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1 APPROACH, UNDERSTANDING AND METHODOLOGY

1.1  REQUIREMENT {: STAKEHOLDER NEGOTIATION

a. Describe your proposed understanding, approach and methodology in
delivering the requirements detailed in Volume 2, The Scope, Seclion 3.1,
Requirement 1

Tramaport far London i
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Marico Maring has an Exceplional gengraphis specific knowledge of the Proposed bridge location
through Providing the following services o the Rotherhithe o Canary Wharf Bridge to date:

Vessel Traffic Elrvey using innovative CCTV system — May 2017- May 2018
NRA,

nt

the marine ang Ports industry, the “ompany Is able to fully defiver to the project requirements for
experienceqd mariners. Ng other marine safety consultancy employs more marine qualified
Personne| F’i‘ﬂubct Personnel include, mariners from commercial, military and recreational

Former Class 1 Marine Pilot from Uk's busiest pert — Dover
d Former RN Destroyer Commandar

achting Association Commercial Yacht Mastar
yal Yachting Association Senior Sailing Instrucior
= Farmer Rayal Yachting Association Sniling Instructor

Marico Marine has the enviable track record of Camying out more NRA's in the UK cver recent
Years compared to any giher >laanisation. Marico Marine carry out NRA's for the following sectors:

Offshore Ol ang Gas Installations and Activities
Government ang National Regulators
A list of selectad fecent assessments undertaken by Marico Marine is presented in Annax A.
1.7.4 Harbour Mastor Rolg

Harbour Masters are officials responsible for enforreing the regulations of a particular port/harbour,
In order to ensure the safety of navigation, Essentially Transport for Londen require a consultant
Who understands how the Port of London Authg rity manages navigation safety and mitigate risks,
Marico Maring ig fortunate to have a number oF Harbour Masters and Professionals, some with
direct experience of Harbour Mastering from the PLA (see "), they include-

Tr.'rnn.p:ur for London o
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~ Former Dover Harbour Board Harbour Masler
Capt. Eormer ABP — Southamplon - Deputy Harbour Masier
Crndr, Former PLA Chief Harbour Master & Harbour Master Upper”

Lt Cmdr. Former PLA Harbour Masier Upper*
ormer Marine Safety Advisor 1o ABP

1.1.5 Knowledge ol Largo/witde navigable Hivor

Cmdr

Most UK ports are located in shaltered estuarine locations, and as such are within large | wide
- orducted his doctoral

navigable rivers. The Operations Director for Marico Manne Dr .
rezearch Into quantification of nawigation risk on the Hurmber Estuary for Associated British Ports,

ihe largest porl owner | operator in the UK in early 5000's. This was the first ime such in-depth
ressarch had been undertaken, and the outpuls of his research had been published in peer
reviawed academic papers and form the basis for much of the qua -titative risk and safety modelind

technigues now employed across the UK ports induslry.
\Within Marico Marine analytical expertise is also provided in the

«  Maritime Civil Engineering and Coastal Processes =

+ Vessel Traffic Rjigk and Sa Modekling

» Hydrography Chartered Hydrograp
The depth of knowledge Marico Marine is abie io deliver on the scientific / analytical side 13
complimented by the experience of the Harbour Masters and Mariners We employ (see above).

of:
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1.2 REQUIREMENT 2 MARINE MODELLING
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1 21 Marine Modalling

Transport for London have specified the requirement for marine simulation modeliing to inform the
design and specifically the geometry of bridge pief locations and soffit heights. This was a
racommendation of the Preliminary NRA report which has been agreed by the PLA &5 being
necessary.

The tasks involved in the Marine Modelling would be as follows:

« Review final design and outling construction methodologyflayouts for inclusion in
simulation plan

« Develop simulation model for bridge designs & hydrodynamics

« Undertake sirmulation workshops

« Prepare and issue simulation reporl

The eritical requirement for the manne simulation modelling is that it dovetails with the navigation
risk assessment fo ensure maximum ulility.

In order to undertake the simulations Marico Marine will sub-contract HR Wallingford — UK cenlre
of excellence for marine simulation medeiling for infrastructure development. Marico Marine has
experience of interfacing marine simulation modelling nid infrastructure development with HR
\Wallingford, and has two personnel (De who are former employees
of HR Wallingford with extensive experience ot un ine simulation modelling.

Existing marine simulator models have been established for the Thames al HR Wallingford and
thus represent the most up to date simulator of the study area with regulator and indusiry adopted
representation of the rver layoul, visual scene, hydrodynamics and operating vessels. This will
snable effactive integrafion of any hydradynamic model outputs (as being developed separately by
the Environmantal Consultant) to the benefit of the marine simulabion model,

1.2.2 HR Wallingford — Full Aridge Simulalor

HR Wallingford operales four real fime simulators from its UK Ship Simulation Cenlre. These
comprise two ship simutators and two dedicated lug simulators. All four simulators are full bridge,
real time manoeuvring simulators specifically designed for port design and ship aperalions
applications, bul are also used for training and pilot tamiliarisation purposes. They have been used
successfully in over 300 studies workd-wide and have proved to be refiable, Nexible and cost-
affective design and evaluation tools that can be used for optimising harbour layouts, establishing
operational strategy, and training in safe manoeuvring procedures.

