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1.2

1.3

SUMMARY

This document reports the operational risk assessment, commissioned by the
Port of London Authority, as part of the process needed to comply with the Port
Marine Safety Code.

The purpose of this document is to present a record of the principal hazards
which have been identified in the respective areas, together with an assessment
of the comparative risk of such events occurring, and the measures in place to
control these risks. A number of additional recommendations for risk control
are outlined, which need further consideration by the Port of London Authority
(PLA). These are contained in section This report also includes
recommendations for the elements of a Navigational Safety Management System
to safeguard the safety of marine operations within the port.

BACKGROUND

This project was commissioned by the PLA as part of its on-going process of
formalising and enhancing its management control systems for the safety of
navigation within the tidal Thames. PLA’'s objective is to establish a
comprehensive, recognised, effective and efficient Safety Management System,
which is fully integrated with PLA management structures and contributes
directly to the day to day management of navigational safety.

PURPOSE AND SCOPE

The overall scope of work for this study included all the main navigational
approach channels into London and extended from the outer PLA limits in the
Thames estuary to Teddington Lock. A number of specific locations required
particular attention in that they represented areas where high density of
crossing or manoeuvring traffic exists, or precise ship handling is necessary.

The study included all commercial vessels over 40m in length or over 50 gross
tonnes, trading externally to and from the Port. Smaller vessels and intra-port
traffic were included in the area between London Bridge and Teddington lock.

The study included all navigation-related operational functions including
environmental and operational limitations (i.e. tidal regime, channel limitations,
weather limitations, vessel cargoes,) and the traffic management infrastructure
and its impact on the safety of navigation.

PORT OF LONDON

The Port of London is somewhat unusual in that it has a very large geographic
extent with over 90 miles of river, encompassing some 400 square miles of
water. As a result of this, the Port Authority has to interface with numerous
and diverse local authorities, emergency services, commercial interests and
user groups throughout its area of jurisdiction.

In effect, the port comprises three zones each of which have very different
characteristics and requirements:-
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e Below Greenwich, the river is heavily commercial, handling the complete
spectrum of vessel and cargo types, including passengers, containers, bulk,
petroleum, chemicals and gas;

e Above Greenwich, and particularly through the centre of London, the river
supports a very busy tourist trade with Class V passenger vessels, with
some commercial traffic;

« Above Wandsworth, the river supports a very active private leisure scene,
with rowing craft, motor yachts and other water sports.

The hazards affecting marine operations vary widely between these zones. In
addition, hazards within the estuarial approaches are also very different from
those occurring within any of the above zones. It follows that the approach
required for risk management will similarly vary across the zones.

This makes overall management of the port a complex balance between
numerous competing stakeholder interests, each with differing viewpoints, and
therefore with differing priorities and perceptions of marine safety
requirements.

Port of London Authority Page 2 of 60
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RISK ASSESSMENT OVERVIEW

The approach taken by the Study Team is based on the Formal Safety
Assessment (FSA) method, adopted by the International Maritime Organisation,
(IMO). This consists of five distinct steps:-

1. Hazard Identification (Section E]

Risk Assessment (Section @

Risk Control Options (Section Ei

Cost Benefit Analysis (see below).

Recommendations for Decision-Making (see Sections E|and E}

a s wDbd

This report covers steps 1, 2, 3 and 5 of the FSA process, specific to Port of
London. The tasks contained in Steps 1 and 2 result in the generation of a
prioritised (ranked) hazard profile against which existing risk control measures
are mapped. Gap analysis is then used to identify where further risk control
measures may be required and these are generated in Step 3. Cost Benefit
Analysis of proposed risk control options was ultimately not required and this
report therefore does not cover Step 4. From the options identified in Step 3
recommendations for risk control are made, together with further
recommendations relating to enhancement of the Authority’s existing
Navigational Safety Management Systems. Further details of the methodology
are contained in section mof this report.
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3 HAZARD IDENTIFICATION - DATA GATHERING

In order to ensure that the hazard identification was comprehensive, proactive,
and not confined only to hazards that have materialised in the past, a number
of techniques were used. These are described below:

3.1 INTERVIEWS AND FAMILIARISATION TRIPS

The Study Team held a series of interviews with Port of London Authority staff,
including Harbour Masters, Assistant Harbour Masters, Duty Port Controllers,
Duty Officers, VTS Officers, the Pilotage Manager, Pilots, launch crews and
Hydrographic Department staff.

The Study Team also undertook familiarisation trips with pilots on a range of
different types and sizes of vessels, inbound and outbound, to various berths on
the River Thames. A trip was also taken with a master holding a Pilotage
Exemption Certificate (PEC).

