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Term

Definition

Term

Definition

Allision

Contact between a moving and stationary object.

Area To Bavoided (ATBA)

An area within defined limits in which either navigation is particularly hazardous or it ig
important to avoid casualties and which should be avoided by all ships, or by certain @

Automatic IdentificationeByst
(AIS)

Automatic Identification System. A system by which vessels automatically broadcast t
statistics e.g. length, brief navigation details e.g. location, destination, speed and currg
survey. Most commercial vesselsiespeBitunion (EU)shing vessels ovemniéres (ngre
required to have AIS.

The assessment of risk based on current shipping densities and traffic types as well &

Base Case environment.

Collision The act or process of colliding (crdsdtingen two moving objects.
COLLRISK Anatec Collision Risk Modelling Software.

Cloud Base The lowestititudef the visible portion ottbed

Deep Water Route (DWR)

A route in a designated area within defined limits which has been agmddtelglsaraace
sea bottom and submerged articles. They are of particular use to vessels restricted in
manoeuvre due to their draught size.

Emergency Position Indicatin
Radio Beacd&PIRB)

An EPIRB is used to alert search angl sesdaes in the event of an emergency. It does t
transmitting a coded message on tMed@®6rtz (MHz) distress frequency via satellite ang
stations to the nearest rescloedination centre. EPIRBs are registered to a vessel ndair
some also transmit on 121.5MHz which 8léarshaand Resc@AR aircraft to home in on
them.

Entonox

A readyouse medical gas mixture of 50% nitrous oxide and 50% oxygen tseh fosisho
relief.

Environmental Statement

A document ratiag the findings of Bm¥ironmental Impact AssessElémarid produced in
accordance with the EIA Directive as transposetgdiinddom (UKw by the EIA
Regulations.

Internationdaritime
Organization (IMRJuteing

Predetermined shippiges established byllh@ Referred to as international sea lanes ir
para 2.6.155.

Marine Environmental High R
Area (MEHRA)

Areas in UK coastal waters where ships' masters are advised of the need to exercise
than usual i.e. crogsareas of high environmental sensitivity where there is a risk of pol
commerciahipping.

Marine Guidance Note (MGN

A system of guidance notes issued by the Maritime and CoastgM@hdecicyrovide
significant advice relatinggdnhprovement of the safety of shipping and of life at sea, an
prevent or minimise pollution from shipping.

Medrescue

Transfer of sick or injured persons(s) from a hostile environment to a recognised med
hospital or chamber).

Met®rological Mast

A met mast or tower structure, on which meteorological observation and recording eq
mounted.

Navigational Risk Assessme
(NRA)

A document which assesses the overall impact to shipping and navigation of a propos
Renewble Energy Installation (OREI) based upon formal risk assessment.

Not Under Command (NUC)

Under Part A of the International Regulations for Preventing Collisions atshabhd @R
ifvessel not under commando tomalainwnstancevseirsy
to manoeuvre as required by these Rules and is therefore unable to keep out of the w|
vessel.

Offshore Renewable Energy
Installatio(OREI)

OREls as defined by Guidance on UK Navigational Practice, Safgtneyn&®&spense
Issues, MGN 543. For the purpose of this report and in keeping with the coBES$AtBRE ¢
can mean offshauebine and the associated electrical infrastructures such asgifiglitage;
Aternatin@urrent (HVA@ansforer substations, offshétigh Voltage Direct Curi¢viD@
converter stations, accommodation platforms and offshoestégiaGons.

Personal Locator Beacon (Pl

A PLB works in exactly the same way as an EPIRB by sending a coded messéige on {
distress frequency which is relayed @@sfieeSarsat global satellite system. PLBs are tyg
carried on the person and are registered to the owner and may also trabifzt on 121.5

Radar

Radio Detection And Rarigamgobjeatetection stem which uses radio waves to determir]
range, altitude, direction, or speed of objects.

Flotel

A portmanteau of the terms fl@atiigptel Refers to the indédion of living quarters on top o
or semsubmersible platforms.

Regular Operator

A commercial vessel operator whose vessel(s) are observed to transit through a parti
regular basis.

Formal Safety Assessment (|

A structured and systematic process for assessing the risks and costs (if applicable) g
shipping activity.

Safety Zone

A statutory mae zone demarcated for the purposes of safety around a possibly hazarg
installation or works/ construction area.

Future Case

The assessmeritrisk based on the predicted growth in future shipping densities and trg
well as foreseeable changes in the marine environment.

Global Maritime Distress and
Safety System (GMDSS) Seq
Area A2

GMDSS sea areas serve two purposes: to dessrilvbere GMDSS services are availablg
to define what radio equipment GXR3S§Ssnust carry (carriage requirements). Hornsea |
array area is within Sea Area A2 which is within the radiotelephone coveragenefiaintea
frequencyMF)caast station in which continuous Digital Selectiy®Sal@tB7.kilohertz
(kHz) alerting and radiotelephony services are available. For planning purposes, this g
extends to up to ¥&utical mildem)330kilometregkm) offshorduring daylight hours, but
would exclude any Al designated areas. In practice, satisfactory coverage may often

Traffic Separation Scheme

A Traffic Separation Scheme (TSS) is-m&adfiement rogtestem ruled by MO The
traffidanes (oclearways) indicate the general directiovesk#ign that zonggsselsavigating
within a TSS all sail in the same direction or they cross the lane in an angle as close t
possible.

Vessel Traffic Servi(éss)

A service implemehby a Competent Authority designed to improve the safety and effig
vessel traffic and to protect the environment. The service should have the capability t¢
traffic and to respond to traffic situations developing in the VTS area.

to around 150n(280km) offshore during night time.
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Acro nymS Acronym Description
Acronym Description EASA European Aviation Safety Agency
] EIA Environmentahpact Assessment
AC Alternating Current
ELT Emergency Localoansmitter
AfL Agreemerfor Lease
. e EMF Electromagnetic Field
AIS Automatic Identification System
] EPIRB Emergency Positiodi¢ating Radio Beacon
ALARP As Low As Reasonably Practicable
ERCoP Emergency Respo@moperation Plan
ALB AllWeather Lifeboat geney P P
. . . ERRV Emergency Response and Rescue Vessel
ARPA Automatic Radar Plotting Aid
i EU European Union
ATBA Area To Be Avoided
i i FLIR ForwardookingnfraRed
BEIS Departmnt for Business, Energy and Industrial Strategy
. . L FMS FlightManagemer@ystem
BMAPA British Marine Aggregate Producers Association
. . L FOV Field of/iew
BWEA British Wind Energy Association
. N FSA Formal Safety Assessment
CA Cruising Association
. i GCAF Gross Cost of Averting a Fatality
CAA Civil Aviation Authority
. . GIS Geographical Information System
CBA Cost BenefinAlysis
. GMDSS Global Maritime Distress and Safety System
CEA Cumulative Effect Assessment
. GPS Global Positioning System
CGoC Coastguard Operations Centre
. . . . " GRP Glass Reinforced Plastic
CHIRP Confidential Reporting Programme for Aviation and Maritime
i , , i . HAT Highest Astronomical Tide
COLREGs Convention dmet International Regulations for Preventing Collisions aasSeméndad
. HF High Frequency
CoS Chamber of Shipping
i HMCG Her Majestyds Coastguard
CRO Coastguard Rescued@ffi
HSE Health, Safety and Environment
CRT Coastguard Rescue Team
HVAC High Voltage Alternating Current
CTVv Crew Transfer Vessel
] HvVDC High Voltage Direct Current
DC Direct Current
IALA International Associatidviarine As to Navigation dnghthouse Authorities
DCO Development Consent Order
IAMSAR International Aeronautical and Maritime Search and Rescue
DfT Department for Transport
. . . IFSD InFlight Shut Down
DsC Digital Selective Calling
IHO International Hydrographic Organisation
DWR Deep Water Route
ILB Inshore Lifeboat
E East
IMC Instrumenileteorological Conditions

ﬁ anatec
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Acronym Description Acronym Description
IMCA Intenational Marine Contractors Association Ooow Officer of the Watch
IMO International Maritime Organization OREI Offshore Renewable Energy Installati
IPS Intermediate Peripheral Structure osv Offshore Support Vessel
IRC International Rating Certificate OWF Offshore Wind Farm
ITOPF International Tanker Owners Pollution Federation PEIR Preliminary Environmental Information Report
LAT Lowest Astronomical Tide PEXA Practice and Exercise Areas
LCD LiquidCrystal Display PINS Planning Inspectorate
LOA Length Overall PLA Port of London Authority
MAIB Maritime Accident Investigation Branch PLB Personal Locator Beacon
MCA Maritime and Coastguard Agency PLL Potential Loss of Life
MEHRA Marine Environmental High Risk Area POB Persons On Board
Met@ean Meteorological Ocean POD Probabilityf Detection
MF Medium Frequency PPE Personal ProtegtEquipment
MGN Marine Guidance Note QHSE Quality, Health, Safety and Environment
MHCC Marine Hetipter Coordination Centre Racon Radar Beacon
MHWS Mean High Water Springs Radar Radio Detecting and Ranging
MLWS Mean Low Water Springs RAF Royal Air Force
MMO Marine Management Organisation REZ Renewable Energy Zone
MMSI Maritime Mobile Service Identity RNLI Royal Nationafeboat Instio
MOD Ministry of Defence Ro Ro Roll on roll off
MSC Maritime Safety Council RV Research Vessel
MSI Maritime Safety Information RYA Royal Yachting Association
N North SAR Search and Rescue
NAVTEX Navigational Telex SCADA Supervisory Control and Data Acquisition
NOREL Nautical Offshore Renewable Energy Liaison SMS Safety Management System
NRA Navigational Risk Assessment SNSOWF Southern North Sea Offshore Wind Forum
NUC Not Under Command SOLAS Satty of Life at Sea
NVG Night Vision Googles SPS Significant Peripheral Structure
OGA Oil and Gas Authority TCE The Crown Estate
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TH Trinity House
TI Thermal imaging
TSS Traffic Separation Scheme
UHF Ultra HigRrequency
UK United Kingdom
UKCS United Kingdom Continental Shelf
UKHO United Kingdom Irygkaphic Office
VHF Very High Frequency
VMC VisuaMeteorologic&bnditions
VTS Vessel Traffic Services
WGS World Geodetic System
ZAP Zone Appraisal and Planning
ZEA Zone Environmental Appraisal

May 2018

Units

Unit Description
£ Great British pound r@unicy)
°C Degrees Celsius (temperature)
dB Decibel (sound)
ft Foa (distance)
GRT Gross Registered Tonne (volume)
GW Gigawatt (power)
km Kilometre (distance)
kn Knot (speed)
m Metre (distance)
MHz Megahertfrequency)
mi. Mile(distance)
MW Me@watt (power)
nm Nautical Mile (distance)
Pa Pascal (pressure)
yd Yard (distance)
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1.1
1.1.1.1

1.2
1.2.1.1

1.21.2

1213

. 2.
Introduction

2.1

Background
2.1.1.1

Anatec were commissione@isyedto undertaka Navigational Risk Assessmdd or the

proposed Hornsea Three array(laesied withihet former Hornsea Zone), the Hornsea Three

offshore cable corridor and the Hornsea Three Hifjbhdfeltage Alternating CurrBrAg

booster station search area. This NRA report presents information on the proposed development relative

to the existirad future case navigational activity and forms an artfrexrtimthental Statement

NavigationaRisk Assessment

Guidance and Legislation

Primary guidance

The primary guidance documents used during the assessment are listed below:

1 MCA MGN 543 (Merchant and Fishing) Safety of Navigation Ofisiines Hemngy

Installations (OREisfGuidance onnledKingdom (UK\)avigational Practice, Safety and

Emergency Response (MCA, 2016);

1 MCA Methodology for Assessing Marine Navigational Safety Risks of OffshokGAind Farms (
2015); and

1 Guidelines for FSA Maritime Safety Council (M3@)ar 1023/MEPC/Gitar 392
(International Maritime Organization, 2002).

An Environmental Impact Assessment (EIA) is a process which identifies the environmental effects of a

project, both negative and positiaecordance with European Union (EU) Directives. An impc?rﬂah?
requirement of the EIA for offshore projects is the NRA. Foliwimg thiedMCoastguard Agency
(MCA methodology (MCA, 2015) arth&GuidanceNote (MGN343 (MCA, 2016), an NRA for

Hornsea Three has been undertaken and includes: 2113

Overview of basase environment;

Marine traffic survey;

Implications of offshore wind farms including position of turbines;
Assessment of navigational risk pre adevebgpment of Hornsea Three;
FormaBafety Assessment (FSA);

Implications for marine navigation and communication equipment;
Identification of mitigation measures;

Emergency response; and

Any required monitoring.

2.2
2211

= =4 48 4 -4 -8 -8 -2 -9

Assessments will be undertaken for each development phase as follows:

1 Construmn;
i Operation and maintenance; and
1 Decommissioning.

The assessment of Hornsea Three is based on a Design Envelope which includes conservative

MGN 543 highlights issues that shall be taken into consideration when assessing the effect
navigational safety from offshore renewabledewelgyments, proposed in UK internal waters,
territorial sea or Renewable Energy Zones (REZ).

The MCA require that their methodology is used as a template for preparing NRASs. It is centred or
management and requires a submission that showsahatenffols are, or will be, in place for the
assessed risk to be judged as broadly acceptable or tolerable with mitigatiemtifibbdiRA

base case and future case levels of risk and what measures are required to ensure the future c
remais broadly acceptable or tolerable.