The four simulators are fully integrated such that they can be used to represent one or more piloted
chips, or two ships and two independently manned tugs, all within the same simulated environment.
Either of the two ship simulators can be adapted to represent a further tug with sultable consoles
and controls,

Alternatively, the simulators can be used as four Independent simulators, which during training or
familiarisation sessions, enables more "hands-on" time for pilots and tug masters. When operating
in this mode, an independent ship can aiso be cantrolled from within each of the g simulators to
maximise the training cpportunities for fug rmasiers.
The system is capable of real time simulation of vessel behaviour in a range of environmental
conditions making the simulators suitable for a wide range of design, assessment and training tasks
including:

« Pre-feasiiity studies, in the form of desk studies of simulation aided desk studies

» Investigation and development of site specific terminalportharbour and approach

channel designs

Transport for London 2
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= Assessment of safely standards and procedures for shipping and port management
oparations
» Feasibility studies for new vessels using existing harbours / ports
Efiective training in manoeuvring procedures for pilots, tug masters and ships'
officers
= A mobile version of the real-time simulator can be used for on-site pilot training and
port design.
immediately adjacent to each bridge are Briefing/Observation Rooms, with a suite of monitors that
relay the instrument and situation displays from the bridge control consale, along with simulation
visuals, as seen from the bridge.

These enable project team members to observe, monitor and integrate the simulation runs without
disturbing the simulation participants. There are also mesfing rooms nearby, which can act as a
base for the project team, and where all members of the Simulation Team can gather to discuss
each simulation in structured detall and to consider any issues raised by the runs.

Mathematical manoeuvring models are tallored to parficular studies based on the design
ship(s)/tug(s) dimensions, drawings and, whenaver possible, ship trials data. HR Wallingford aiso
has an extensive fibrary of Thames ship and tug models for vessels of different sizes and hull
forms.

All ship manoeuvring models are verified by professional marinersipilots and navigation experis.
1.23 Real Time Navigation Simulation Runs

During the simulation runs, it will be necessary for marine pilots and masters {independent and
PLA) 1o be in aftendance to simulate pilotage of design vessels passing the proposed bridge
location. It should be noted that the PLA Harbour Master Upper may also wish to attend to ensure
the simulations are accurate and reflect a wide range of operating conditians.

At the stari of each run, the desired scenario (vessel, bridge layout, tidal state, wind and wave
conditions, lighting level and visibility) are configured within the simulator and the ship is initialised
with & suitable position, heading, and forward and transverse speeds. During fhe run, the wind,
waves, light levels and visibility can be altered as required. The pilot can call upon the assistance
of tugs, which are controlied in response to verbal commands from the piiot,

As each simulation run proceeds, the pilot and tug masters are presented with the visual and other
information that allow representative ship handling decisions to be made, based on accepted
navigation practice, skill and experience. In particular, the use of experienced mariners ensures
that realistic limits of ship controllability are reproduced and accounted for within the simulation.

Simulation data is recorded at an appropriate frequency (typically every 1 second) for iater analysis
and reporting (see Annex B). The list of data parameters recorded can vary, but typically includes:

Elapsed time

Ship position and heading

Speed and rate of turn

Rudder and engine setiings

Underkeel clearance

Tug and thruster activity

Current and wave conditions at the ship
Position and heading of any target ships.

® & @& B ® & & &
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1.3  REQUIREMENT 3: NAVIGATION RISK ASSESSMENTS

¢. Describe your proposed understanding, approach and methodology in
delivering the requirements detailed in Volume 2, The Scope, Section 3.1,

Requirement 3.

Transport for London 7
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1.3.1 HRA Reguiremenis
Transport for London have requested Navigation Risk Assessments (NRA) to cover:

1) Praliminary NRA - complate

I} NRA to support single preferred bridge option

Ill) Full NRA & any other work to support protective provisions
[Il} Support through TWAQ

Marico Marine have undertaken numerous navigation risk assessments on the river Thames and
have assisted the PLA in developing & standard risk assessment framework based on the
International Maritime Organisation Formal Safety Assessment. The methodology outiined below
is therefore fully compiiant with PLA requirements. The NRA process involves the collection of
information enabling hazard identification, followed by the assessment of risk and then the
entification/review of risk control and mitigation measures. For ltems 11} & ) the following

methodology will be employed,
1314 NRA Methodology

The identification of hazards will be achieved using a variety of different technigues. The proposed
hazard identification process is semi-gquanfitative in that the following data/information is analysed:

= Navigation Assessment - Quantitative Assessment:
o Risk exposure analysed using Automatic Identification System data
o Incident analysis undertaken on PLA incident database, (2010-2018).
* Mavigation Risk Assessment — Formal Safety Assessment approach based on:
o Resulls of Navigation Assessment — Qualitative Analysis;
o Stakeholder consultation — liaison with local users to illicit detalled locsl
knowledge:
o MNavigation Authority - PLA;
o Key river users — Thames Clippers / Cory Riverside Energy; and
o River users in the vicinity of the proposed bridge.
« Expert judgement from Marico Marine personnel.

The NRA tasks are as follows:

= Task 1; Data collection, vessel fraffic analysis and incident analysis

+ Task 2. Stakeholder consullation

= Task 3. Hazard |ID definition, assessment of risk, risk control identification and
definition

* Task 4: Reporting

1342 Taak 1: Uata collection, vessel traffic analynis and incident analysis

At study commencement Marico Marine will underiake a review of the bridge designs with the
relevant project descriptions, method statements, drawings and any marine activity'movemenis (as
known and provided to Marico Marine).

In order to make an appropriate assessment of vessel traffic in the vicinity of the proposed bridge,
it will be necessary to collect appropriate vessel traffic data to analyse the navigafion by vessal
type, spafial distribution and temporally over time. This data has already been collected as part of
the vessel traffic survey conducted by Marico Marine. This analysis directly informes the exposure
to risk and hence the overall navigation risk assessment process. The better the data quality is,
the lower the unceriainty becomes, resulting in a greater acouracy of the risk assessment.

Vessel track analysis is derived from vessel traffic survey. A GIS database is constructed basad
on this data, which enables a mullitude of queries to be undertaken. Tracks are created by
sequentially joining up AIS transmissions, which then enables further analysis.