Questionnaires also were circulated to 184 PLA staff and employees and data
from the returns was used to confirm and supplement the hazards identified
elsewhere.

3.2 DOCUMENT STUDY AND INCIDENT DATA

PLA Publications and various internal documents relating to navigation within
the port area were provided to the Study Team; these were reviewed and
hazards relating to navigation were identified.

The Study Team was also provided with incident and near-miss data covering
the period from 1997 to 2000 from the port's PLACID database. This
information was used to assist in the initial compilation of the hazard lists (and
also later in assigning frequency and consequence to the respective hazards).

The results of the study of Emergency Arrangements (for Search and Rescue) on
the River Thames, undertaken by BMT RCL and Marine and Risk Consultants
Limited on behalf of the PLA and DETR were also reviewed and the information
therein used to assist in identifying further hazards relating to the upper
reaches of the river.

3.3 HAZID MEETINGS AND WORKSHOPS

Structured HAZID (Hazard Identification) meetings were held on the 12t and
the 18th of November 1999 at the premises of PLA. These involved senior PLA
personnel, the Study Team and other stakeholders. A list of attendees and the
organisations represented are contained in Appendix A to this report. These
meetings were lead and structured by experienced facilitators who took the
discussions sequentially through the identified accident categories and vessel
types affected for each area in turn.

Further Hazard Workshops were held at the Premises of PLA on 8th and 9th
February 2000 and 13t April 2000. The purpose of these workshops was to
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further explore the hazards associated with particular areas (e.g. the Sunk,
Warps, Northfleet Hope, etc). These workshops were attended by senior PLA
staff and facilitated by members of the Study Team. A list of attendees and the
organisations represented are contained in Appendix A to this report.

Using the data obtained from the interviews, familiarisation trips, document
studies, questionnaire returns, HAZID meetings and workshops, a preliminary

hazard list was drawn up, from which a hazard database was constructed and
populated.
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4 RISK ASSESSMENT

41 METHODOLOGY

IMO Guidelines define a hazard as “something with the potential to cause
harm, loss or injury” the realisation of which results in an accident. The
potential for a hazard to be realised can be combined with an estimated (or
known) consequence of outcome. This combination is termed “risk”. Risk is
therefore a measure of the frequency and consequence of a particular hazard.
One way to compare risk levels is to use a matrix approach:-

s
g INTOLERABLE
u O
O o
5 2 N3
) (7]
S DU
0 8
5 ! A
O 2
U V)]
s ACCEPTABLE
=
Extremely Remote Reasonably Freauent
Remote Probable I
FREQUENCY

Figure 1 Example Risk Matrix

At the low end of the scale, frequency is extremely remote and consequence
insignificant; risk can be said to be negligible. At the high end, where hazards
are defined as frequent and the consequence catastrophic, then risk is very
high. The "As Low As Reasonably Practicable” (ALARP) principle of risk
management is typically applied to reflect that there may be a number of risks
that should only be tolerated if the risk mitigation measures in place provide
risk reduction into the ALARP region and they cannot be reduced further
without grossly disproportionate cost or disruption. In practice, in a range of
industries ALARP is widely applied as a risk management (risk reduction)
principle regardless of the level of risk involved.
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4.2

4.2.1

REDUCING AND MANAGING RISK IN THE MARINE INDUSTRY:

IMO guidelines recognise the existence of ALARP, but do not set any bounds as
to how this should be applied and/or demonstrated in the marine industry.
This approach is also incorporated into the Port Marine Safety Code and UK
shipping policy. This is important as risks need to be managed in a qualitative
and comparative way in situations where the actual levels of risk are very
difficult to determine.

Part of the reason for this difficulty is that, whilst a Port Authority will aim to
reduce risk to ALARP, not all contributory factors and circumstances are under
their control. A Port Authority can only set comprehensive requirements as a
regulator that, as far as is foreseeable, would reduce the risk of a range of
incidents ALARP. This is further compounded by the Open Port Duty of a Port
Authority, in which vessels have a right to navigate within the criteria
established on safety grounds by the Authority Board. A vessel declaring Port
of Refuge status may also pose a risk outside the ALARP region, but the port
would be duty bound facilitate entry in order to uphold the principle of safety of
life at sea.

The use of ALARP in this study is therefore practical in nature, reflecting the
practical problems that a port regulator has in influencing the navigation of a
vessel that may not itself be operated to an ALARP standard.

Approach to Risk Management for this Study

For this study, the principles of reducing risk ALARP have been applied by
ensuring that risk reduction measures are considered for all identified risks.
Particular emphasis has been placed on identifying additional risk reduction
measures for those risks that are found to be “significant”.