Other guidance

Other guidance documents used during the assessment are listed below:

1 MCAMGN372 Kerchant anBishing OREIs Guidance to Mariners Operating in the Vicinity of
UK OREls (MCA, 2008b);

1 International Assooiat of Marine Aids to Navigation and Lighthouse Authorities (IALA)
Recommendati®rl39 on The Marking of-Made Offshore Structures, Edition 2 (IALA, 2013);

1 Royal Yachting Association (RYA)h e RYAOGSs Position on Of f s
DevelopmeniBaper I Wind Energy (RYA, 2015); and

1 Department for Business, Energy and Industrial Strategy (BEIS) Standard Marking Schedule

Offshore Installations (2011).

assumptions that have been considered and assessed for all impacts. Further details of the Hornsea

Three Desidgfnvelope are outlined in volume 1, chapter 3: Project Description.
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Table31:  Severity of consequees.
Definition
Rank Description
People Property Environment Business
B e o e e e P Aok || Neglgible | No Percepbie Impd Ko Prcepible mp|No Percepbie mpdNo Percepibie mpa
receptor is exposed to an impact, the overall severity of condegjtenemdois determined. This 2 Minor Slight injury(s) | £10,00€100,000 | €' 1r"e%ffi‘::d53i3tan £10006£100,000
process incorporates a degree of subjectivity. Assessments for shipping and navigation regeptors-used T : o 2 Limied £100.008 1l
. . . . u tlp € minor or sin . ler imited extern , miliion
the following criteria, to assess: 3 Moderate serious injury £100,00@1million | " * required Local publicity
[ Baselne data and assessment ¢ | serous | MBSt cumogiomiton  JELZRedo | Emilogioniten
1 Expert opinion;
1 Outputs of the Hazard Workshop§peadix)B 5 Major More than one fatal >£10million Tier 3 National >£10mi||i(t))r|1. Internatiq
1 Level of stakeholder concern; assistance requires publicity
1 Time and/or distance of any deviation;
T Number of transits of specific vessel and/or vessel type; and 32.1.3  The rankings for frequency of occurrence are Fable®idn
1 Lessons learnt from existing offshore developments.
Table32.  Frequency of occurrence.
3211 ThelnternationMaritime Organization (IMO) FSA process (IMO, 2002) approved by the IM( Bk Description e
underMSC/Circ.1023/MEPC/Circhiz@2been applied within this study. This is a structuredcrr —
systematic methodology based on risk analysis and costlymsdfftaplicablEhere are five L Negligible <1 occurrence per 10,000 years
basic steps within this process: 2 Extremely unlikely 1 per 10D 10,000 years
e : : : . . 3 Remot 1 per 10 100
1 Step I Identification of hazards (a list of all relevant accident scenarios with potential causes and emote per years
outcomes); 4 Reasonaly probable 1 per 1 10 years
1 Step 2 Assessment of risks (evaluation of risk factors); 5 Frequent Yearly
1 Step 3 Rik control options (devising measures to control and reduce the identified risks);
1 Step 4 CostBenefit Analysis (CBd9termining cost effectiveness of risk control measuresg; . . . )
and 3214  The severity of consequences is then assessed against the frequency of occurrence to provide the
1 Step 5 Recommendations for deeisiding (information about thedsazheir associated of tolerability of the impact. This tolerability matrix iSTabte®8.imhe tolerability of the impact is
risks and the cost effectiveness of alternative risk control measures) defined as Broadly Acceptable (low risk), Tolerable (intermediate risk) or Unacceptable (high risk).
3.21.2 Atoolused to assesisk is the Hazard Workshgpensure that all risks are identified and qualifi%‘&j'5 Once identified, the impact will then be assessed to eAsure\it &s Reasonably Practicable

(ALARI Furtherisk control measures may be required to further mitigate the impact in accordanc

prior to the NRA and EIA prodédss following tabléskle3.1 andTable3.2) identify how the _ o ) i
gnth ALARP principlgsacceptabiesks are considered not to be ALARP.

severity of consequence and the frequency of occurrence are defined within the hazard log; thes
rankings are the same rankings used for Hoijese®Reoand Hornsea Project Two so that cross
comparison is possible. The rankings for severity of consequenceTaeleibwn in
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Table3.3:  Tolerability matriand risk rankings 3.4

Severity of
consequences

5 Majoy
4 (Serious)

3 (Moderate)

2 (Minor)

1 (Negligible)

3.3
33.1.1

3.31.2

3.31.3

Frequency of occurrences

Broadly Acceptable (low risk)

Tolerable (intermediate risk)

Unacceptable (high risk)

Mehodology for assessing cumulative effects

The assessment of cumulative effects includes considering the impacts arising from other offshore wind
farms and development activities within the southern North Sea.

Cumulative issues on a zonal developmeasiglarefe assessed as part of the Southern North Sea
Offshore Wind Forum (SNSOWF) remit in 2013. It was recadpnesedttieascale and location of

Round 3 zones in the southern North Sea (Dogger Bank, the former Hornsea Zone and the former East
Angla Zong, coordination was required between zones in order for the developers of these zones to
successfully undertake their respective Zone Appraisal and Planning (ZAP) process. Therefore, the
developers of th@ree zones established the SNSOWF totlextpridciples of ZAP beyond the

boundaries of their respective zones and to help manage wider cumulative issues between these zones.
An overview of this work is detailed in 2&@idithough the work has been refreshed since

2013, the routes identified have been validated against the surveysmiddensgeiihree.

The following methods have been used to assess these effects identified as part of the baseline study:

Stakeholder consultation apdreopinion;
Lessons learned,

Desktop study;

Collision and allision risk modelling; and
Regular Operafeedback.

= =4 -8 —a A

Assumptions

3411  The shipping and navigation baseline and impact assessment has been carried out based on
information available and respaaseived at the time of preparation. It has assessed a conservative
scenario noting the final locations of structures will not be finalised until post consent.
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4.  Consultation 5. Data>Sources
4.1 Stakeholder types 51 Summary aflata sources
4111 There are a variety of stakeholder types: 5111 This section summarises the main data sources used in assessing the baseline shipping activ
relative to Hornsea Three. The main data sources used in this assessment are listed below:
T ARI sk i mgsthese whose actiond oupolicies result in a risk and need action;
1T fiRi sk takero includes those whose action or Ti Mariperafiig gurveyuomatiq ldentyfication, SyRégss wsual and Radio Detecting and
9 fiRi sk beneficiaryo benefits from i mposing or ahing{Rpaday suveydata (26 days throughout June and July 2016 and 14 days through
Y ARisk payero pays for the management of a ris ngvember and Dece.rr)ber. 201.6) for.the Hornsea Three array area collected from two sun
1 ARsskfererodo suffers the consequence of a ri sk YeSSgl§ urtherdetalisgiven ondect
1 ARisk observero is aware of a risk but it dde Maripdgafiicsyryepls, visual and Radargurveydatg (34,days throughout September 2016 anc
14 days throughout November and December 2016) for the Hornsea Three offshore HVAC boc
41.1.2  In order to ensure that all stakeholders and their interested users were included within the NRA process, station search area collectadtiso survey vessels. Further detail is given ibSséction
a review of stakeholdergypas undertaken in line with the baseline study. Stakeholders have been q Shore based AIS survey data Hornsea Three offshore cable corridor search area combined
represented by organisations who have different roles including: Hornsea Three array area data (period coincidingnaithetiadficsurveybeing undertaken
. in the Hornsea Three array area). This data is collected using shore based receivers and nc
1 Proposers who are proposing the development; surveyessel
T App.rovers who are responsible for giving a development consent; 1 AIS fishing and recreational survey data (365 days throughout March 2016 to February 2017,
T Advisors/ho are formally consulted by the approvers; _ o the London Array offshdrel farfOWF¥ite. Further detail is given in sg2tibp
T Users who are not formally consulted by the approvers but who may wish to provide input to themy  ishing surveillance satellite data (2009) and observation data (2005 to 2009) which was valid
and against data in volume 2, chapter 6: Commercial Fisheries;
T Observers. 1 Maritme incident data from the Maritime Accident Investigation Branch (MAIB) (2005 to 2014) ¢
Royal National Lifeboat InstitflRNLI) (2005 to 2014);
4.2 Stakeholders consulted as part Mavigational Risk Assessment f Marine aggregate dredging data (licence areas and active areas) and transit routes from T
process Crown Esta{@ CE) and British Marine Aggregate Producers Association (BMAPA) (201
1 Admiralty Sailing Directibdorth Sea (West) Pilot NP 54 United Kingdom Hydrographic Office
4211 Key marine and navigatiakesitolders have b.een consult_ed as part of gnedéBsY he following (UKHO) (UKHO, 2016):
stakeholders have been consulted via dedicated meetings: 1 UKHO Admiralty Cha@i50, 11870 and2182.0; and
1 MCA: 1 RYA UK Coaststlas of Recreational Boatin@016).
T TH 51.1.2  The marine traffic survey data used in the NRA is summaris@cdmisablsii below.
1 Chamber of Shipping (CoS);
1 RYAand
1 Cruising Association (CA).
4212 The MMO have been consulted as part of tRewaderental Statempricess.
4213  Consultation wiRlegular Operaavas also undertaken including through the Hazard Workshop.
4214 A summary of the key consultation for Hornsea Three is includéd in section
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Tableb.l:  Summary of marine traffic survey data.
5.2.1 Hornsea Three array area shipping and navigaty atea Survey period Surv.ey S e Data capture| Vessel AIS System Radar bersonmel
location (full days) Type System Type
5211 A 10 nautical mile (hm) boéferbeenapplied around the Hornsea Three array area. This studycrcw
has been defined in order to provide local context to the analysis of risks by capturing the relevant Neptune FLOJbridgd
routes and traffic movements within atfieneraposed Hornsea Three array area.rfhist@@y | 618 June @2 | Hornsea Tee | AIS, visual | Lo i Elf:/‘z?rsg Slse JRCL82 JHS | JRC IMA 53] CTEW &
area has been used within the majority of UK wind farm NRAs including Hornsea Projelc{udife) 47§16 | aray area | and Radar Flagged gsg\;gagerd
Hornsea Project Two. Iceland Y
. . . . Hornsea Thre Willing Lad i
5.2.2 Hornsed hree offshore cable corridor shipping and navigation study area 1629 September offshore HVAQ AIS, visual Koden AIS, | JRCJMA | Bridge
. s 2016 booster statioff and Radar 14 days Survey vesse Type KATIO00 | 32166 crew
5221 A 2nm buffehas been applied aroundHtresea Three offshore cable cofrsderth the Hornsea cearch area Flagged UK (dedicated
Three array area shipping and navigation study area, this lsasdpesrafinedn order to
capture relevant receptors and their movements within and mesatférele offshore cable \F;::;r?gv)
corridor. The study area runs betwededhe_ow Water Springs (MeWwShdoundaref the ;g h% \I/\Ieon\nxggber Homsea Thre{ AIS, visual | ;, days Aora Curune FALD [B)ﬁggzmaster Eg\j/\?e
Hornsea Three array area. D array area and Radar Research / :
ecember 2016 E (dedicated
survey ves$
5.2.3 Hornsea Three offshore HVAC booster station search area shipping and navigation Flagged UK
study area RV Aora
: : 1719 November gfcf)srﬂz(raea I-|r\r}rAe( AIS, visual Research / Deca Bridge
5231 A 5nm buffer Babeen applied aroundHbensea Three offshore HVAC booster station search|atea December booster statiol and Radar | +4 98Ys survey vesse Furuno FA10| Bridgemaster| crew
within the Hornsea Three offshore cable. ddrisdatenis based on routeing of vessels and the?916 search area Flagged UK E (dedicated
likely size of deviations requiteid. search area overlaps withdimsdé Three offshore cable
corridor because of a regulator requirement for a marine traffic survey (AIS data and Radar) to be
undertaken where surface structures are cpraposte identify relevant receptors that may be
affected.
5.2.4 Hornsea Three cumulaishipping and navigation study area
5241 It should be noted tlihte to the national and international nature of shipping andrisksigation

ﬁ anatec
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have been considered within a wider southern North Sea perspective (where relevant)
routeing as per #en21 andTable221. hanges to routeing have been shown in detail with
combinedOnm buffer around ti#ornsea Threklornsea Project CemedHornsea Project Two
array area

for vessels
in a
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6.

6.1.1.1

6.1.1.2

Lessons Learnt 7.

Marine Traffic Survey Methodology

There is considerable benefit for the Applicant in the sharing of lessons learnt within thg dffshorentroduction

industry. The NRA and in particular the hazard assessment, includes general cossitsration for le
learnt and expert opinion from previous offshore wind farm developments and other sea users.!1-1

Lessons learnt data sources include:

1 RYA and CA (2004) Sharing the iWdwehtification of recreational boating interests in the
Thames Estuary, GreateshVéad North West (Liverpool Bay), Southampton, RYA;

1 Department for Transport (DfT) (2004) Results of the electromagnetic irfvedtigations 27 7 1 1
Southampton, MCA and QinetiQ);

1 Renewables UK (RUK) (2014 issue 2) Guidelines for Health and SafedyEnetigy W
Industry;

1 MCA (2005) Offshore Wind Farm Helicopter Search a(lMRgstuals Undertaken at the
North Hoyle Wind Farm Report of helicopter SAR trials undertaken with R@@&FAir Force
Vall ey ACO0 FIlight 2 2tha®mgomaMM&CA;,on on March 22

This sectiotescribethe survey methodology used when recording marine traffic survey data for the
Hornsea Three ar@gaand offshore HVAC booster station search areg ahgpmiavigation
study aresaa

Baseline survey methodology

Baseline shipping activity was assessed using AlS, visual and Radar track data. The period of |
collection encompassed seasonal fluctuations in shipping activity (i.e. summer/winter), and e
accounted for a range of tidal conditions. For the Hornsea Three offshore cable corridor shipping
navigation study area this data was supplemented with data from shore based AIS stations. For
Hornsea Three array area shipping and navigatioeasttity guality of coverage of such shore
based survey data was insufficient to further enhancelibsecesseley data. As agreed with the

2 MEA, and f tine with standard best practice;lmasedselarine traffic suofdyesections of the

1 Nautical Offshore Renewable Energy Liaison (NOREL Group) (unknown) A Report compiled by theffslorecable corriddinat lie beyond the Hornsea Three offshore HVAC boostarstatioaa

Port of London Auth@RtyAbased on experience of the Kentish Flats Wind Farm Development,
NOREL Work Paper, WRANDREL);

1 SMart Wind (2014)rikkea Project Two Environment Statement Volume 2, Chapter 7: Sﬂi‘&ﬂiﬁg

and Navigation; and

1 TCE and Anatec (2012) Strategic Assessment of Impacts on Navigation of Shipping and Relate

Effects on Other Marine Activities Arising from the Developmentdh@fstims in the UK
REZ.
7.3

7.3.11

7.3.1.2

shipping and navigastutyarea is not required

The survey vessels used at the Hornsea Three array area shipping and navigation study area wer
Neptunésummer) ariRV Aoréwinter). The survey vessels used at the Hornsea Three offshore HVAC

gooster station search area shipping and navigation study arééllimgrédfiimmer) arRV

Aorawinter).

AlS and Radar coverage

AIS is required on board/edkels of more than 300 Gross Register Tonnes (GRT) engaged on
international voyages, cargo vessels of more (BRT 5@d engaged on international voyages,
passenger vessels irrespective of size built on or after 1 July 2002, and fishidgwetsssls over
(m)in length.

Therefordargewessels were recorded on AIS, while smaller vessels without AIS installed (i.e. fishir
vessels under fitband recreational craft) were recorded, where possible, on the Automatic Rada
Plotting Aid (ARPA) on bdlaedsurvey vessel. A proportion of smaller vessels also carry AIS
voluntarily.