Transport tor London 4
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A guaniitative and geometric descriptive of basaline vessel traffic in the vicinity of the proposed
bridge will be undertaken. The analysis will include Track analysis, Gate analysis, Density analysis,
and Analysis of historical incidents the (see Annex C):

1.313 Task I StaMeholdor Congultation

Stakeholder consultation is fundamental to ensuring all interested parties are included in the
assessment and also lo elicit detailed local knowledge. Manco Marine has conducted such
consultation for projects on the River Thames and through our experience we commonly opt to
split consultation into two groups - primary consullees necessitating face-to-face meetings due to
gither their statutory role, or potential localised impact, and other consullees where due fo
time/resource fimitations consultation may be undertaken via telephone or email.

Key stakeholders include:

« PLA
« (Owners and operators of largeftall vessels transiting the area
+ DOwners and operators of relevant marnine faciliies in the area

1314 Task 3: Hazard ID definition, assesssmoent of risk, rsk controd identification
and delinition

Marico Marine will utllise the new PLA risk assessment formal, including the risk matrix given in
Annex C, both before and after mitigation. The risk assessment process, which has recenlly bean
further refined by Marico Marine for the PLA follows the International Maritime Organisation
approach to marine risk assessment. |t combines the likelihood of a hazard occurrence with an
estimation of consequence to determine risk.

A structured process, will be undertaken to determine hazards and produce a matrix based on an
appropriale hazard log and risk register thal incorporates vessel types and hazard categories. The
defined hazards will draw upon updated analysis of vessel traffic data and incident rates and also
integrate with the PLA definitions, where appropriaie, to ensure that a thorough basis for analysis
is established.

Quantitative techniques will be used Io derive appropriate assessmenl of hazard likelihood and
consequence to minimise uncertainty and subjectivity brought about by qualitative assessments.
The risk assessments will develop coherent and pertinent risk registers able fo meat the needs of
the project. A summary risk register tabie from the Preliminary NRA is shown below in Annex C.

The ideniification and determination of risk conirol measures is likely lo be determined and
structured by:

» Risk controls already in place manged by the PLA,
¢ Risk controls which ame mandated and will be adopted and embedded in the
proposed operations; and

= Specific risk controls to deal with identified high risk hazards.
PLA as the navigation authority have a number of risk controls designed al maintaining navigation
safety on the tidal Thames. This assessmeni assumes that such risk controls are in place and are
fit for purpose. During, and following the risk assessment, risk control measures will be identified,
specifically for dealing with any localised high-risk hazards associated with levels of safety and
levels of service.

1.2156 Task 4. Reporting

A detailed navigation risk assessment report will be drafied for each NRA requirement based on
the findings of tasks oullined above. Marico Marine takes great pride in the quality of its reports,
which are subject fo a searching Quality Assurance process. A technical report, suitable for
inclusion as a Transport Work Acts Order Annex, will be drafted according to a prescribed process,

Transaport Yor London q




Hepart Mo 1BUKIATL Commaereial -in-C onfidence
buvws No: 01 HICW - Maring Engineering Suppart - Dunlity Assetsment

14 REQUIREMENT 4. EXPERT WITNESS

d. Describe your proposed understanding, approach and methodology in
delivering the requirements detalled in Violume 2, The Scope, Section 3.1,
Reguirement 4.

Transport for London 10
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141 Expiri Witneas

If required by the TWAD, Expert witnesses from the project team will be made available. The
following expert witnesses are proposed,

Mavigation Risk

Harbour Master & Thames Navigational Practices
Marine Pllotage

avigation Risk Modelling

Ship motion and Marine Simulation modedling

Expert Support can be provided throughout the TWAQ process. All personnel identified above are
axperienced at providing expert witness services and can provide advice on a case by casae basis
io support Transport for London,

Where requested the following outline approach will be used to provide the expert witness provision
in response o requirements:

o Aims/Objectives
Are the aims and objectives clear and consisient with the terms of reference for the
project?
Were the objectives achievable given any limitations?
Is the scope of work clearly described and documented?
o Methodology
Is the data presented vald | fit for purpose?
Are the underlying assumptions and limitations clearly stated, ransparent and related
lo the accuracy of ascertains / results / outpuls?
Are the methods clearly described?
+ Results
Does the text clearly siate the key findings of the risk assessment?
Are high risk areas shown up and if so how are they related to tolerability?
Are mitigation measure effectiveness ratings quantitatively determined?
Do the results give an unbiased overall assessmenl of risk, or are they limited in their
applicability due to underlying assumplions and omissions (whether known or
unknown)?
Do any figures or tables clearly demonsirate the resulls?
= Conclusions/Recommendations
Do the conclusions reflect any suppaorting information™
Is there any comparison betwean other assessmenis made either in the same
geographic area or in similar environments elsewhere?
Are Conclusions/Recommendations coherent, valid. need addressing?
Are conclusion relaled fo navigations safety matter?

Where necessary exper witness reports and analysis will be provided to justify findings. This may
draw on other aspects of the project, both from the Marine Engineering Support coniract, but also
from other areas — e.g. Engineering and Architectural Services Consultant Award.

Transport for London 11
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2 OBSTACLES AND CHALLENGES

a. Delail whal potential obstacles and challenges may occur with the numenous
stakeholder interfaces (including Port of London Authority issues), their
likelihood and how they would be managed.

Tranaport for London 12
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71.1 Obstacles and Challenges

The PLA Is the regulator responsible for maintaining navigation safety on the Tidal Thames which
includes the sile of the proposed Rotherhithe to Canary Wharf Bridge and therefore their
approvalrejection of the scheme presents a significant project consent nsk. The PLA have
histarically been instrumental in ulimate approvalirejection of infrastructure deveiopment on the
grounds of unacceptable increases in navigation risk and safety across the river. Frequently,
developers who are nol well versed with the reguirements and responsibilities of the PLA,
underestimate ihe power that the PLA yields to prevent developments progressing. This has been
evidenced in a number of high profile projects such as the London River Park project.

