	Accommodation platform

	Construction phase
	Tourist attraction…
	

	Turbine breakdown
	Floating blade

Ships in area
	

	Other inexperienced companies jump in
	-
	

	Submarines
	Collision
	Sonar on corners (Gemany, Estonia)

	
	
	Foghorn internal structures?

	
	
	Aviation lights only when aircraft near

Infrared lighting

	Ice
	Buoys / lights damaged

(Ice on blades: turbine stops)
	Deicing 

	
	
	

	Underwater structures

	
	Visibility
	

	
	UKC
	

	
	Many small sites: proliferation of special marks. Different ways of marking
	Big fields: cardinal marks

	
	Unregulated expansion
	

	Different types of aquaculture
	Also deepsea + accommodation vessel
	

	
	Off-station
	

	Maintenance
	Raised cross-bars
	

	Virtual AtoN
	May fail

Not everybody can use it

Security issues
	Monitor

responsibility

Only when off-station?

	Submarines
	
	No sonar on fish farm

	Floating device 
	Only marks visible
	Requirements for marks

	Changing traffic patterns due to offshore activities
	
	

	Changing bathymetry
	
	


Guidelines should have Annexes.  Appendices are attached to Annexes.
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�Official IALA terms?


�This diagram needs to illustrate a robust and generic process that describes the main parts of marine spatial planning and will need to be worked on to ensure buy-in across the IALA member countries.
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