ﬁ anatec
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74.1.2

7511

7512

7.51.3

7.6.1.1

7.6.1.2

7.6.1.3
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76.14  Satellites record the positdrishing vessels ofml%ength and over every two hours. Data have
been analysed on a full annual basis from 2009 (all nationalities).

The marine traffic survey for the baseline navigation review of the Hornsea Three array area included a

combined dataset of 40 days of AlS, visRaldam data recorded Bomewessels working atthe 7.6.1.5 It is noted that satellite and sightings data is no longer available in the point format, and therefore t

Hornsea Three array area during 6 June to 4 July 2016 and 10 November to 3 December 2016. datasetsannot be updated.

The marine traffic survey for the baseline navigation review of the Hornsea Three offshéfe! BIVA/alidation of fishing data was also undertaken against volume 2, chapter 6: Commercial Fisheries.

booster stath search area included a combined dataset of 28 days of AIS, visual and Radar data
recorded from survey vessels working at the Hornsea Three offshore HVAC booster station search area
during 16 to 29 September 2016 and 4 to 15 December 2016.

The RYA and CA represent the istdrestreational users including yachting and motor cruising. In

2005 the RYA, supported by the TH and the CA, compiled and presented a comprehensive set of charts
which defined the cruising routes, getiegasdiracing areas used by recreational craft around the

UK coast. This information was published as the UK Coastal Atlas of Recreational Boating and has been
subsequently updateth helatest addition @eographical Information Sy&&shapefes from

2016 including a recreational AlS density grid in the viciitykshires coasias been used in

this @sessment.

The RYA has also developed a detailed position statement (RYA, 2015) based on analysed data for
common recreational crifis, along with consultation dahard Workshapere used to inform
the NRA.

In addition, recreational vessel data was extracted from the AIS, visual and Radar survey tracks
recorded during the marine traffic surveys (June to July 2016 anol Diecexmiber 2016).

Fishingactivitydatawas extracted from the AlSiabnd Radar tracks recorded duringattivee
trafficsurveys (Junedaly 2016 and November to December 2016).

In addition, fishing vessel sightings and sateitiieng data were obta(fieding surveillance

satellite data (2009) and observation data (2005ioi@D0&)s validated against data in volume 2,
chapter 6: Commercial Fishértas the Marine Management Organisation (MMO) and presented in
dendy grids to validate ffshing survey data presented in the baseline assessment.

Sightings data were analysed for the 2005 to 2009 period These data have been collected through the
deployment of patrol vessels, surveillance aircraft and the sesdetterete. Each patrol logs

the position and details of fishing vessels within the area being patrolled. All vessels are logged,
irrespective of size, provided they can be identified from their Port Letter Number (PLN).
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Table9.1:  Main o-ordinates otheHornsea Three array area.
8 ! Other OffShore UseI’S Latitude (World Geodetic System (WGS) 84) Longitude (WGS 84)
_ _ _ 53 A22%9060 north (N) 002A 116 50.690606 east (E)
8.1 Oil and gas installations — -
53°58 42.51606 N 0®° 374396 6 E
8.1.11 Offshore oil and gas installation data were assessed using charted informéitied platfotimd | ccm64 0366 N 002 5266006 E
and wellheads that may have an impact on navigational transit by a surface vessel. A desktpp-study-was - - s £
undertaken using these data to identify any possible cumulative effects with offshore o andgag°% M 002A 470 35.9300
developments. 53°482329 6 N 002A 2406 43.630606 E
53°4827.2 0606 N 0O02A 236 43.61060 E
8.2 Marine aggregate areas
8.2.11 Maine aggregates dredging data (licenced areas and active areas) were supplied by TCE afd@passageheturbindayout being used to inform the assegsayenid) isshown ifrigured.1. Layout A
plans of dredgers were supplied by BMAPA. A desktop study was carried out using this information tocludes a minimur@Dm spacing between all infrastructure (including periphery locations) and a
identify commercial aggregate dredging activityniytioé tvieidevelopment area. single line of orientatibis noted that the symbology ubéglim®.1 for turbine locations has been
designé to give a clearer idea of the size of the turbines in relation to the Hornsea Three array ares
8.3  Navigational features awhole.
8.3.1.1

9.1
9.1.1.1

9.2
9.2.1.1

9.21.2

Other navigational features such as IMO routeing measures and Ministry of Defence (MOB)fraCﬂﬁ%frastructure
and Exercise Areas (PEXAS) have been considered based on information from Admiralty charts.
9.3.11 LayouAincorporates the followgib@structures:

300turbines;

12 offshore HVA@nsformesulstations;

Four offshotdigh Vaige Direct CurrediD¢convertesubstations; and
Three accommodation platforms.

Design Envelope

Introduction

= =4 4

The NRA reflects the Design Envelope defined in volume 1, chapter 3: Project Description. Tglg qoilowirme turbines withiayout each have a maximum rotor diama@Sofand maximum blade tip
section details the maximum extent of Hornsea Three for which any identified impacts will be éls's'essec;].eight (above LATRSOM

Hornsea Three deve|opment boundarie 9.3.1.3 A minimum structure spacin@@d has beencluded

The proposed Hornsea Three array area is located approxinmateRilélmetres (B) to the
northeast ofdlJK coast, at mingham, Norfolk. The total ardeeblornsea Thregray aress
approximately 20@% (696kn¥) with water depthshiitthe Hornsea Three array area ranging from
approximately 8vto 73n above Lowest Astronomical Tide (LAT).

Themaincoordinateslefiningheboundary of théornsea Three array area are preseffedulen
9.1

ﬁ anatec
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9.4 Turbine design 9.6 Further detail on other structures within the Hornsea Three array area
9411  Jacket foundations have been considered as the maximum design scenario for shipping and navigatigh 10l Offshore cable corridor
as this fouation type provides the maximum surface area of infrastructure at theheater lgigq 1 The followirgpction details the associated structures within the Hornsea Three array area and offshe
maximum design scenario tunb@éasurements assunmaugefoundation desifpr LayouiA are cable corridor as described in volume 1, chapter 3: Project Description.
presented ifhable9.2.
o _ . . ' - 96.1.2  Table3identifies the number of structures and their maxémsiongd, as applicabledgouA.
9412  Other types of foundateing considered include a monopile, suction bucket (mono or multi leg) and
gravity base. Descriptions of these foundation types can be found within volume 1, chapter 3: Project
Description. . ,
Tabled.3:  Structures within the Hornsea Three array area and offshore cable corridor.
9413  Tableé.2identifies the maximumgiescenario parameters.
Structure Location Specification (maximum) At water line dimensions
80x80n Could be 90x90 if
Table9.22 Maximum design scenario (and modelled) parameters for turbines design. Offshore HVAfnsformer accommodation included,
. Hornsea Three array are 12 however maximum design
substation o
scenario is the presence of
Parameter Specification for 300 turbinésyoutA) additional platforms.
Foundation type Jacket Offshorg HVDC converter Hornsea Three array are 4 180x9@n
. . - . . substation
Maximum design scergireensions at the water line (deper 25% 28N
on water depth, geology and turbine type) Accommotian platform Hornsea Three array are 3 60x60n
Hub height (above LAT) 153m Hornsea Three offshore HVA| Hornsea Three offshore 4 80x80m
Maximum blade tip height (above LAT) 250m booster station cable corridor
Minimum blade tip height (above LAT) 34.97m
Rotor diameter 195m 96.1.3 If the HVDC transmission option is selected, offshore HVAC transformer substations and offshore F

9.5
9.5.1.1

converterubstations may be required within the Hornsea Three array area. The HVDC transmissi
option therefore represents a conservative case in terms of the number of structures within the Hor

Development Principles Three array area and has therefore been modelled for thbrderasay area.

have been written in consultation with key regulators ttiaepssteconsent the turbine layout Hornsea Three offshore cable corridor.MDi@ereinsmission option is selected, no Hornsea Three

within theHornsea Threarray area satisfactorily meets both navigational and SAR safety offshore HVAC booster stations will be required. The HVAC transmission option therefore represe
conservative case in terms of the number of structures within the Hornsea Three offshore HVAC bo
station search area and has therefore been modelled for the offshore HVAC booster station search
shipping and navigation study area. As the final location of the Hornsea Three offshore HVAC bo
station(s) is not known, modelling has beenamadertdikcation central to the Hornsea Three
offshore HVAC booster station sear@ndreanservative surface area (largest number of platforms
within a cluster). Any other design is then considered to be lower risk.

requirements

ﬁ anatec
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9.7.1.1

9.7.2
9.7.21

9.7.3
9.7.31

9.7.4
9.741

9.742

9.7.5
9.7.5.1

ﬁ anatec

Hornsea Three will requirews types of submarine cables which can be split into three $réain
categories:

1 Array cables; 9.8.1.2
1 Interconnector cables; and

1 Export cables.

Array cables 9813

The array cables will connect individual turbines to offshicaasitvi&ubstations. Hornsea
Three marequire a total of ug48nm 830km) of array cables. The total length will be determined

by considerations such as the layout and voltage capacity. Including installation and protection, each

cable may directly afée®8®m widtlof the seabdd/ha considering sandwaves)

Interconnector cables

The purpose of offshore platform interconnector caistesads toterlicknneddbnsbetweerthe
offshor@latformsvithin the array arétornsea Three will require up to 15 interconnector cables,Wwith
a total length of up to A1 (22%&m), depending on the chosen layout, number of substations and
substation locations.

9.9.1.1
Export cables
The proposed Hornsea Three offshore cable corridor runs sa@@mwvedtoB8km)from the
southern and western bapndf the Hornsea Three array area to the landfall area at Weybourne,
Norfolk. Up to sishore exparables of diame&20millimetres (mm) will be installed, depending
on the transmission option selected.

The process of selection and routeindgdofrisea Three offshore cable corridor has avoided, where

possible, significant engineering and environmental constraints, such as deep water and aggregate

dredging areas.

Cable burial

Where available, the primary means of cable protection willdeulnyaselibe extent and method

by which the subsea cables will be buried will depend on the results of a detailed seabed survey of the

final cable routes and assocabl® burial assessmérable protection methods may be used
where burial is not ples this will again be assessed witbabkhadurial assessment.
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The combined maximum design scenario for the offshore construction phase is egmsidered to be
eightyears split oveawophases.

For turbines, foundatiomsaaray cables the maximum design scenario is:

1 Up toeightyearsovertwophasesthis would also assume construction buoyage is deployed
throughout that phase.

For the Hornsea Three offshore cable corridor and offshore HVAC booster stationstge maximum d
scenario is:

Maximum installation duration feuittaee osubsea HVAC booster swbbtwophases of

upto fouryears duratiqincluding periods of construction and inactivity) for which construction
buoyage would be deployed throughout; and

1 Maximunmnstallation duration for the export cithle® yeamith gaps of upthweeyears.

Construction vessels

The following numbers are the indicative numbers assumed to be a conservative case for shipping
navigatioaver theightyear construction phase

1 Up tdl0,774eturn trips:

3 Up to fouinstallatiomesselsind up t84transport vessels;
3 Upto three installation vessels, up to 13 support vessels, up to 12 dredging vessels and «
average four transport vessgys)(foturbinegyravity base foundation instajlation
Upto two installation vessels, up to 12 support vessels and up to four transport vessels f
offshore substation foundation installation;
3 Upto three main cable laying vessels, up to three mainialaidssels, up to four crew
boats oiOffshore Support Vess€IS\, up to two service vessels, up tsewae
vesselsyp to two diver vessetsio two pre lay grapnel run vessels, and up to two dredging
vessels for array cable instajlatidn
Up to faumain cable laying vessels comprising up to one barge and three associated tugs
up to four main jointing vessels comprising one barge and three associated tugs, up to fc
main burial support vessels comprising up to one barge aondideckéugssand up to
two crew boats or OSVs, up to one service vessel, up to one diver vessel, up to one pre
grapnel run vessel and up to one dredging vessel for export cable installation.

W
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9.9.21

9.922

9.9.2.3

9.10.1.1

9.10.1.2
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Operation and maintenance vessels

The following numbers arentheaitive numbers assumed to be a conservative case for shippi
navigatioavera 35year operational phase

Up to 2Crew Transfer Vessels (X ¥33eturn tripger yeay)
Up to foudSVs;

Supplyesseleturn trip812 per year

140jackup retun tripperyear

Number of personnel @&hore and offshpre)
Accommodation platforms housinda@people; and

Up to 3,78btalhelicoptereturrtrips

=4 4 4 4 4 45 4
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Table9.4:  Maximum design scenarios considered.
Phase Element Maximundesignscenario
1 Construction of tHernsea Thregray area could take ugigbtyearsand up towo

phasesand
Buoyed consttion area around the Hornsea Three array area for the d
construction.

Construction

Hornsea Three
offshore cable
corridor

T
T

Buoyed construction area aroundatmsea Three offshore HVAC booster
development arfest the duration of constmctio

Maximum installation duration for the susisitgearoffshoH/AC booster stasiq
istwophases dfixyears

Maximuraxport cablastallation duration of three years with gajpsioeepears;
and

Minimum safe passing distance ofi fo@@ble laying vessels

During both the construction and the operation and maintenance phases logisges \wyl e
marine coordination team, and an intddeatdgSafety andEnvironment (HSE) management
system will be in place to ensure control of all vessels and their respective works.

The project will be operational 24/7.

It is mted that the tapated design life of Hornsea Three is 35 yearsl{ag atd¢8.4). However

it may be desirablérepowa@Hornsea Three at or neaetheof the design life of Hornsea Three to

Construction

Construction vess

return trips

T
T

Up tal0,774eturrtrips:

Turbinénstallation vessels: up to 40 ves@€l6ré3urn trips)
Turbindoundation installation vessels: up to 60 vexs@rist(@n trips) OR uB2o
vessels (gravity bage2Q0eturn trips)

the end of the 50 yeeovth Lease period. If the specifications and designs of the new turbingssyae{n and

foundations fell outside of the maximum design scenario or the impacts of constructing, o
maintenance, and decommissioning them were to fall outside thddeyahisN&A&, repowering

would require further consent (and NRA) and is therefore outside the scope of this document.

Table9.4 details the maximum design scenarios considered within the NRA.

12

1 Substation foundation installation vessels: up to 18 vessels (304 return trip

1 Array cable installation vessels:18véssels2,520eturn tripsand

1 Export cable installation vessels18pessel$750return trips)

91 Anicipaed design life of 35 years;

1 Up td300turbine withjackefoundations;

1 Total development area of up kn896

1 Up to 12 offshore H\tre@sformesubstations

Hornsea Three | § Up to threecaommodation platfgrms
pEicatienaacwd array area 1 Up to four offshore H\@OAvertesubstations.