As such, gaining consent for the bridge from the PLA is a significant project risk, To mitigate this
Marico Marine have developed an excellent relationship with the PLA which commenced when
Marico Maring first worked for them in the early 2000,

Over the years Marico Marine has been committed to engendering trust with the PLA through:

« Employment of experenced Thames marine personnel and ex — PLA Harbour
Masters who are versed with the specific geographic and legislative climate.

» Entering into a continued dialogue of communication with the PLA Harbour Masters,
when engaged on project assessments within their jurisdictions for navigation safety.

« Early identification of key issues and themes, which are methodically investigated
and addressed in a structured manner o the satisfaction of PLA personnel.

« Agsisting with the development of key PLA navigational risk methodologies to ensure
standardisation and understanding of project hazards are clearly and accurately
presented.

Whilst the PLA Harbour Masters may be the regulator for navigation safely, there are also a wide
divarse set of stakeholders with whom a project such at this may affect — either al a consiruction
or operation phase. Some of these stakeholders will be other PLA personnel such as marine pilots,
marine service personnel, Vessel Traffic Services operatives, etc. However, in addition to the PLA,
the wider navigational stakeholders, who could be affected by the proposed bridge also impart a
greal deal of sway, these include:

Large vessel owners / operators (e.g. cruise ships)

Ship Towage operators (Svilzer, Kotug)

River freight operators (e.g. Cory Environmental, GPS Livetts, Walsh's).
Commercial Passenger operators (e.q. Thames Clippers, City Cruises, Thames
Barges).

« Racreational saillors (e.g. sailing yachts, motor launches, kayaks / rowers).

= Other service and workboat operators

All of these stakeholders will be impacted to a greater or lesser extent by the proposed bridge, both
in terms of physical interference such as increased risk of colliding with the bridge infrastructure,
but also the operational constraints that the bridge creales — e.g. wailing of vessels for bridge
openings. We have found it important to clearly separate navigation safety issues from financial
impacts to stakeholders, to ensure the NRA process accurately reflects safety and risk, and not
operational encumbrance,

Through the consultation process, which Marico Marine has undertaken on many central London
projects, we are commonly able to identify issues and at times even collaboratively investigate
altlernative approaches or mitigation / risk control options (with stakeholder involvement). We
frequently find that communication is the key and presenting an open and honest approach yields
rewards with stakeholders. The applied nature of the analysis and consultation we do with
stakeholders, has engenderad a refationship based on trust and respect that Transport for London
can hamess an the Rotherhithe to Canary Wharf Bridge project, by contracting with Marica Marine.

I ransport Tof London
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3 TEAM STRUCTURE AND RESOURCE SCHEDULE

Demeonstrate how you will ensure sufficient and suitably qualified resource is employed for the
durafion of the commission.

a. Provide CV's (up to a maximum of §) for the teamn, including the expert witness
who will be dedicated to the project including their resource grade (2.g. senior
consultant),

All C\'s shall include individual's qualifications and relevant experienca.

Members of staff selected for the project are listed below, CVe can be found in
Annex [ for key personnel marked with*,

Operations Director
Associate Director
Principal Consultant
Principal Consultant
Principal Consultant
Principal Consultant
Principal Consultant
Principal Consultant
Senior Consultant
Consuitant
Consultant

Junior Consultant
Simulator Manager

franaport for London 14
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b. Provide a team structure (with brief synopsis) including positions and resource
grades. Outfine key personnel and siaff roles, accountabilites, responsibilities and

points of llalson with the Employer

Transport lor London 15
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| ¢. Provide details for continuity of outputs and robust succession planning in the
event of staffing changes.

Transport for London 18
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3.1.2 GContinulty

Risk Management is a fundamental component of project management at Marico Manne and
hazards are identified, assessed and mitigated throughout the project managemant process, from
deciding whether to bid through to project closure. These hazards are managed through a risk
register which is reviewed regularly with the Project Director, Project Team and the client 1o ensure
risks are identified, managed and mitigated as far as possibie throughoul the project.

31.21 Fors onnda

Marico Marine are able to deliver a team of experienced consultants and support staff to the project.
All resource is confirmed at tender stage and held open in readiness for contract award. Therefore
no personnel changes will occur, unless by exceptional circumstances. If through exceptional
circumstances personnal changes are required (e.g iliness, et), then Marico Marine, with a core
business of navigation risk consullancy, has a team of personnel able to fill in any of the specialist
roles. This is evidenced by the personnel identified in the project team table (see above).

If necessary new staff CVs would be submitted lo the Employer for prior approval.

Staff resources and holidays are reviewed as part of this proposal preparation. Project managers
actively manage resources and support stafi have been identified in case an lssue anses, this
includes mitigation for project manager illness and the role would be taken by other gualified
directors.

The senior project leam of Project Director and Froject Manager are axperenced in project
management of projects of this size, and have direct experience of working on the project to date
through managing the vesse! traffic survey, navigation suppor and the prefiminary Mavigation Risk
Assessment tasks. This brings a significant cost saving to Transporl for London as the key
personnel are fully up to speed on the navigational aspects of the project.