9 Bridge links (up to D@

1 Up tdB30km array and 2B interconnector caldesl

i Safety zones of 580may be applied, flor exampkeround all infrastructure dy
major maintance activities and around all platforms during operations

1 Antcipated design life of 35 years;

1 163km offshore cable corridor

1 Up to six export cables db@p3km inength (from HoeasThree array boundar
the landfall areiapuried or protected within IyfDBOnseat corridor width (550,

Operation and Hornsea Three 850m final corndor width);
Maintenance offshore cable 1 Cable protection measures;
corridor 1 Rock protection berm, sloped profile above seabenh levefall width anah?

maximum height;

1 Up to four surface or six subsea offshore HVAC booster stations;

1 Up tod4dcable/pipeline crossings; and

1 Minimum safe passing distance ofl fo@@able laying vessels (maintenance
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Phase Element Maximundesignscenario L .
10. Existing Environment
1 Anicimted design life of 35 years;
1 Upto 20 CTVs (2,48turn tripger year)
Maintenance vesg | P o four OSVs; _ 10.1 Navigational features
Operation and and heliqater i Supplwesseteturn'tr|p312 per year;
Maintenance return tripand E é‘:{gi‘;ﬁoﬂﬁ’tﬁgzg'%yea“ 10.1.1.1  FigurelQ1l presentsn overview of the navigational features in proximity to the Hornsea Three arra:
personnel § Number of personnel @@&hore and offshore): area andffshoreable corridor. These featreatiscussed in the following subsections.
1 Accommodation platforms housind ®@ptople; and
1 Up to 3,78®tal helicoptesturrtrips.
10.2 Ports
1 DecommissioniafitheHornsea Thregray area could takeapightyearsand up) ] o ) )
Decommissioning :r?;rf;fie;hree totwophases and 10.21.1 The ports in the vicinity of the Hornsea Three arrayofi@eeable corridor are presented in
1 Buoyedrea around the Hornsea Three array area for the duration of decor FigurelQl1 based on Admiralty chdrte number of vessel arrivals to tiogogiriports in the
1 Buoyed area around Hwmnsea Three offshore HVAC booster daaétmpmer northeast and Humber (DfT, 2016) is praseigedi 2.
Hornsea Three areafor the duration of dieenissioning; . . . . o
Decommissioning offshore cable 1 Maximundecommissionidgration for the surfaceulrsea offsholAC boosts 10.2.1.2 It is noted that while these statistics exclude some movements, which occur within the port or har
corridor statiosistwophases dfixyears; and ' limits, they provide a good indicationrefathe traffic levels and trends. Ports within the Humber
T_Minimum safe passing distance ofil fo0@ableying vessels Estuary have been grouped together and therefore show an above average number of arrival
Decommissioning Vessels f Maximum number of deconumisgivessel comparison to other single ports; however this does not impact the assessment given that routeir
these vessels through Hornsea dietbe same.
10.2.1.3 Great Yarmouth is the closest port to the Hornsea Three array area, located7@ppmoximately
(121km) soutliestof the Hornsea Three array area and southeast of the landfall area. There are ¢
number of ps within the Humber Estuary including Kingston upon Hull, Grimsby, Immingham ar
Goole. For the purposes of this assessment, the Humber Estuary ports have been conside
cumulatively.
10.3 Anchoring
10.3.1.1 There are no anchorage areas in the vicinity of theTHm@asaaay area and offshore cable
corridor. The only anchorage areas within the region are located in or nearby to the Humber Har
Authority. The Humber Deep Water Anchorage, where large vessels awaiting a pilot should anchor
10nm to the east Spurn Head, within Vessel Traffic Services (VTS) Humber.
10.3.1.2 The Bull Anchorage and Hawke Anchorage, located within the Humber Harbour Authority, are gel

anchorage areas each containing 25 designated anchorage berths. These are used by smaller vess

ﬁ anatec
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E2009 B2010 02011 B2012 W2013 W2014 W2015 10415 The clpsesi\ld to Navigatidn the Hornsea Threffshore cable corridor is a buoy located
approximately 3@ (5.88m) to the southeast.
16,000
] . .
14,000 10.5 Oil and gas infrastructure
12 . . .
2 000 10.5.1.1  Oil and gas surface platforms and charted suspended wells (wells that could pose a risk to navigat
-Z 10,000 safety) in proximity to thedeariThree array area affishoreable corridor are presentEyire
< 8,000 101
3
§ 6,000 10.5.1.2 There are no oil or gas surface platforms located within the Hornsea Three array area. The nee
4,000 existing offshore surface installations to Horesead detail&dblelQ1.
2,000 m 10.5.1.3 There are a number of offshore oil and gas ingtajpativinsity toet Hornsea Three offshore cable
0 - corridor, with the closest being the Clipper South platform loca{@d@®y® the weand the
Tyne Tees Great Lowestoft ~ Humber Audrey A platform locatedrd7¢l.3%m) to the northwest.
Yarmouth
Ports 10.5.14 Existing platforms are generally protected by safety zones (i.e. typiadilysp@hich prohibit
vessels from transiting withim5&fCthe platforms.
Figurel02: Vessegrrivals to principal ports (2009015) (DIT, 2016) 10.5.1.5 There areo suspended Ngelocated within the Hornsea Three array area or offshore cable corridor.
The closest suspended well to the Hornsea Three array area isnodeted th80western
boundary.
10.4 Internatimal MaritimeOrganizatiorrouteing measures amxistingaids
to naV|gat|0n TablelQl: Offshore surfacimstallations withi® nm of Hornsea Three array area.
104.1.1  There are several IMO routeing measures located within the region of the southern North S otatoia A S . N t ——
. . . q pproximate distance frrom earest array area bounaary
the Hornsea Three arra_y areaftsttbreable c.:orrldor, as presentﬁlgwr.éml. The Off Botney Offshore surface installation Hornsea Three array area | the offshore surface installatio
Ground Traffic Separation Scheme (TSS) is the closest IMO routeing measure, located adw_uaumatclyl . 0.08n .
6.54nm (12.km) southeast of the southeastern corner of the Hornsea ThreeThrsay SBea. indermere platiorm ~enm ast
connectsotthe DR1 lightioy Deep Water Route (DWHR).West Friesland TSS and Off Browrf-hiswick platform 145nm East
Ridge TSS are also located in the, reigiothe former connecting to the West Friesland TSS. | Grove platform 2.43nm East
10412 There are no IMO routeing measures in place in the vicinity of theétrffsiseeeable corridor | Cutter platiorm 2.52nm South
andlandfall area. Ketch platform 4.15nm North
10.4.1.3 There are a number of exisiithgto Navigatilmeated in proximity to the Hornsea Three array ar 41 platform (Markham) 4.460m East
and offshore cable corridor. Schooner glatform 5.8nm North fvest
10.4.14 The closegtid to Navigatilmthe Hornsea Three array area is a buaydppabgimately 280

(5.37%m) to the southwest. Among theAatiseto Navigationthe vicinity of the Hornsea Three 10.5.1.6  There are not anticipated to be any impacts on shipping and oeptgati@sseciated with oil

array area is the Horngledeorological Mestated within Hornsea Project One.

and gas platforms, however routeing to these installations is considered as part of the baseline w
sectiori5and as part of cumulative routeing in 82¢tion

ﬁ anatec
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. . 10.8.1.2 No restrictions are placed on the right to transit these areas at any time although mariners are ady
10.6  Aggregate dredglng areas and transit routes to exercise caution. Exercises and firing only take place when the areas are considered to be clear
10.6.1.1  The aggregate dredging areas in the vicinity of the Hornsea Three avftsharealaeccorridor shipping.

are presented kigurelQl. There are no aggregate dredging areas intergcelorgsa Three 10.8.1.3

) Thereare not anticipated to be any impacts on shipping and navigation receptors associated with NV
array area or offshore cable corridor.

PEXAs, however military vessel traffic is considered as part of the baséline in section

10.6.1.2 The nearest aggregate dredging area is a production area (Area 484) which is located approximately
330m from the Hornsea Three offshore cable corridor. This dredging area is owned by DEMEBGilding/|arine Environment High Risk Areas

Maerials UK Ltd. Another production area (Area 506) and an application area (Area 483) are also . . . . .
located in proximity to the Hornseaofishe@eable corridor and are also owned by DEME Building™ It can bg seen f.rc.)ﬁf.lgurelOl that there are no Marine Envwmimhgﬂ Risk Areas (MEHRAS)
Materials UK Ltd. located in the vicinity of the Hornsea Three arrayodig@oemdble corridor. The nearest MEHRA

is the Spurn Bight MEHRA locateoapatelt6.4nm 85.9%m) to the northwest of the Hornsea
10.6.1.3 Passage plans of dredgers from BMAPhahbte Hornsea Three array area is not used heavily by Three offshore cable corridor.
transiting dredgers, with only one passage plan intersecting the Hornsea Three array area.

10.6.1.4 There are not anticipated to be any impacts on shipping and navigation receptors assoclé?engvitN\lreCkS

marine agggate dredg_tr‘rg)wever routeing of marine aggregate dredgers is considered within $8a#0f1  Based on Admiralty Charts of the tregjierare two charted wrecks within the Hornsea Three array
15as part of the baseline assessment. area, located near the northern and western bouhdegiesdWo charted wrecks within the
Hornsea Three offshore cable caraddncated near the Hornsea Three landfall area.

10.7 Other wind farm developments

10.7.1.1  Other offshore wind farm developments in the vicinity of i¢erasegidsentedrigurelQl.
There are a number of Round 1 and Round 2 offshore wind farms to the southwest of the Hornsea
Three array area, closer to shore. The nearest of these sites are Dudgeon Offshore Wind Farm, and
TribnKnoll Offshore Wkatm, located approximatelyrds.@6.8m) and 54 (10km) to the
southwest respectively.

10.7.1.2 In addition to the former Hornsea Zone, there are two further Round 3 zones within the southern North
Sea. The former East Anglia, Zonsisting of seven developmeihdsated approximately 2.5
(52.7&m) to the south of the Hornsea Three array area and the Doggerc8asiktingnef four
developments,located approximately d.§75.8m) to the north of the Hornsea @hay area.

10.7.1.3  Other wind farm developmentgiae®r furtheonsidetion irsectiorlas part of the cumulative
overview

10.8 Ministry of Defengaractice andakxerciseareas

10.8.1.1 It can be seen fréigurelQl that there are several MOD PEXAs to the north of the Hornsea Three
array area. These include a submarine exercise area immediately north of the Hornsea Three array area
and a naval exercise area located approximatehy (6Z.&m) to the east bétHornsea Three
array area.
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11.

11.1
11.1.1.1

11.2
11.2.1.1

- 11.3
Meetorological Cean Data
11.3.1.1
Introduction
This section presents nearby meteorological and oceanographic statisticsréz Wioictsbavien
been used as input to the risk assessment.
Wind 11.3.1.2

The wind data for the Hornsea Three arraySEe200Q1), in terms of the average annual wind
direction, are presentedrigurelll in the form of a wind roseaitt be seen that winds are

Wave

The wave data for the area (HSE, 2001), in terms of thpeasemémge exceedence of the
significant wave height, are presefigdnel 12. Thesea state is defined as follows:

1 Calm (significant wave heigim)<1
1 Moderate {&m); and
1 Severe (>)

Overall, 39.5% of significant aeight recordings are deemed to be characteristic of a calm sea state
and 59.7% deemed to be characteristic of a moderate sea state, leaving 0.8% deemed to
characteristic of a severe sea state.

predominantly from the south and west, with 22% of the annual winds recorded from the southwest. This

wind data has been used as an input throughout the collision and allision risk modelling carried_out as

part of the NRA (seetsml8).

20% NE

% Exceedence

100%
80%

60% \
o\
20% \

O % I I I I I I I
0 1 2 3 4 5 6 7 8

Significant Wave Height (m)

S SE

11.4
11.4.1.1

Figurelll: Annual wind direction distribution in proximity to Hornsea Three.

Figurell2: Annual significant wave height distribution in proximity to Hornsea Three.

Visibility
Appendix @otes thatisibility is generally good or very goodHatriisea Threeray areand that

thetotal percentage of tum&t the visibility is beldun®ver the course of a yisat.3%or the
Hornsea Three array area.

ﬁ anatec
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From a marine perspective, historically, visibility has been shown to have a major influence on the risk of
vessel collision. The annual average inoidpaoe visibility (defined as less &mapfar the UK
North Sea is approximately 0.03 (i.e. an average of 3% (I KieQe20).6)

Admiralty Chart 1487 Ti d a|  [bcatedvithin the Hiothgea Three array area), indicates that1.1.1  This section summarises the existing SAR resources in the southern North Sea and the issues b
curreret in the area set in a generally northwest to southeast direction on the flood tide and southeast tgonsidered in relation to the design of the project.

northwest direction on the ebb tide, with a peaiklaprai@f 1.lknots (kn) and peak neap tidal
rate of 0.8 n . The Tidal Orona Adminalty Chak &08n hd seen eble i o n

111
12211 In Marcl2013, the Bristow Group were awarded the contract by the MCA (through their DfT remit)
provide helicopter SAR operations in the UK over a ten year period, and took over the service fror
Tablelll: Det ai |l s f or dhiddinadity Chartdi®@ nd 0 K6 previous provider in April 2015. There are ten basedotai@#H helicopter service. The nearest
SAR helicopter base is a new ptrpitisbase located at Humberside, approximaelytd €he
Directions of streams L _ west of the centre of the Hornsea Three arrsgehiigarel33) and has been in ogtton since
riours (degrees) Rattes at spring tidn) Rates at neap tidkn) April 2015. This base operates two SikBpsayraft.
6 119 0.7 0.4 12.2.1.2  Further information on SAR helicopters is préyideddix.C
> 123 L0 05 12.2.1.3 Companies operating offshore typically have resources of vessels, helicoptexspaneinbther e
Before high wate 4 126 11 06 available for normal operations that can assist with emergenciMsrefisieai vessels under
3 133 0.9 0.5 IMO obligations set out in the International Convention for the Safety of Life at Sea (SOLAS) (I
2 142 0.7 0.4 1974) as amended, are required to renstanasdo any person or vessel in distress if safely able to
1 190 0.1 0.1 do so.
High water 201 0.6 0.3 12.2.14 The RNLI is organised into six divisions, with the relevant regions for Hornsea Three being North
1 302 10 05 East. Based out of more than 230 stations, there are more than 350 lifdiEo&Bllacflest, t
including both-akather lifeboats (ALBs) and inshore lifeboats (ILBs). Based on the offshore positic
2 307 11 0.6 of Hornsea Three it is likely that ALBs from Humber would not respond to an incident in proximi
After high water 3 315 1.0 0.6 Hornsea Three given that theyaljgrmperate closer to shore due to endurance and transit time
4 326 05 03 also noted that the RNLI have ami@perational limit. Locations of RNLI lifeboat stations along the
s 030 0.2 o1 east coast of England are presEigel33 and detiés of the types of lifeboats operating out of
these stations are givehahblel21. At each station ALBs or ILBs are availabletmuali2sis
6 110 0.5 03 throughout the year.

ﬁ anatec

12311 Her Maj e st (HBIGG), @ diaseon gf tha M@A, is responsible for requesting and tasking
SAR resources made available to other authorities-ardinatireg the subsequent SAR operations
(unless they fall within military jurisdiction).
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Approximate distance
Station Lifeboats ALBclass ILBclass to centre of Hornsea
Three array area (nm
13.1.1.1  This section reviews maritinidemts that have occurred in the vicinity of Hornsea Three between
Scarborough ALB & ILB Shannon D Class 106 2005 and 2014.
Filey ALB & ILB Mersey D Class 101 . _ o ) o
13.1.1.2 The analysis relies on expert opimil intended to provide a general indication as to whether the
Flambrough LB B Class o4 area of the proposed development is currently low or highsrisknratégimme incidents. If it was
Bridlington ALB & ILB Mersey D Class 97 found to be a particularly high risk area for incidents, this may indicate that the development c
Withernsea ILB D Class 88 exacerbate the existing maritime safety risks in the area.
Humber ALB Severn 88 13.1.1.3 Data from the following sources have been analysed:
Cleethorpes ILB D Class 93
1 MAIB; ah
Mablethorpe ILB &2) B & D Class 87 T RNLI
Skegness ALB & ILB Mersey D Class 89
Hunstanton LB & Hovercraft B Class o1 13.1.14 ltis noted that the same incident may be recorded by both sources.
Wells ALB & IRB Mersey D Class 81
Sheringham ILB B Class 73
Cromer ALB & ILB Tamar D Class 27 13.21.1  All UK commercial vessels are requweql to repo.rt a_cmdents to th@H&/hMSseMbdo not have to
: report unless they ara dK port or areliBnmterritorial waters and carrying passengers to a UK
Happisburgh ILB £2) B &D Class 3 port. There are no requirements foomonercial recreational craft to report accidents to the MAIB.
_ _ _ 13.2.1.2 The locations of accidents, injuries and hazardous incidents repdAHRI iothive the Hornsea

(CGOC), including didveal Maritime Operations Centre (NMOC) based in Hampshire. A corps of over

navigation study areas are preserfegurgl31 and are coleaoded by incident typellowing

12.3.1.3

12.3.14

ﬁ anatec

3,500 volunteer Coastguard Rescues@ifiR&pround the UK form 352 local Coastguard Rescue

thi, Figurel32 presents the same dataset exboled by casualty tylpeshould be noted that the
Teams (CRT) involved in coastal rescue, searches and surveillance.

MAIB aim for 97% accuracy in reporting locations of incidents.

Al of _ opefaons Mrlading SAR, are divided into three geographical regions. The BastPf A total of five unique incidents, with one incident invassedsiwaeeve reported within the Hornsea
England Region covers the east and south coasts of England from the Scottish border down to thgp ee array area shipping and navigation study area, corresponding to an average of approximatel
Dorset/Devon border, and therefore covers the area around Hornsea Three. incident every two years. None of these incidents occurred within the Hornsea Three array area.

Eech region is divided into six districts with its own CGOC, which coordinates the SAR reggonsg fofhe most frequigntecorded incident type within the Hornsea Three array area shipping and navigatic
maritime and coastal emergencies within its district boundaries (East of England includes an additional; |, ¢ y area (throughout the ten year dataset)

station, London Coastguard, fordamting SAR dretRiver Thames). The nearest rescue co incidents.

ordination centre to Hornsea Three is the Humber CGOC based in Bridlington, East Yorkshire, located

approximately 8&m (15%m) from Hornsea Three. 13.2.1.5 Fishing and oil and gas affiliated vessels were teguansyfrecorded casualty types (33% each of
all incident vessels) within the Hornsea Three array area shipping and navigation study area throuc
the ten year period analysed.

19



gfgzgai?Ffm Annex 1i Navigational Risk Assessment
re Wind Far Environmental Statement
May 2018

1°00'E
s

2°0'0"E
] :
We

" !

)

3°0'0"E
| Hornsea Three

[ Turbine Array Area

Offshore HVAC Booster Station Search
EXJArea

| Offshore Cable Corridor

= Offshore Cable Corridor Temporary
Working Area

Shipping and Navigation Study Areas
[)Array Study Area

== Offshore HVAC Booster Station Study
U =prea

) Offshore Cable Corridor Study Area
Incident Type

MAIB (2005-2014)

@ Accident to Person

/\ Contact

@ Hazardous Incident

] Machinery Failure

) T Vel =

38 Murdoch 38

Gas Field _ 26_—
o -

Well N

% 'C aister
well “ Gas Field

B i [1

N N874]
{Bouiton ¥
Gas Field

P

= ’/V'(,leuz:___il‘ 5
. ~Outer Well Bank |

32.

: 1 N 1190] e
" ;j _]_[_!‘ Easte ost Rough
3 P et 5 13

/ i 69 ; Keich_."‘
“Wks  Cleaton™ Pith; Field ‘}4
) Gas Field. 3

Ravenspurn ™7
- T iWells 35w,
e o Field * C
'Nupfune ® _'
“ Gas Field Babbage ¥ 3z
Field j

54°0'0"N
|
54°0'0"N

B
N/ Bank s +
N O S$.5h g ~Markham
¢ O\ 37 Fieg 27
; (WindermeXe p (2 %j
T30 Flel :
__Markhams\—,
~~Hole

. " 52 Yield .y
5 L Cutt
|\ O Feld

Minerva
. /Field|;
5

. Wks Inner
N7 =7 |
lMa:sl | o0

-
Humber

\LFL7M
Raconi
b ; | ) : i~
SPURN™ Y 9 NN e | 1408
\ ; LA Dowsiog {4 v '
[ aa o
§ P \ 1) = Pickerill Mal%r}‘ g (s %
S s, = QL Dok /Kb S
SO R Outer ; ) S
™ ‘ v 8s : [30)
0 26 [ g / x / e
5 N o f >
\ ey : - ! B{Jgantlrlg i
A { _LL ancelo@ Lt - Field ~=x
L —A—Anglia £\ ) i
= at T T - ‘\Fg?ld qoNkg § 1 ] Tea Kemel
Lo\ Racon(Q) ] ¢ J.f Hole
. y g 'y /
\ \ 5 1724
\ \ § L
% ) ¢
e ( ! §
\ o N[ TN
\ g | A\ innerBk- b ’
'\J‘ ‘ Wy A W ((% Reference System : ETRS89 Scale@A3:1:1,500,000
| u On ¥ Noordwinnh g! ! Projection : UTM Zone 31N Vertical reference: LAT
N !
] / el b 0 20 40 Kilometres
Skegness / & /' \ = Y £ d ; N s~ \ y ! fLF ] . y ‘ I T T S A Y SO S |
je Y \/ \\ T 1 . - ¥ -~ e \ Ta P -én.;' PR [ LA : ¢ i 0 0 20 Nautical Miles
| | \ s / ot SR Ficth X342 |\t st N Froono] 3 | TR N S DR e REV REMARK DATE
- A ___1 4 = > [ Initial Issue 09/02/2018
s | L] e A, | | S
OO il | LT1Y 17 1 | R Y8 oo
M N 2N [50] "
3 | Wells® | S E~’°z,. ”/\ Camelot * ¥ Hornsea Project Three
1.21 \WField »~ MAIB incident locations by incident type within the
romer 4 Hornsea Three array area, offshore cable corridor
RacaniQ) and offshore HVAC booster station search area
“ AlS shipping and navigation study areas (2005 to 2014)
1 LFI <229
=~LF| & Doc no: ANATEC-A3761-NRA-03
Na O . 18.rcidents “N(VAE,”',’_J,’R /J. Created by: DS anatec
Source of background information : MAIB maritime incident data, UK Admiralty Chart 2182A-0 SEORIEARW Checked by: JM Grsted
! Approved by:SW
1°0'0"E 2°0'0"E

Figurel31: MAIB incidet locations byncidenttype withirtheHornsea Three array arefishore cable corridend offshore HVAC booster statiearch areahipping and navigation study as€2005 to 2014).

" Orsted




3

Hornsea Annex 11 Navigational Risk Assessment
Offshore Wind Farm .
Environmental Statement
May 2018
1°0'0"E 2°0'0"E 3°0'0"E
: ; ——— : : e — . ol ! A s Hornsea Three
" 2 & bouton"F G SRR 25 o e £ I [Turbine Array Area
Wi Gas Field ()~ St mOffshore HVAC Booster Station Search
- Area

54°0'0"N

53°30'0"N

s /
Wis _Creetor 7
3 Gas Field. —, "~

Neptune

_ Gas Field _Babbage

i Field

“all
N Outer
\Dowsing \Vs
i .f*‘ e ]
n, ickerill —
W\ ﬁeld

., 14
4

Oute

i
g
2,

= ‘

 hl® Y ! . )
‘!Excalibun 22, IClipper ]
Tob 4 V71 Fleldn
7C
PRy

in

r N
<=
nk -

R

! Ketch

sitver  pir 0% Field &

ner Wl Bank
| Rougg

| Markham

A

2\ 31 NFig
(Windermeye ( 28
73, Fle £

"~ Hole

L L
rove / |
ield -

"\ Ma}khan_f: ;

54°0'0"N

% /. &
Western Mud Hole, [] 2/

AIS

Al
X N v
Swarte \L\

=50
. Vr.k/‘ng_

26 \-’l ,/ N

!,- Brigantine =

o Field, %" |
]

~_NAM Gas Field

Wk

53°30'0"N

| Offshore Cable Corridor

. Offshore Cable Corridor Temporary
Working Area

Shipping and Navigation Study Areas
[)Array Study Area

== Offshore HVAC Booster Station Study
=!Area

[ Offshore Cable Corridor Study Area
Casualty Type
MAIB (2005-2014)
@ Fishing

@ Dredger

@ Tug

@® Cargo

@ Tanker

© Other

@ Recreational
© Oil & Gas

Reference System : ETRS89
Projection : UTM Zone 31N

Scale@A3:1:1,500,000
Vertical reference: LAT

21

1 0 20 40 Kilometres
S P e S O o o |
Frr 111171
0 0 20 Nautical Miles
REV REMARK DATE
=2 =2 00 Initial Issue 09/02/2018
IS S
> | S
3 [ ) ’ e e \r 3 Hornsea Project Three
’ ‘ 1.21 1 2r LA MAIB incident locations by casualty type within the
‘ Y (9 . romer N7/ ke Hornsea Three array area, offshore cable corridor
] RacanlO] }b// and offshore HVAC booster station search area
= @y AlS . 4 shipping and navigation study areas (2005 to 2014)
‘ ‘ i acton oX =z~
| ‘ o f:_ .
. ; ~ Happi RN g?:a?:&:;a:;\ggcmnmmm anatec
Na 7 asualties =~ L ) Checked by: JM G d
Source of background information : MAIB maritime incident data, UK Admi Chart 2182A-0 Approved by:SW l'ste
1°0'0"E 2°0'0"E
Figurel32: MAIBincident locationby casualty type withtheHornsea Three array arefishore cable corridand offshore HVAC booster staearch areahipping and navigation study as€2005 to 2014).
anatec

Orsted



Hornsea 3
Offshore Wind Farm

13.2.1.6

13.21.7

13.2.1.8

13.2.1.9

13.3.1.1

13.3.1.2

13.3.1.3

ﬁ anatec

A total of 11 uniguoeidents, with one incident involongesselsvere reported within the Hornsea 13.3.14

Annex 11 Navigational Risk Assessment
Environmental Statement
May 2018

A total 026 RNLIlifeboataunchesexcluding hoaxes and false alar@®%,utnique incidemisre

Three offshore cable corridor shipping and navigation study area, corresponding to an average akportedwithin the Hornsea Three offshore cable corridor shipping and navigatipn study are;

approximatelyne inciderper year None of these incidents occurred within the Hornsea Three
offshore cablerador.

corresponding to an agerofwo to three incidents per y@ae. of these incidents occurred within
the Hornsea Three offshore cable corridor, with the majority of incidents attended by the RNLI locat
proximity to the coast and in shallow waters.

The most frequently recorded incident type within the Hornsea Three offshore cable corridor shipping

andnavi gati on t he

of the total incidents.

study area (throughout

One of the 11 uniguneidentseported within the Hornsea Three offshore cable corridor shipping and

t d3B.1.5 eTae mapraytohtseerdpgriedwRisidents withirc thedHernsea Tihree offsharescabte @worridor shpping <

and navigation study area were responded to by lifeboats from the Sheringham or Cromer RNLI life
station.

navigation study area was also located within the Hornsea Three offshore HVAC booster steidhideardime most frequentyported incident type within the Hornsea ThreecaliEhoweridor shipping

area shipping and navi gat i on in®lvingé gtandby satety
vessel located approximatelyn7ast of the Hornsea Three offshore HVAC booster station search

area.
13.3.1.7

Oil and gas affiliated vessels were the most frequently recorded casuati dilpeciasd
vessels) within thermé®a Three offshore cable corridor shipping and navigation study areas

throughout the ten year period analysed. 13318

Data on RNLI lifeboat responses within the Hornsea Three array area, offshoreamméble corridor

T h i sandwawgatianrstudy Atiesughdué m &

tt on Pyeaasrondat aset) was fMac

of the total incidents.

Recreational vessels were the most frequently reported casualty types (43% of all incident ves:
withn the Hornsea Three offshore cable corridor shipping and navigation study area throughout the
year period analysed.

A total of thrd@NLI lifebodaunches, excluding hoaxes and false alarms, to three unique incidents
were reported within the Hornsese Toffshore HVAC booster station search area shipping and
navigation study area, corresponding to an average of one to two incidents per year. It is noted tha
of these incidents also appeared in the Hornsea Three offshore cable corridoagigapomy and

offshore HVAC booster station search area shipping and navigation study areas for the ten year perigiidy area dataset.

between 2005 and 2014 were analysed, with cases of a hoax or false aldrnssnexeldieat
the RNLI have a strategic performance standactiio§ caalties up to a maximum ohit00
from shore and therefduwe to the distance offshore and journey time to ttespiMid, may
respond to a drifting vessel but are unlikely to responsating lifeident in proximityeo
Hornsea Thaearray area

13.3.1.9

13.3.1.10

The locations of incidents responded to by the RNLI within the Hornsea Tlo#shamaygainéa,

All three incidents reported within the Hornsea Three offshore HVAC booster station search &
shipping and navigation study area were responded to by lifeboats from the Cromer RNLI lifel
station.