31212 Business Continuity

Marico Marine realises the need to minimise disruption to its main business functions and aims to
follow the principles defined in BS 25898, Consideration of the recommendations in the Business
Continuity Management Report by the Chartered Management Institute, March 2003 have been
mchuded in preparing this slatemant,

Hazards to the continuity of the company’s business along with the likely impact, what mitigation
strategies are already in place and whal else may be done 1o minimise disruption are highlighted
given balow:

Loss of IT and telecommunication

Loss or coruption of data on poriable devices
Staff absences (illness or accident)

Adverse weather (snow, fog, ice)

Theft and / or malicious damage

Transport disruptions

Loss of electricity

Fire

Flooding to the site

Marico Marine Corporate risk regster logs = .
manages and idenfifies appropriate and fit for .

purpose risk controls for corporate hazards in fine
with 1S0 8001: 2015 and 150 3100:2018 (Marico
Marine Corporate Risk Map — Right | Corporate

Risk Ranked Hazard List — Annex D).

Hisk by Incident Catopony

W = ® @ & & &8 @®
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4 CONFLICT OF INTEREST
8. Please detail any conflict of interest and whether you may be tendering for or be a sub-
consultant for any other Package of work connected to the Rotherhithe to Canary Wharf River
Crossing.
We believe that we have no conflicts of interest.
For information only, Marine and Risk Consuliants Ltd are working on the following projects on
the River Thames: 3
Marine Navigafion Support for the Rotherhithe
Transport for Landon to Canary Wh arf Bridge Project
Cumulative Navigation Risk Assessments and
Tideway East, Central and Wesl Worksite  Specific Navigaion  Risk
Assessments for the 11 marine siltes on the
Rivar Thames
Cory Riverside EITE[E'IF Marine Hﬂﬂﬂhﬂﬂ Risk Assassment
DHL Feasibility Study — Thames Marine Logistics
: Part Marine Safety Code —Designated Person
Port of Landon Authority ~ Named Marine and Risk Consultants |
employee — Ray Blair (not proposed as part of
| the project team).
Transport for Lunnr.:r-; 20
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Example Thames Projects

Chiant Title

Cumulative Navigation Risk Assessmenis and
Tideway East, \Worksite Specific Navigation Risk Assessments for
Central and West the 11 marine sites on the River Thames (see fable
below for full list of deliverables)

Beckett Rankine /

Oley Wharf Royal Wharf: Navigation Risk Assessment

Property 3 Lid

Buckingham Fulham Football Club — Riverside Stand Expansion
Group Project — Construction Works — Navigation Risk
Coniracfing Ltd ~ Assessment

Garden Bridge Construction and Cumulative Navigation Risk
Trust Assessment for the Garden Bridge

Rotherhithe Bridge - Mavigation Feasibility
Assessment

Navigation risk assessments for:

= Relocation of Blackfriars Pier;

* Relocation of Tatiershall Castle; and

= Relocalion of HMS President on the
River Thames.

Sustrans

Thames Tideway
Tunnel /| ARUP

* London River Services - Pler extensions
NRAs:
o Bankside Pier extension;
o Embankment Pier extension:
o Westminsier Pier extension; and
o Tower Pier re-development.
Preliminary NRA for the Garden Bridge;
= Preliminary Local NRA for River
I;ﬂnr;a;n 4 for Transport at Battersea for the Northem
Line Extension;

» Cumulative NRA for River Transpor at
Battersea for the MNorthern Line
Extension;

» Woolwich Ferry Replacement Project:
NRA for different types of Fermry
Systems al Gallions Reach; and

 Rotherhithe-Canary Wharf Bridge.

Nine Elms Pier Marina Extension Marine Impact
51 James Group Assessment — River Thames

Transport for London

Date

2015-
present

2017

2016

2016

2015

2014-
2015

2012-
presant

2011
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Scott Wilson

Mace/Gifford

Port of London
Autharity

Balfour Beatty |
Natwork Rall

Halerow PLC

s Cory Environmental - Navigation Impact
Assessment for Charlton Bargeworks
Redevelopment —~ River Thames; and

s Marine Impaci Assessment for Orchard
Wharf — River Thames.

2010-
2011

« London River Park MNavigation
Feasibility Study — River Thames; and  2010-

#« London River Park MRA — River 2011
Thames.

+« Thames Capacity Sludy;
]

Port Wide Marine Safety Audit,
¢ Provision of Hazard WManagement 2001-
System (Hazman | & ) prasent

« Central London Traffic Study, and
= Port Wide Navigation Risk Assessmenl.

Blackfriars Bridge Development — Thames Link -
Marine Impact Assessment - River Thames

Thames Gateway Bridge Hazard Identification — River
Thames

Twdeway Tunnal HHA Pruhcu ! Roports

m::e;rllnrp repor
River Works P
Cumulative NRA | CNRA - Winter 2016/2017 and Summer 2018
CMNRA - Phase 2 - Review of Seasonality and Off Peak Barge
Threshold
WEST
| \WWSNRA Putney Embankment Foreshore - Phase 1
E:':‘EF - Putnay | WSNRA Putney Embankment Foreshore - Temporary
nkment Slipway
Critical Navigation Hazards Assessment - Camwath Road
CARRR - Rivarside
Eimwath Road WSHNRA Camwath Road Riverside - Phase 1
| CENTRAL ,
Chelsea Embankment Foreshore Phase 1 — Construction of
CHEEF - Chelsea | the Cofferdam
Embankment Cheisea Embankment Foreshore : Technical Note! Intertidal
Terraces
WSNRA Kirtling Strest - Construction of the Bailey Bridge
KRTST - Kirtling | and the reinstatement of the CEMEX jelty service
Streat WSNRA Kirtling Street - Construction of the Main Jetty and