Fai
f e

nvol ved i Machi
Failureo i

Two of the incidentetyp r epor t ed i
Both of the AMachinery
was in relation to an oil and gas affiliated vessel.

nery
ncident s

corridor and offshore HVAC booster station search area shipping and navigation study areas are

presented irigurel33 and are coleaoded by incident type. Followirfgghrgl34 presents the
same dataset colooded by casualty type.

13.3.1.11

It was found that no launches to incidents were reported by the RNLI within the Haynsea Three arr

It is noted that bdsepon the available data, one of the RNLI incidents reported within the Hornse:
Three offshore HVAC booster station search area shipping and navigation study area coincided wit
single MAIB incident recorded within the Hornsea Three offshoréeHSta@ohossarch area

shipping and navigation study area.

area shipping and navigation study area throughout the ten year period analysed. The closest incident

reported by the RNLI occurred approximatelgzdle of the Hornsea Three array area shipping
and navigation study area and featured a fiskingwasged in a collision.
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13.4 Historical offshore wind farm incidents 90%
13.4.1.1 Tablel31 presents historical collision and allision incidents involving wind farm sites and the resulting 80%
damageo the vessel involved and/or injury to the people involved. 70% -
13412 Between 2005 and 2016 there were 13 incidents involving a renewable energy installation and/or a wind | = 60% -
farm vessel. Of the 13, two were collision incidents and 11 allision incidents. 2 500
4+ 0 -
c
13.4.1.3  Of the two Biion incidents, one was a third party vessel to wind farm vessel whilst manoeuvring within g 40% -
harbour and the second was between two wind farm vessels. To date there have not been any third | $
party to wind farm vessel incidents or third party to ithiidgrastyat or near a wind farm site. 30% -
13.4.14 As shown iRigurel35, minor damage to vessels involved in the incidents was the most frequent 20% -
(approximately 46%) followed by moderate damage (30%). No incidents resulted agnivessel loss an 10% -
some cases no damage was sustained to the vessel involved (8%). Major damage was reported in
approximately 15% of incidents. The majority of incidents involved wind farm vessels. 0% - ' '
No Injury Injury Fatality
Injury to Person
50% Figurel36: Injury as result of incident.
45%
40%
o 35%
o
< 30%
c
v 25%
o
o 20%
o
15%
10%
> B
0%
No Damage Minor Moderate Major Vessel Loss
Damage to Vessel

Figurel35: Damaged vessels involved in incidents.

13.415 As shown iRigurel36, the majority of incidents resulted in no injury (approximately 77%). Injury
occurred in approximately 23% of incidents and no fatalities were liectrdechajygdy of
incidents involved wind farm vessels.
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Tablel31: Summanpf historical collision and allisigncidents involving wind farm sites.
Damage to vessel (g
Project or third party Incident type Date Description of incident per the incident Injury to person Source
reports)
. A vessel involvedhithe installationwbinesinderestimated the effect of the current and made contact with | .
. ALLISIONService . . . TR : Minor dmage to -
Project . . 7 Augist 205 aturbinavhile manoeuvring alongside it. Minor damage was sustained to a gangway on the vessel, the tq No injury MAIB
vesselithturbine blade gangvay on the vess¢
. ALLISIONSservice 29Seqember When approachimtyrbine, to conduct servicing operati@S\ans struck by the tip of a turbine blade. The a .
Project vesselwith turbine 206 occurred because ttedevas nosecured in a fixed position, and was rotating as the vessel approached. No damage to vesse) No Injury MAIB
An 18nworkboat was servicing a wind farm. Directly astern of the adss¢lpiagnow disused and no longer
required), the position of which was well marked andhiestvppéo. Whilkevessel was manoeuvring within ak
3mof this pile, the skifipband slipped on the throttle controls, pulling the prrfaliragiern. The skipper reali
there was a problem, and quickly tried to stop the vessel from moving astern, but as the pile was so clog
Project ALLISIQngrV|ce | 8Fetuary 200 timenor room to do so. The vessel sFruck the pile, causing minor damage to Fhe sltdecfep%nzgaﬁhe impg Minor damage to Injury MAIB
vesselwith disused pile caused a passenger, who was moving around the interior to be thrown off his feet, to fall against furnitur] vessel
The passendeisjuries did not seem to be very serious at the time and he mounted the ashisedb lua late
reported sick and was taken to hospital where back injuries were diagnosed. Once the vessel was safely
the situation stabilised, the skipper checked around for further damage but no serious damaggewas foun
ingressed.
. . COLLISIONservice
;erbdoﬁfrty apojecin vessebollision with 23Apil 2.1 Third partyatamaran was hit byraject guard boahe collision took place in Ramsgate harbour. \I\//Iez(iﬁte damage to No injury MAIB
vessel
A cable laying vessel suffered two hull breaches in way of a fresh tank and damage to the steel rubbikg
the foundations of a parti@mpletedrbineThe subsequent compavgstigation found that the Officer of the V]
(OOWhad fallen asleep while on watch and woke to find the vessel inside the wind farm. He attempted t
ALLISONserviceressel out of the farm on autopilot but tingsetere such thatwessetlid not turn quickly enough and the vessel mag Maiodamaado
Project . . 18Noember 201 | contact with the partially built structure. Nobody on the vessel felt the impact and the second officer aele ] g No injury MAIB
with turbine : . : ) vessel
theelectronic chart systeravoid detectiomwéver, when the crew woke the next morning, the mate found t
vessehad lost nnef fresh water and there was further cause for concernaskéd plogable water supply
tasted salty. Tekctronic chart systesmek was recovered dvedsecond officer challenged. He eventually adm
what had happened and following the investigation, was disthissedssdm
Ninewind farrwvorkers were safely evacuated from their personnel transfer vessel into a life raft after their
COLLISIONService Iodged ynder Fhe boat Iandlr}g _equmﬁirbpeﬁhe Workers. were returning to their a_ccommoQa@otehf_the UKConfidentigleporting
. . : their shifhstalling and commissioning turbines when the incident occurred. ABéctiohost tadsg equipme Moderate damage to . i
Project vessetollision with 2Jure 22 . . No Injury Programme for Aviatio
. detached and the bow op#nsonnel transfer vessed lodged underneath just as workers were preparing te | vessel "
serviceressel . and MaritiM{€HIRP)
board. The lifetrafas deployed and all passengers were safely evacuated and transferred to a nearby ve
brought in fmort.
ALLISIONservee . . . . . . .
Project vessebollision with GM 200cbber 202 A wind far_m service vessel cau.sed minor damageQ@damtbeidgethedistance from the monopile and mad¢ Minodamageo No Injury MAIB
structure contact with the ve&ssiern a wind farite. vessel

ﬁ anatec
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Project or third party Incident type

Date

Description of incident

Damage to vessel (4
per the incident
reports)

Injury to person

Source

ALLISIONservice

Project vesselwith turbine

21Noember 21P

A wind farm passenger transfer catamaran struck a floating target at a kpeetiitst 28y5porting operatians al
wind farm. During the incident, the 15 member crew were dodmdttoeaitk boand the vessel was towed int|
harbour. The port hull was holed, causing extensive flooding, but there were no injuries. The investigatig
master did not hold the correct qualifications and that navigation piangipessextuplanning and monitoring
of lookouts and knowledge of the navigation equipment were weak. In addition, the company's crew ass
were not followed and the master had not been formally assessed to determine liis sal@alilitgagalso note
that best practice guidance for managers and crew of offshore renewable energy passenger transfer vey
disparate, and there was no integrated method of promulgating lessons learned to the industry.

Major daage to
vessel

No Injury

MAIB

ALLISIONSservice

Project vessel with turbine

21Noember 21P

A work boat allideehd on with the unlit transition petelmhen anoffshore wind farm, at a speedkof The
impact caused the five persons ahtbdae forced out of their seats and sustain various injuries. A doctor w
to the vessel by lifeboat to treat the injured personnel. The structure immediately aft of the vessels boa
result of the impact but no watessragreurred. The investigation determined that the accident occurred beg
master had relied too heavily on visual cues and had made insufficient use of the lookout and navigatior|
available. There was insufficient training, partigarty o navigation equipment, and no formal assessmen
masters, allowing the possibility of ingrained poor working practices being passed on. Although the turbi
had been reported as unlit, the system for reporting defleckschises€dt in a navigation warning being promu
Although not form&ds to Navigatjdnwas inevitable that the lights would be utilised as such.

Moderate damage to
vessel

Injury

MAIB

ALLISIONservice

Project vessel with turbine

16Febuay 2.3

An offshore service and supply vessel collidedriiitle foundation, causing serious damage to the bow fend
twin hulled vessel.

Minor damage to
vessel

No Injury

UKCHIRP

ALLISIONservice

Project vessel with turbine

July 2013

A windarmservice vessel collided with a téohiméation aftérefailure of the vessel jet drive. The incident occl
after the vessel had disembarked passeagarffsttorsubstation and had reversed away to drift, whilst stang
the next asgnment. The jets were disengaged and engines left running, as was common practice. Under
currents, the vessel drifted towards another turbine foundation and when apprxBayataky BEssed
coxswain/skipper attempted to etigags. At this moment it was found that neither jet would engage. Sev
were spent fault finding to no avail, after which the vessel coxswain/skipper assisted the deckhand with
collided with the foundation, causing a Inackie and bent plate in the port quarter bulwark, but no damage
foundation. It was found that there was no guidance from the wind farm operator on a minimum distance
offshore structures while drifting. At the speed the wiselfaras desting, B0wvas not sufficient distance to allg
enough time to restart the jets or to anchor.

Minor damage to
vessel

No injury

International Marine
Contractors Associatio
(IMCASafety Flash

ALLISIONservice

Project vessel with turbine

14August2014

Astandby safety vessdlided withtarbiné pile. The accident caused the vessel to leak marine gas oil and :
sheen, 80mwide and around Ariin lengtftrailed from the vessel. The standby vessel moved under its ow
a location outside the Port Authority limits, away from environmentally sensitive areas until the leak was

Minor damage to
vessel and pollution

No Injury

UKCHIRP

ALLISION(fishing

Third party vesselwith turbine

26May 2016

A fishing vessellmted with a turbine. The incident occurred after a crew member left the-piaisi|lidebaato
attended the incident. The vessel had been travelling to Ravenglass at the timd@loé teesielcidetar was
prosecuted.

Moderate damage to
vessel

Injury

Web SearBBC, 2016

ﬁ anatec
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14.1.1.1

14.1.1.2

14.1.1.3

There were Regular Operagadentified (from the marine traffic surveys) that would be required to

deviate their routes due to the Hornsea Three array area or offshore H&AGE)owster s

consulted via electronic or hardcopy mail. The email/letter gave an overview of Faslesea Three.

141 details thdRegular Operatoand responses receivipdpendix HEletails the consultation
email/letter sent to Regular Operagor

Issues raised relevant to shipping and navigation during consultation for Hornsea Proje
Hornsea Project Two; and applicable to Hornseard kBeteout in volume 4, annexarhsea
Project One and Hornsea Project Two Consultation of Relevance to Hornsea Three

Table142 summarises the issues raised relevant to shipping and navigation, which have been

identified during consultation activitieskenléo date for Hornsea Thed®el4?2 also indicates

either how these issues have been addressed within this NRA or how Hornsea Three has had regard to

themFurther information on the consultation activities undettakeedorhree can be found in

the Consultation Report (document reference number A5.1) that accompanies the application for

Development Consent.

Tablel4l: Regular Operators and responses.

Vessel operator

Canments received

Acciona Trasmediterranea

No comments received.

Aggregate Industries UK Ltd,

No comments received but attended Hazard Workshop.

Arklow Shipping

No comments received.

Associated Maritime CO HK

No comments received.

BG Freight Lin& B

No comments received.

Boston Putford Offshore Safg

No comments received.

Brostrom AB

No comments received.

Carnival Plc

No comments received.

Chemgas Shipping BV

No comments received.

Cobelfret Ferries NV

No comments received.

ﬁ anatec
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Vessel operator

Canments received

ct One and

DFDS Seaways

Noteiat following the Hazard Workshop, an additional assessment was undertaken i
DFDS Seaways regarding adverse weather routes (sE®. section

Received 17 February 2017:

The Cuxhavémmingham routsed by th8elandia Seawaysl be impacted by the Hornsed
Three array area, with extra fuel for a longer passage necessary in order to maintain {
speed required to keep the current schedule. Navigating in adverse weather wouldrbe
a safety perspective. DEB&wvaysuggest that the Hornsea Three offshore HVAC boostg
statio(s) are located on or close to the banks where navigation is not possible anyway.

The Newcasthansterdam route used biKihg SeawagndPrincess Seawapidl not be direct
affected by thtornsea Threeray area as this route normally operates sotitbrob#seThreg
array area through Hornsea Project One and Hornsea ProjectSBawapséEno benefit tg
theproposedavigational corridor.

The Bbjergmmingham route used bytk&ermangndArk Daniwill require a change to th
normal passage due tdHbmsea Threeray area but this change will not increase the crqg
time. However tHernsea Threeray area may make complyinGavitkention on the
Internation&egulatiorfer Prevemigof Collision at S€&2QLRES) (IMO, 1978 amendégd
difficult due to the presence of the wind farm and nearby oil and gas infrastructure res
to starboard being an issue. Thmtadverse weather route will require a change as it pg
directly through tHernsea Threeray area. This will result in a significant increase in the
of the route and will impact upon safety due to limited manoeuvr8b#ityay@iD®t use th
proposedavigational corridor.

The northerly Cuxhalremingham route used in the past®yettia Seawaydl require a
deviation due to tHernsea Threeray area. However the southerly route used is not affe
Hornsea Thredaffore HVAC booster station search area will not pose a proBleguifor th
Seawaysn its current Vlaardinbpemingham route.

Eckero Shipping AB Ltd.

No comments received.

Eimskip Ehf

No comments received.

Essberger JT GmbH

No comments received.

Euro Marine Carrier BV

No comments received.

Euronav NV

No comments received.

Exmar NV

No comments received.

GloMar Shipmanagement B\

No comments received.

GulfMark UK Ltd.

No comments received.

HJH Shipmanagement Gmb}

No comments received.

Hyundai @Vis Co Ltd.

No comments received.

James Fisher Everard Ltd.

No comments received.

Kawasaki Ki s-e

Line)

No comments received.
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Vessel operator

Canments received

Vessel operator

Canments received

Received 16 February 2017:
The Hornsea Three array area may have a slight impact on routeingselitlwaungawed the

KESS area, and therefore there are no notable safety concerns.
KESS vessels will not usprbgosedavigational corridor as the transits to and from the |
westeast bound only.

Longship BV No comments received.

Lundqvist RederieAt

No comments received.

MarConsult Schiffahrt GmbH

No comments received.

Mitsui OSK Lines Ltd

No comments received.

Neda Maritime Agency Co Lt

No comments received.

NGM Energy SA

No comments received.

Nordic Tankers Trading A/S

No comments recelive

North Sea Tankers BV

No comments received.

P&O North Sea Ferries Ltd.

Receied 26 January 2017:

(From thPride of Rotterdahe ideal positiontf@Hornsea Three offshore HVAC booster
statio(s) is betweetheLeman and Haddock Banks, but tolkaeptheP&O routes they shoy
be | ocated north of 53A 116 00066.

Vessels sailing from Europort to Teesport are using routes south of the Hornsea Thre
booster station search area, includigirddenalthough this vessel only doeaee or twice
per year.

Samskip Multimodal Containi

No comments received.

SeaCargo AS

No comments received.

Sentinel Marine Pte Ltd.

No comments received.

Stena Line BV

No comments received.

Stenersen Chartering AS

No comments received.

Subsea¥? nt 6|
(Subsea).

Conj

Receive8 February 2017:

Subsea 7 vessels operate on-aoa@basis and the routeing is generally governed by the
and where they are operating.

Subsea 7 only had one vessel in this locationngea Threergy area] in 2018dven Pacific
and have no vessels which would transit the area on a standard shipping / cargo routg
impact for any routeing is not possible to confirm.

As with any other navigational hazard, as long as the develapetindésails available via
NoticedoMarinerscharts etc. then there are no specific concerns.

Thenamaris Ships Managem

No comments received.

UECC

No comments received.

Unifeeder A/S

No comments received.

Unigas International Ltd.

No commentsceved.

Vroon Offshore Services Ltd

No comments received but attended Hazard Workshop.

Wagenborg Shipping BV

No comments received.

Wijnne & Barends Cargadoo

No comments received.

Wilson EuroCarriers AS

No comments received.
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Tablel42: Summary of key consultation issues raised during consultation activities undertaken for Hornsea Three relevant td shipgaigman

Date Consultee and type of response Issuesraised Response to issue raised amdtbereconsidered in this chapter
Three consultation meetings relating to the proposed approach for Hornsea Three.
. ' . The NRA methodplds contained within section 3nditiee traffic survey
Marine traffic survey method was discussgrkadd a ST :
methodology is within setion
MCA confirmed they were content with the proposed NRA method and should follow.theChsnatqu dbess The outcomes of the proposed navigational corridor asses cdrare i
July 2016eptember 2016 | MCA andrihityHouse (TH) projectds own vessels should also be Considere1229 prop 9
November 2016 consultationeating '

Hornsea Threenfirmed that minimum spag€indrastructuneuld be,@00m centre point to centre pamnt that
there was no maximum spadi@g. SAR indicated this was acceptable

It was agreed tha thesign of a corridor should not prevent compliance, or give reason for a vessel not co|
COLRES&(narrow cimmels and overtaking).

An assessment of the proposed navigational corridor has been undert
cumulative collision risk associated \pitbptbgedavigational corridor
assessed Bectior22.9

November 2016

MCAi Scoping Opinion

The NRA and Environmental Statement should comply with MGN 543.

The NRA should consider routeing particularly in heavy weather so that vessels can make safe passage
larger scale deviations.

The MCA require that a Cable Burial Protection Index study should be undertaken in respect to export ca
water depth, particularly nearshore should be assessed.

Any application for safety zones would need to be carefully assessetiandesygmyence at the development
construction stages.

Assessment of impacts on SAR capability within the region must be undertaken.
An Emergency Response Cooperation Plan (ERCoP) will be required within the draft Development Cong
Hydrographic data (International Hydrographic Organisation Order 1a) should be supplied to the MCA as

The NRA methodology is contained withirBsextibas had regard to MG
543.

Adverse weathisrconsidered within sedtiand assessed within se@ibh

Measures adopted as part of Hornsea Three are outlined3nTs$estion
include Aids Navigation and commitmerdaiole burial ssssmerénd
ERCoP.

Hornsea Thr&AR impacts are considered in se&mreimdix énd
assessed within secfarl6

The projeshall comply with MGN 543 hydrographic requirements as p
23

November 2016

Marine Managem@&nganisation
(MMO) Scoping Opinion

The MMO agrees with the approach and data sources outlined by the appheaigatggaraivtjother sea users
We would expect due consideration of all navigation and sea user issues to be included within the EIA pi
understand that the applicant will be holding a number of public consultation events to invoie)engaigevd
consultees prior to submission of the profhesBlaoning Inspectoratil$. Iterative discussions with consultee
upon the requirement and feasibility of any mitigation measures are expected to provide a robust assess
prgosed development.

Noted, consultation feedback is within s&ction

November 2016

THi Scoping Opinion

Require comprehensive vessel traffic analy GG,

Any proposed layout should confirm taABl@iBny structure out with the actual wind farm should have adi
assessments undertaken.

The separation betwtwmHornsea Thregray areand Hornsea Project One and Hornsea Projechyi areas
should be individually risk assesséuedinthl proposed separation should be submitted to both the MCA an(
review.

TH will require tHernsea Thregray area and obstructions withiothsea Thredéfshore cable corridor to be me
as per IAL-8-139.

Any possible national ttammdary issues should be assessed and consultation should be undertaken with
authorities.

A decommissioning plan which includes a scenario where obstructions are left on site should be conside

Measured adopted as part of Hornsea Thrénatkisactior23and include
Aids to Navigation.
The marine traffic survey methodology is within section

Rijkwaterstraatreissued thBreliminary Environmental Information Rep
(PEIRard NRADONG Energy (now @rsted), 20part of the section 42
consultaticeind theiresponses are detaileBiablel42 under an entry dated
September 2017.

The atcomes of tleensultation on fh@posed niational corridamd
assessment are in se@R

A cecommissioning plan is considered inZe&ion
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Date Consultee and type of response Issuesraised Response to issue raised amdibereconsidered in this chapter
The Environment&t8ment should assess the impacts on ports and harbours.
The layout of thiernsea Threeray area will not be fixed at the point of the application atftktheréfioven desig
scenario should be considered within the NRA. Ports assessment is considered omd€c# however no impacts were
The proposed navigatiooaidor should be considered in consultation with the MCA and TH. identified.
. _ o The MCA require that a Cable Burial Protection Index study should be undertaken in respect to export cg The NRA methodology is contained withirBsection
December 2016 PINS Scoping Opinion The marine traffAtSsuraéyi moast #fAinclude non The marine traffic survey methodology is withifi section
The NRA must berie hvith MGN 543. SAR impacts are considerAgpendix 8nd assessed in sec#ar6
Consultation will be undertaken with the MCA on SAR capability within the region. Sectior22considers the impact of phasing.
An ERCoP will be required within the draft DCO.
The Environmental Statement must consider phasing of the development.
P&O Ferriekleal location for the Hornsea Three offshore HVAC bo¢stetmstdtioa between the Lehman and
Haddockd@&n k , but to avoid vessel routeing should s
Marine Aggregate IndusiRegquested attendance at the Hazard Workshop. Final location of the Hornsea Three offshore HVAC bodsterstatioget
Regudr Operatapnsultation KESSNoted that there were small but manageable deviations for their vessels thatwpstated east been agreed but the maximum design scenario locations for shipping
consultation letters issued to the | g, hseq s their vessel routeing was governed by specific projects they were working on they could not { navigation have been assessed in d&cand sectio?2
January 2017 identifieRegulaOperatcs. | but did not raise any notable impacts. Subsea 7 noted that as with any other navigational hazard, as lon{ Marine Aggregate Industries attended the Hazard W\e&stemnio?Q
nggonses received are summari js chartered, désaavailable vidotices td/ariners, charts etc. then they did not have any specific concerns. Vessel deviations are reported in Sécfdand sectio??.3
DFDS Seawgwoted that increases in distance apd time would be requi.red for thgir Cuxhgven to Immingl commercial ferry impacts are assessed ir2ection
route also raised concerns about adeathenvouteing and agreed to provide more information. No notable
Hornsea Three were noted for the Newcastle to Amsterdam route. The Esbjerg to Immingham route notg
crossing time but noted adverse weather concernsamjldinge with COLREGS.
CA stated that it ifidilt to consult on sites this far offshore due to the variation in routes taken by recreati
as the international component; however it was stated that CA have no major issues with the developme
CA stated that theposed navigatibcorridor was at a good angle and the width more than adequate for an|
. i ) vessels sailing in the area. o . . .
February 2017 CAI consultatiomeeting _ . _ ) Internal navigatiompiacts are considered in s&2ion
With respect to layouts the CA preferred larger straight lines where possible.
The CA would also like to see advice added to the NadicdbAtactreational vessels sailing through the are
on courses etc. for navigating throygbpbsedavigationabrridor ddornsea Thregray area. They stated that |
of yachtsmen will not go through a wind farm.
Introductory meeting to the Hornsea Three development.
Overview of the winter and summer marine traffic was shown; no specifiereoraised by the CoS. It was noj
that there are DFDS Seaways Roll offi (Ro Ro) routes passing throudorttsea Threeray area, CoS noted th
would be for the operator of those routes to comment in the first instance. o . , ,
. . . o . . Future case routeing is considered in Béction
February 2017 CoSi consultatiomeeting Anatec explaih¢he process for identificatiBegilar Operatawithin the marine traffic survey datasets and sh ) . . . .
examples of the consultation letters issued. A rrRegpgaroDperatetters (40+) had been issued either by em| Cumulative scenarios for Hornsea Three are considered in section 21
surface mail, requestigiback on titornsea Threeray area and offshore cable corridor. impacts are asseslsin sectid2
Approach to the NRA, in line with MCA guidance was discussed. No comments were made.
CoS queried if any additional routeing measures had been consjoemuséd trevigatioralidor; it was noted
that this would be a decision for the MCA.
February 2017 Hazard Workshop Seethe fazardog inAppendix.B N/A
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Date Consultee and type of response Issuesraised Response to issue raised amdtébereconsidered in this chapter

MCA and TH confirmed thawteey content with the marine traffic survey and that it met with the requireme

543.

TH confirmed that any navigational corridor would be assessed on a case by case basis and thatifjigen t o )

Hornsea Threeray areand the voluneé traffic, they were content with the red line boundary and thus corrid Outcomes of the proposed navigational corridor assessment 2.t se
February 2017 MCA and THeonsultatiomeeting | TH and MCA were clear that MGN 543 stalsefbaershould plan for two lines of orientation unless they ca| Subsea impts are considered in se@on

demonstrate that fewer is acceptable and FsfReteli®pter operations. Internal navigation impacts are considered i@2ection

TH indicated that, using the experience of the oil and gas industry, and the approach taken for stracks,es

would need30mvertical clearance distance or require additional marking on the surfacelefthhavtiater

offshorélVAC booster station search area are lessth&urfa@e marking will therefore be required.

RYA mentioned that, from aatémmal perspectittee Hornsea Thraeay area did not present any significant pr

This is largely based on the fact that there is very little recreational activity that far offshore and amyalnat v

far offshore would be vergréaqced and well equipped. Measures adopted as part of Hornsea Ttoetimeéh sectio3and include
February 2017 RYA! consultatiomeeting The RYAO6s main concern would be r el atmaomgouraondanyh ( acable burial assessment

resulting reduction in water depth. Internal navigation impacts are considered i@&ection

With respect to layouts the RYA stated that they did not havesamgaatiogrthe indicative layouts presented

RYA also considered the corridor between the projects to be more than adequate with respect to use by

. o . . . L Lo Minor amendmehtsve been made to this chapter of the Environmental
S . The analysis identifies vanopadted vessel types and routes via AlS survey, expligitlyfexa individual vessely o )

September 2017 BP Shipping Litection 42 Please can you share a list of the vessel names from your AIS surveys, and advise whether you have dc Statement to highligag&#laQperator consultatidrettetas been sent to B

consultation response

consultation with vesgsrators of those wsand what that looked like?

Shippingonfirming consultatiodetaken to date aadonsultation m@kng
has been offeridequired.
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Date Consultee and type of response Issuesraised Response to issue raised amdtébereconsidered in this chapter
The layout of turbines should be in straight lines following a rectangular or similar pattern aligned with the
thus enablingseethrougbpassageysmall crafPoinis eased by adoption of a minimum turbine spacinmatrl
greater and disorientation of helmsmen can be mitigated to an extent by additionabimtielightingarking
Support fewer, larger, turbines thaargreatbers aisller turbines. Of the two layouts presented in the PEIR
opt for the layout with the maximum number obturioelsl defer to the vigiedfICA/TH on the matter.
Summesurvey dat@ornsea Three offshore HVAC booster sadtiens)ies the peak summer season when pi T . .
double the number of recreational crafedunay be typically expected. Internahawgatl(?n impacts are considesedtior22 _
We reserve on marking and lighting of the &yuctilmaore details are available but suspect that additional s| The survey period for the summer season was agreed with the MCA 4
navigation markey be needed the requirements of MGN 543.
We have no concerns about cable burial, protectideptitts greater thamillh lesser depths we ask that cable sggiféngsbugl?logzpéﬁ?: ?ﬁ::g 3v$ithe dlirt]; imggg%s.?hgiaesc%rgn
buried I with a minimum ofrii.&vhergachts may commonly anét®mo ot h b ot t o rhumpdoveh alsop rovidez detail on the aoplication and uss of sfet zones
the cable shaube maintained at all tiésen more details are available we may also ask for provision of a | P PP y '
beacon or daymark to indicate the landing point from seaward. Marine traffic surveys for the Hornsea Three offshore cable corridor a
September 2017 CAI section 42 consultation respq We fully support safety zonesmfas0und completathineand 500naround maintenance procedwsésdiaated ?;;fgp resources such as the RYA UK CeastaRéttreational Boating
by presence of waskts) and accommodation platforms ptusra®ing zones around dabézs ad similar '
specialised vessels. The cumulative impact assessment (CEA) i2 Bedtégsimto account the
Hornsedhreeshould if possible beoodinated in layout with the other Hainddfarm3.he proposetvigational :nmcﬁ’jgtes‘:’ﬁgc'?;e%xahni(\)/gnse.a -g;(;fe together with other projects an
corridowill prove valuable in resolving this concern but may be tneated lagranel under Rule TOLREGand prop 9 ’
require additional buoyage and lighting Construction traffic will be monitored and managed by a marine coord
Weagredhat recreational craft are likely to uderttsed hree array araa a passage waypoirtt that they can d¢ vess_e_ls do not impact on ot_her USErs. o _
so safelyCApolicy is therefore always to seek consistency in overall design and regulation of all wind farn| Decisions on the classification of the proposed navigational corridor a
Europe. requirement for additional marking remainM@@A ued TH.
We doubt the very low figures recorded for yaihgstbhiddernsea Three offshore cable coragbt.traffic is not
heavy but all on passages between the €aahoast rivers and the Humber northwards including Scotland |
originating from the continentamosst the corridor somewhere.
We reserve comment on your landside operating port sinoe tieHcitinot yet known.
Publishinfixed roeing of construction traffict@cbrstruction site may be advisable.
September 2017 CoSi section 42 consultation TheCoShas no particular comments to. make N/A

response
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Date

Consultee and type of response

Issuesraised

Response to issue raised amdibereconsidered in this chapter

September and December
2017

MCA section 42 consultation
response

MGN 543 Annex 2 Paragraph 6 requires that hydrographic suniéthshrewjdifements of the International
Hydrographic Organisation (IHO) Order 1a standard, with the final data supplied as a digital full densijy ¢
report to the MCA Hydrography Manager. This information will need to belsubhifi®ayildeamental Stateme
stage.