operation of the CEMEX Jetty

Tramgport for London
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WSNRA Kirtiing Street - Operation of the Main Jetty and the
| CEMEX Jetty
Technical Note: Construction of the CEMEX Eridge and the
reinstatement of the CEMEX Jetty service
_ WSNRA: Operational Phase of KRTST and HEAPS
HEAPS - WSNRA Heathwall Pumping Station Phase 1 - Construction
Heathwall of the Cofferdam
Pumping Station | WSNRA: Operational Phase of KRTST and HEAPS
ALBEF - Albert WENRA Albert Embankment Foreshore - Construction of the
Embani : Upsiream and Downstream Cofferdams .
Technical Note - Inter-Tidal Terraces
VCTEF - Victoria | WSNRA Victorla Embankment - Construction of Caofferdam
Embankment WENRA Victoria Embankment - Operation of the Worksite
BLABF -
Blackfriars WSNRA Blackfriars Bridge Foreshore - Construction of
Bridge Foreshore | Westemn Cofferdam
Site Investigation | NRA EAST - Site Investigation NRA Inception Repart
NRA Ground Investigation Marine Works
| EAST
WSNRA Chambers Wharf - Marine Operation associated
with construction of Diagphram Wall and vertical shaft
Chambers Whar! | WSNRA Chambers Wharf - Marine Operation associated
with main tunnel drive {(spoil out, segments in and tunnel
fining aggregates in) :
WSNRA King Edward Memorial Park - Marine Operalion
associated with construction of Diagphram Wall and vertical
King Edward shaft
Memorial WSNRA King Edward Memorial Park - Marine Operation
associated with construction of Diagphram Wall and vertical
shaft
Deptiord Creek Navigation Feasibliity Assessment
Deptford Creek Deptiord Creek Navigation Feasibility Assessment Plus exec
SUMMary

Transport for Londan
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Examples of Recant non-Thames Assessments Undertaken by Marico Marine.

Date Client Job Summary Category
22-Apr- PortofLondon  11UKEZY - Central London Cither - Traffic
13 Authority Traffic Study Surveay
15-Apr- Maersk Qil UK 15UK1087 - Maersk Culzean Other - Tralffic
16 Lid Field Development Vessel Survey
= Traffic Survey
29-Jun- Sustrans 15UK1126 - Thames VTS for Otheer - Traffic
15 New Bridge Canary Whar Survey
22-Jan- Maersk Oil UK. 16UK1184 - Maersk Culzean Other - Traffic
16 Ld VTS Survey
27-Jul-18 Maersk Qil UK 16UK1241 - Maersk Vessel Other - Traffic
Ltd Traffic Survey - Maciure Survey
26-Sep- MCA 16UK1253 - Traffic Reporting &  Other - Traffic
16 Routeing measures in UK Sureey
Coastal Waters
01-Dec- Maersk Ol UK 16UK1275 - Finzean Vessel Other - Traffic
16 Lt Traffic Survey Survey
22-Apr- Balfour Beatty 08UKE8S - Blackinars Bridge Parts - Navigation
13 redevelopment Risk Assessmenl
22-Apr- Riverside 10UKT748 - Charlton Barge Ports - Navigation
13 Resource Warks Risk Assassment Risk Assessment
, Recovery Ltd ;
. 22-Apr- Gifford 11UK791 - London River Park  Ports - Navigation
13 Mavigation Risk Assessment Risk Assessmenl |
22-Apr- St Marys 11UK794 - Sciilly Islands - NRA  Porls - Navigation
13 Harbour Risk Assessment
Authority _ = |
22-Apr- St James 11UKB186 - Nine Elms Pier Poris - Navigation
! 13 Group Ltd Development NRIA Risk Assessment
22-Apr- ABPmer 11UKB22 - Poole Harbour Ports - Navigation
13 Master Plan: Mav Risk Risk Assessmen!
_ Assessmeant
22-Apr- Belfast Harbour 12UKB42 - Beliast NRA Parts - Navigation
; 13 Comissioners Risk Assessment
' 12-Jul-13 Transport for 13UKS39 - Northern Line Ports - Navigation
London Extension NRA Risk Assessment
12-Sep- Oiland 13UK350 - Campbeitown OFD  Ports - Navigation
13 Pipelines RA, Risk Assessment
| Agency
30-Sep- Transporifor  13UKS55 - NLE Cumulative Ports - Navigation
13 London NRA - Nine Elms Reach Risk Assessment
DB-Jan- Arup 14UKS71 - Navigation Risk Ports - Navigation
14 Assessment Garden Bridge Risk Assessment

Transport For Lon Cm
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Date

29-Jul-14

27-Aug-
14

22-0ct-
14

22-0ct-
14

18-Apr-
16

16-May-
.. 18
' 01-Jul-18
I

02-Noy-
16

| 09-May-
17

17

13

22-Apr-
13
22-Apr-
13

22-Apr-
13
04-Jan-
13

18-Mar-
13

HICW - Marine [ngineering Support - Duaiy Asisssmend

Client

Beckett
Rankine

BME Thames

Tideway Bid
Office
Arup

Port of London

Authority
Mallaig

Harbour
Authority
Cornwall

Council
Dumfries and

Galloway
Council
Thames
Tideway
Tunnel JV
Contractor -
Central
MCA

Mewhaven Pori

Authority

Thames River

Services
SealGrean

Wind Energy

Lid
Other

Matural Power

Consultanis

Harwich Haven

Authority

Ailes Marines -

Iberdrola

Marine Current

Turbine=a

lransport for London

Cowrwmeercial - Confldence

Job Summary

14UK1027 - LRS NRA

14UK1037 - Thames Tideway
NRA

14UK1052 - ARUP TTT
Blackfrizrs Pler, Tattersdhail
Castle & President NRA
14UK1053 - PLA Capacity
Study

16UK 1204 - Mallaig NRA

16UK1213 - Penzance NRA

18UK1235 - Dumfries and
Galloway Council NRA

1BUK1265TTT - Site
Invastigation NRA

17UK1322 - MCA Whitstable

Oyster NRA
17UK 1338 - Newhaven NRA

17UK1345 - Thames River
Services Vessel RA

10UKT7S6 - Forth Ea'luarr R3
AlS Provision

11UK782 - Argyll Array Shipping

Consultancy

11UKB07 - Navigational
Constraints Analysis Wave
12UK844 - HHA Tidal Access
Analysis- Further Study
12UK862 - St Brieuc Offshore
Windfarm - NRA

13UKE10 - Skerries Export
Cable Route

Category

Ports - Navigation
Risk Assessment

Ports - Navigation

Risk Assessment

Ports - Navigation
Risk Assessment

Ports - Navigation
Risk Assessment
Ports - Navigation
Risk Assessment

Poris - Navigafion
Risk.ﬁsmrmnt |
Ports - Mavigation |
Risk Assessment

e e
Risk Assessment |

Ports - Navigation
Risk Assessment
Ports - Mavigation
Risk Assessment |
Ports - Namgaﬂn-n
Risk Assessment
Renewables -

Consultancy

Ftenawu&las -
Consultancy
Renewables -

Consultancy

Renswabies -
Consultancy
Renewables -
Mavigation Risk
Assessment
Renewablas -
Mavigation Risk

A

GRS
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Data

18-Mar-
13

22-Apr-
13

22-Apr-
13

22-Apr-
13

=
13

09-Aug-
13

11-Aug-
14

22-Apr-
13

22-Apr-
13
22-Apr-
13
18-Jun-
14

Cliant

East Angha
Oifshore Wind
Ltd

First Flight
Wind Ltd

RES Offshore

Sea
Generalion
(Kyle Rhea) Lid
Thanet
Offshare Wind
Limited

Evora Energy

Ailes Marines -
|berdrola

Sustainable
Energy
Authority of
Irefand
Eneco

DP Energy

ScottishPower
Renewables

Transport tor London
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Job Summary

12UKB87T - EAUW Guard Boat

13UKS22 - FFW Shipping and

Navigation

12UKB75 - Mull of Kintyre
Demonstrator Tidal Array NEA

11UKTT5 - Kyie Rhea -
Navigation Feasibility Study

11UKT87 - Thanet OWF:
Interturbine Cable Risk

Assessament

13UKS43 - South Hook Subsea

NRA

14UK1031 - St Brieuc Shipping
and MNavigation Update

10UKTE1 - Betmulket Marine

Traffic Survey

11UKB33 - Vessel Traffic Radar
Survey for Navitus Bay
12UKB43 - Islay Energy Park

Traffic Survey

14UK1016 - VTMS & Personngl
Tracking for Wikinger OWF

Calegory

Henewables -
Navigation Risk
Assessment
Renewables -
Mavigation Risk
Asspzament
Fenewables -
Mavigation Risk
Asaassrmen]
Renewables -
Navigation Risk
Assessment
Renewahbles -
Mavigation Risk
Assessmenl
Renewabies -
Navigation Risk
Assessment
Renswables -
MNavigation Risk
Assessment
Renswables -
Traffic Survey

Renewables -
Traffic Survey
Renewables -
Traffic Survey
Renewables -
Traffic Survey
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Annex B  Requirements 2: Figures & Supporting
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Marine Simulation Modelling — | ull Bridge Simulation Photos / Figures.
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Example Traffic Analysis — Pre.NRA — R2C\W Bridge
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PLA Risk Assessment Methodology
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Example Risk Assessments Resulls Hazard Table — Pre. NRA = R2CW Bridge
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Example Baseline / Residual Risk Assessment Table — Pre NRA — R2CW Bridge
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Example Rick Control Effectiveness Table — Pre.NRA - R2CW Bridge
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Project Risk Register

Matute of

Haran Risk

Delayed

project Program
commissi  meand
on ! quality
contract

Detay to

project

meetings

causing  Program
delayed  me and
responses  quality
to draft

document

Delay in

stakehold

ers

responses Program
to me and
document quality

s/

consuftati

on
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Limaiho
bl
ripiacl

Medium
{ high

High
fhigh

Mitigation

Lisison between
project manager
and Chent to
arrange for
acceplance in
writing prior lo
formal conftracts.
Project team
would work ‘at
risk’ uniil
contracts in place
ifor an agreed
period)

All project
meeting dates to
be agreed at the
kick off meeting.
Project dates are
laid down as per
this proposal.

P and client to
agree dates for
submission of
documents/stakeh
older workshops
for review, PM fo
keap Chent fully
informed of any
slippage. Project
team to highfight
any periods of
absence
{holidays/iraining
elc.) and amend
programimse {or
identify alternative
organisation
representalives)
accordingly.

Rowdua

REcovery Fan | il

Liaise with

Client to identify

ifftwhere there is
flexibility in the
deadlines and

where .
consultation/ana t:rm’hlg
lysis could be
streamlined

{e.g. combining
Cliant and
stakeholder

review)

Informal aison

with

Clent/Stakehold  Low/hig
ers o discuss  h

likely nature of

the responses.

Informal liaison
with
stakeholders o
discuss likely
nature of the
rEsSpOnses. Low/hig
h
Submission
pending
siakehoider
feedback may
be required,
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Relavant

data not

supplied

by o
consullee

oy quaiity
stakehold

er

Staff

availability Program
o me and
undartake quality
the wark
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Use
communication
and engagement
plan to focus
informalion
requesis;

Ensure all
communications
to client and wider
stakeholders are
clear and focused

Individual
resources hawve
been reviewed
and are presently
available to
undertake the
work. Marlco are
currently bidding
for a number of
projects and we
have ensured that
different teams
are working on
different projects,
therefore ensuring
resaurce
availability for all
commissions

| phone/email.