Export cable rout€apleBurialPotectiotindex and cable protections are issues that are yet to be fully develc
However due cognisance needs to address cable burial and protection, particalerlyluwosdrtgpahbts on
navigable water depth may become significant. Any consented cable protection works must ensure exist
navigation is not compromised. The MCA would accept a maximum of 5% reduction in surrounding defit|
Datum. Existing chartedharage areas should be avoided.

Thearray layouwtill require MCA approval prior to construction to minimise the risks to surface vessels, inc
boats, an8ARaircraft operating within the site. As such, BEek wilensure all structures are aligned in straig
and columns. Any additional navigation safe§Adtrdtprirements, as per MGN 543 Annexebagrididdl at the
approval stage.

Safety zones during the construgignation andaintenan@nd decomissioning phases are suppbiteaver it
should be noted that operational safety zones may have a maxradius f6@m the individual turbines. A detail
justification would be required fanapérational safety zone, with sige¥ickemce from the construction phase
addition to the baselindM&juired supporting the case.

AnERCoRs required to meet the requirements of MCA guidance. The template is available on the MCA v
www.gov.uk. An apprdeBEC® will need to beplace prior to construction.

A study should be undertaken/updated
other navigating systems due to the cable route to the satisfaction of the MCA.

which est.

Hydrographic data wikigaplied to the MCA. This will consist of the Hor
Three array area and the surrounding@00ided poensent, the Hornseal
Three export cable route provide@udtuction, and both the Hornsea T
array area and the surrounding 20@ thedtinsea Three export cable roy
provided post decommissioning.

Measures adopted as part of HornsearBmgénedh sectio@3and include
a cable burial assessment, details on the application and use of safety
commitment to an ERCoP.

The MMO will sign off the final laycobpssit, in consultation with the M

Lessons learnt from previous offshore wind farm developments are pr
sectior® and include electromagneticeirgeck trials undertaken at the Ng
Hoyle offshore wind farm (MCA, 2005). These trials found that offshor
infrastructure did not have any effect on compasses.

Ministry of Infrastructure and the
Environment, Dutch Government

We would like to get the infammabout the handling of ferries (passenger anthRoadtothe wifadm. More
specifically:

Are ferrieallowed to pass through thefauintand are there limitatibased upon vesselgth?

1
1 Are the adverse weather routes for ferries analysed before or after the construction phase?
1
1

Main routes inchgliferry routes have been considered at both a base g
case level in sectlidiand sectiob8.2.2espectively.

Adverse weatheuteings considered sectioh6and assessed in section
2.5

September 2017 : y . i i i P
P (Rikwaterstraggt section 42 Are alternative routes provided through the wind farm, such as by a channel? Outcomes of the proposed navigational corridor assessment &2.8h se
ltation response Does the routeing of ferries through the Hornsea ¥ larea aifter from in the vicinity of the Hornsea Threy —
consu p ,
HVAC booster station(s)? Given the small development area of the Hornsea Three offshore HV/
. . . . . .| statiorg) there are not expected to be any impacts on ferry or other ve
We would beagefulf you would take some time to get us familiar witthéhAppdigarg handling the ferry trédfic routeing this is considered in sedi®d
this development
Measures adopted as part of HornsearBmgénedh sectio@3include
Peel Ports Great Yarmow#ction | Vessel access to the Port wil way be fettered as a result of the construction or operation of tiwethveind farm comp[lanpe with UK aqc_j Flgtg Eigglatlons qnd IMO. conventions and
September 2017 42 consultation response resence of the export sable coordination. These mitigations will assist in ensuring that vessel traff
P P P with Hornsea Three is safely and effectively managed and does not in
third party users.
TH confirmed (at the consultation meeting in December 2017) that the
were in relation to subsea substations (sited on the sehbedjdemdkeel
clearance risk such structures may pose to deep draught vessels, par
THis satisfied with the PEIR, the contents of which have been noted. during the construction phase when the structures may not be fully lit
September 2017 THi secibn 42 consultation respo| HOWever, our concerns remain over the structural design of the substations, as well as their locations an Subsea substations are only under consideration for the offshore HVA

layout of the array of turbitveswould of course welcome the earliest of consultation on these matters once
become available.

stations and not the array substations.

An assessment of under keel clearance has been undertaken as part
(see sectiatB.4 and provides an overview of the key areas of risk iden
throughout the export cabite rincluding the offshore HVAC booster sta|
search area.
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Date

Consultee and type of response

Issuesraised

Response to issue raised amdibereconsidered in this chapter

December 2017

MCAI consultation meeting

In general MCA thought the new Layout A was a positive step forakclepechémeiRciples would work well g
part of the DCO process once@between parties. Comments from MCA included:

1 Micresiting of £15@should be reduced to allow for geeabebility of DetectPO).

1 Would like to see how curved perimeter developments lanes would look in reality; curved layout®ic
SARIt washoted that internal development lanes would be straight and the curve was to allow for the |
area. The western boundary would also bgstitgggitto miesiing).

1 MCAnoted that 2tim (approx.) was too long for @a&&Rs corridor and that a buffer zone may be MgQioe

look to feed back further info on what is an acceptable distance.

Trials oilelicopteRefuge Area are being undertakévi@éwdill feed back guidance.

Minimum spacing of 1/80€entre to ciea was noted as was thens@Binimum corridor width which would

be maintaineld washoted that in reality there may be more than one SAR corridor between developme|

1 The Development Principle relating to the inclusion of dense shoutdiaxies refer to the 1n@0Q@inimun
spacing requirement.

1 All agreed that tBevelopment Principlerild work well as part of the DCO process once the principle
agreed between parties.

E ]

No other comments were made on changes to theaadviglGgesaw the removal of floating foundations and
reduction in size of the Hornsea Three offshore HVAC booster station search area as positive steps.

Noted that changes to the proposed project envelope are positive. De
Principles have beensidered wolume 4, annex 3.7: Layout Developme
Principleand the Statement of Common Ground.

December 2017

THi consultation meeting

TH noted the single line of orientation and commented that the indicative layout represented agoositive sl
compared to the irregular layout with no lines of orientation considered in the PEIR.

It was agreed that commercial vessels will not navigate within the array and that in the event of a SAR in
Three vessel would likely be the firstdespo

TH noted that in general they were content with the Development Principles but h&@0oomeienasitivgand
would like to see this reduced.

TH were content with the marine traffic survey data.

TH agreed with the reduction in the bizdafisea Threéfshore HVAC booster station searemdneatethat any
deviations required forofifthore HVAC booster stations (up to six) would be minimal.

Post minute note: TH also raised a query on how external curved boundariedesigltede used/

Noted that changes to the proposed project envelope are positive. De
Principles have been considevetlimetl, annex 3.7: Layout Developmen
Principleand the Statement of Common Ground.
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15.

15.1
15.1.1.1

15.2
15.2.1.1

15.2.1.2

15.2.1.3

15.2.14

15.2.2
15.2.2.1

15.2.2.2

15.2.23
Marine Traffic Surveys

Introduction 15.2.2.4

This seton presents shipping data in relation to threthelfemased hree array aresffshore

cable corridor and offshore HVAC boostersetatitbnareahipping and navigastundyares.

Details on the survey methodology used when recording traffimatnvey data is provided in 15.2.2.5
sectiory.

Hornsea Three array area survey analysis

A number of tracks recorded during the summer and winter survey were classified as temporary (non

routine), such as the tracks of theysigssels and traffic associated with temporary drilling rigs.
These have therefore been excludedh&amalysis. Oil and gas affiliated vessels supporting
permanent installations were retained in the analysis.

A plot of the vessel tracks recorded du26 day survey period in June and July 2016 (summer),
colowcoded by vessel type, and excluding temporary traffic (as defined above) Equesented in
154, Panel A. A plot of the tracks recorded during a furtheurtdydagriod in November and
December 2016 (winter), cotmled by vessel type, and excluding temporary traffic, is presented in
Figurel54, Panel B. The summer survey was longer in duration on account of the fact that it was
piggyback survey and so the additional survey days were acquired at minimal additional cost.

In order to provide a comparison of marine traffic between the two survey periods (which are of differin

duration), plots of the vessel tracks for eachesiodeyonverted to a tracks per day density grid are
presented Figurel54 (Panel C and Panel D respectively). Furthermore, the analysis presented in the
remainder of this section is given in terms of the unique vagsels per d

A unigue vessel is defined as an individual vessel identified on that calendar day even if there are

The busiest day recorded throughout the survey period was 10 June 2016 when 55 unique vessels
recorded within the Hornsea Three array area shipping and navigati@ndfigiyithethe
Hornsea Teearray area

The quietest day throughout the survey period was 23 June 2016 when 29 unique vessels W
recorded within the Hornsea Three array area shipping and navigati@mdtedyniiteshe
Hornsea Threeray area

Throughout the surveyopeB6% of traffic recorded within the Hornsea Three array area shipping and
navigation study area intersected the Hornsea Three array area.

W Paszsing within Hormsea Three array area shipping and navigation study area

W Intersecting Hormsea Three array area

Vessel Count
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multiple AIS tracks associated with that vessel. Individual vessels are identified, in the majomé/urgﬁ@%hique vessels per day within Hornsea Three ae@glaipping and navigation study area during 26 days summer

Maritime Mobile Service Identity (MM®BmM

Vessel counts

For the 28ays analysed in summer 2016, there were an average of 42alsipeeday passing 15.2.2.6
within the Hornsea Three amegshipping and navigation study area, recorded on AIS, visual and
Radar In terms of vessels int¢irsgthe Hornsea Thremray areathere was an average of 15

unique vessels per day.

2016 (AIS, Visual and Radar).

For the 14 days analysed in winter 2016, there were an average of 28 unique vessels per day pa:
within the Hornsea Three array area shipping and navigatiea, sembrded on AIS, visual and

Radar (excluding temporary traffic). In terms ahterseelsnipe Hornsea Thraeay area, there

was an average of 13 unique vessels per day.

FigurelSlillustrates the daily number of unique vessels passing through the Hornsea Three array area

shipping and navigation studyaadff@eHornsea Threeray areduring summer 2016.

ﬁ anatec

36

Orsted



4

Hornsea 3
Offshore Wind Farm

Annex 11 Navigational Risk Assessment
Environmental Statement
May 2018

15.2.2.7 Figurel52illustrates the daily numbanigue vessels passing througtotheea Threeray area 15.2.3 Vessel tpes
shipping and navigation study aardshe Hornsea Threerayareaduring 14 days between . . —
Pping g y Y g Y 15.2.3.1 Analyses of the vessel types recorded passing within the Hornsea Three array area shipping
November and December 2016. o .
navigation study area and Hornsea Three array area throughout both survey periods are present:
15.2.2.8 The busiest day recorded throughout the survey period was the 140MNowdmbe3®unique Figurel3. T he c ahteergoo rvye sosfelfsoti ncl udes those that
vessels were recorded withiHdhesea Threeray area shipping and navigation studpc less than 5%) to merit a separate category. This includes the likes of anchor handling vessels,
within thelornsea Threeray area. support vessels, pigg vessels and research/survey vessels.
156229 The quietest day throughout the survey period was the 26 November 2016 when 16 unique vessels
were ecorded within tHernsea Thregray area shipping and navigation studgpditheee within
theHornsea Threerayarea m Passing within Hornsea Three array area shipping and navigation study area (summer 2016)
Passing within Hornsea Three array area shipping and navigation study area (winter 2016)
156.2.2.10 Throughout the survey period 45% of traffic recorded within the Hornsea Three array area shipping and = Intersecting Hornsea Three array area (summer 2016)
navigation study area ietsesl the Hornsea Three array area. oo @ Intersecting Homsea Three array area (winter 2016)
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10 - Figurel53: Distribution of vessel types within the Hornsea Three array area shipping and navigation study area during 40 days
summer and winter 2016 (AIS, visual and Radar).
0- [{e] o [{e] (o] o (o] © © (o] [{e} (o] © [{e] (o] [{e]
S & & 8 8 8 8 8 8 8 8 8 &8 § g 15.2.3.2 Throughouhe summer perjdtie majority tthicks were cargo vessels (33% thighiornsea
g g g g g g g g g g g g g g g Three array aneand fishingessel¢30%. Throughout the winter period the majority of tracks were
s 2 8 8 3 4 &8 & I ¥ &8 8 8 &8 8 cargo vessels (45%ha Hornsea Three array)aaad tankers (21%). It should be noted that the
Date cargovessel category includes commercial ferries (eSpdWdy)Soperating in thiornsea Three
array area shipping and navigation studyharganerally broadcast their vessel types on AIS as
Figurel52: Unique vessels per day within the Hornsea Three array area shipping and navigation study area during 14 days cargoDetails specific to commercial ferries are pnesentichis.2.8
winter2016AlS, visual and Radar).
15.2.3.3 Figurel55 presents a plot of cargo vessels, including commercial ferries, recorded within the Horns

Three array area shipping and navigation study area on AIS, visual ranghRatidémoth the
summer and winter survey periods. Equivalent plots of tankers and oil and gas affiliated vessels
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presented Figurel56 andFigurel 57 respectively.
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Figurel54: Overview of marine traffic survey daithin the Hornsea Three araagashipping and navigatigtudyarea excluding temporary trafd® days summer and winter 2016)
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