Marico has a
range of staff
which have the
capability to
underiake the
work, If
NEecessary, new
staff Cvs would
be submitted to
the Chent for
approval on the
project
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resources
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season)
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Program
IT Failure me and
quality
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Low /
high

High /
high

Medium
Medium

FAOW - BAgrine Engleeering Sappoit - Oudlity Assssomont

Rt ion

- Staff resources

and holidays are
reviewed as part
of this tender
preparation.
Project manager
to actively
manage
resources and
support staff have
been identified in
case issue arises,
this includes
mitigation for
project manager
liness and role
would be taken by
Project Director.

No sub-
contractors will be
used for this
project

All our data is
backed up on off-
site storage,
providing
complete recovery
solutions for client
information and
ensuring
continuity of
service within 2
working days.

S

Beqidun

L gdifn
& |
Empac!

Bacoymng Flan

As above Lol low

Mo sub-
contractors will
be used for this
project

Low/low

Cnitical

informalion will

be saved locally

and via email to LowiLo
allow for
reconstruction
of project data.
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Corporate Risk Rank Summary : Marico Marine Corporate
Register (19 March 2018)

§ _ | Ukely | Credible
a ® | Risk Risk
E g Title Hazard Detail
| 8
Loss of clent due to bad publiciy, lack of
quality of work, higher than expected fees, |
1|8 Loss of major customer | breakdown In relationship. ML: Loss of single 443
frajor chent, WC: Loss of several major clients, |
adverse loss of revenus,
Large enviranmental and maritime
congultancies develo in-house maring
2|7 m“‘r:“ﬂm" and analysis capabilities. Undercutting 741
P quotations. ML: Nat awardsd confracts. WG,
Awarded foo few contracis.,
Staff commuting to work. Traveling
3 Travel risks on projecs. Disruplion causing detay. 8 62
Accident involvemen.
4 Gas . wild dus to Calor logion,
Prablems adapting lo changes such as
5lyg| Stategic change  |mergers, divestitures and inteenal organisation 448
management problems = order 1o adapt to rapdly changing market
_____requirements.
A significant portion of the increase in profils
6 [33| Cost-reduction pressure may have o be achieved through cost 443
reductian, |
Failure to adapt o
7 25‘ changing markel  [Faiure to adapt to customer's changing needs, 443
Natural disaster pravenis normal operations.
8 13%?%@?’ ML: Operations disrupted for several days, 443
ga ___|WE: Operations disrupted for several months. -
glog| Fallure o foflow QA | Failure to follow QA procadures [conaultancy 443
written procedunes re, & el ;
anufrTu!alhu in the market place dua to
. arrod(s), kack of quality, chenge in cliant
m'ls' Loss of reputation relationship 443
Liguidity becomes mited due to |ale paymeni
0y orn of client invelces, rmeulting in
1M1 Liquidity risk ““‘F"-"““mr el
it financial obligations.
Overdependence an a limded number of
Overdependance on customers resulling in negstive financial
12 limited number af impact when one or mare are lopt. Stadf skills
cusiomars would be more limited due to & more restricted
market.
Significant unexpected | More than one member of siafl iz absent for
1 siaff absence (more than| several weeks due to illness ! berevement /
‘ 1 ong mamber of siaff) family commitment.
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| Most | Worst
2 Likely | Credible
| Risk | Risk
_E Title Hezard Detall E
O
Employes defrauds the Company. ML
14]q| Frowd ‘“!W Employas defrauds the Company, WC: Fraud
: undetected, Company Ees Monay.
1504 Failure to mest project | Failure (o meet deadines Fatlure to mest
EF requifements client requirements.
1 Loss of data starage Loss of dals storage back-up hardware.
1 ~up hardware of datal Physically lost or dala erased possibly due lo
irroirevably lost back-up o
Contractors handled poorly leading (o
{9ig| Poor management af | g0 in relationships and poor quality of
contractors ik
: Ecanoms: discontent, expanding geopoltical
1 Palitic trends risk univess
Breach of cyber sacunty, Loss of cusiomer
9121| Breach of cyber security | confidentiality, breach of bank sacurity, or
WTUEEE
Work production reduced, increased level of
jmista ib ini
Aging wotklorcs and [ IRy by
o dﬁ::"ﬁ“mmﬂ W Uinable 1o meet customer demand, and
loas of client base and reputation. Mistake
____made resulling in chent sueing
Cost of inflation increases operational costs
lzmd impact of iflation | such as travel and accommadation and staff
Wages.
Mew legislation which affects operational
Lam IMPW cosls, causing reduced abdily 1o be
= __campetilive.
t‘ﬁ*“‘“ﬁ”“ﬂ‘?‘?‘“m Loss of key staff resulting in loss of specialist
73(11 m’”m““' H"'i m’“'“”'m m,“ skill and expertise. ML Aflects lype of projects
nanging |ob. fahan on. WE Lose major conbracl
Fadure of strategic plan due 1o reduced
2al14} e “*E"';I';Imr growth, changes in the market, loss of key
i staft, inability to meet chent requiramenms
55 Industrial action Staff threaten to strike or go slow
Accounting srrors - such as human emor wihen
inputting figuses, double payments of imoicing
aalag Financial arar - BTEE,
@coounting ML’ emor spolied and cormected.
WE: profits under / overstated affacling bank
7k Firsarncial error - Under guoting for contract leading to reduced
tenderng prodit margin or even |oss
Matwork / interned disruption cavsed by server
dowmn or parsonal PCs cown
2810 \.T. fafsre ML: Operations distupled for a few hours.
WC: Dperations disrupted for a coupls of
waeks.
One member of slall is sbsent for several
Single member of Staff | 4o due to finess ! bereavement / family
mf.{ absence {stall linsss) commitment.
Transport for Lindos D:lh




Heport No: IBUE1ISY] Commuercigh in-Confidence
iy Mo 01 AW - Warine Lngineering Saupmpeort - Ureraliry Asuesnmam m

Cradible

BEE

3 Elecirica| failure Loss of power. “
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