Port of London Authority Page 7 of 60
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4.3 CRITERIA FOR ASSESSMENT AT PORT OF LONDON

4.3.1 Port Areas

To undertake any form of port risk assessment, it is necessary to break the port
area into geographical areas of relevance and examine risks in each area
sequentially, then examine what risks are being transferred from one area to
another, as appropriate. The scope of this study included areas under the
direct control and responsibility of the Port of London Authority and the waters
adjoining the PLA jurisdiction area, including the Sunk Precautionary Area.
The geographical breakdown for this study was as follows:

Area A The Barrow Deep from the NE Gunfleet to the SW Barrow.

The Black Deep and Knock John Channel from the Black Deep

Area B Buoy to a line joining SW Barrow and Shivering Sands Tower.

The Princes Channel from NE Spit Pilot Station to Shivering Sands

Area C Tower.

Area D From NE Spit Pilot Station to Black Deep 8 via Fisherman'’s Gat.

From NE Spit to Shivering Sands Tower via Edinburgh and Knob
Area E
Channels.

Area G The Nore Sand Swatchway and Medway Approach Channel

Area H Sea Reach No.1 Buoy to Gravesend Pilot Station via the Yantlet

Channel.
Area | Gravesend Pilot Station to Crayfordness.
Area J Crayfordness to London Bridge.
Area K From London Bridge to Bell Lane Creek.
Area L From Bell Lane Creek to Teddington.
Warps V\_/es_tern_ Limit: N/S Line_thro_ugh Sea Reach No.1 Buoy. E_astfern
Area (W) Limit: Line from Blacktail Spit to SW Barrow thence to Shivering
Sands Tower and then to RST.
Sunk Inner Limit: NE Gunfleet to the Black Deep Buoy - to include
Area (S) Inner Sunk Anchorage and Sunk Precautionary Area.

4.3.2 Risk Matrix Criteria

In this study, each hazard was reviewed with respect to cause and effect.
Frequencies were derived for notional ‘most likely’ and ‘worst credible’ hazard
events in each case, using the following frequency bands:-

1 Frequent yearly

2 Reasonably Probable 1-9years

3 Remote 10 - 99 years

4 Extremely Unlikely 100 - 999 years
5 None >1000 years

The first three categories are self-explanatory. Category 4 represents a
frequency suggesting an event which is unlikely to happen, but has been
identified as a possibility. Category 5 is an event which is currently considered
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scarcely credible, but where the consequential outcome is catastrophic, and
thus needs to be included to take account of possible future changes in risk.

Using the assessed notional frequencies for the ‘most likely’ and ‘worst credible’
events for each hazard, the probable consequences associated with each event
were assessed in terms of damage to:-

» Life (e.g. personal injury, fatality, etc)

* Property - Third party (i.e. non-PLA property)

* The Environment (oil pollution, etc)

» Port Business (reputation, financial loss, etc)

The rating applied was such that the consequences were of broadly equivalent
(abhorrence) value across the categories as follows:-

Category People Property Environment Port Business
0 None Negligible Negligible Negligible
< £2000 < £2000 < £2000
1 Minor Minor Minor Minor
(single slight | (> £2,000) Tier 1 (>£2,000) (>£2,000)
injury)
2 Slight Moderate Moderate Moderate
(multiple Tier 2 - (limited outside Bad local publicity or short-
Moderate or | (> £20,000) assistance) oil spill or term loss of dues, revenue,
single major environmental amenity etc
injury) impaired (> £20,000)
3 Serious Serious Serious Serious
(multiple Tier 2 (regional Bad widespread publicity,
major injuries | (> £200,000 ) assistance) oil spill, temporary port closure or
or single localised flooding or prolonged restriction of
fatality) multiple amenities navigation
impaired (> £200,000)
4 Major Major Major Major
Tier 3 (national Port Closes, navigation
(More than (>£2,000,000) | assistance) oil spill, seriously disrupted for more
one Fatality) widespread flooding or than 1-2 days. Long term
extensive damage to loss of trade
amenities (>£2,000,000 )

It should be noted that in terms of Property, the risk assessment by necessity
considers the loss of a large commercial vessel is of wider implication than the
loss of a private leisure cruiser. This assessment criterion is not intended to
under-value damage suffered by the leisure user, whose personal loss may be
very significant in relative terms, however it is recognised that the loss of a
commercial craft often has a wider implication in terms of port business and
negative media exposure.

Port of London Authority Page 9 of 60
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4.3.3 Accident Categories

4.3.4

4.3.5

The Navigational Risk Assessment uses Accident Categories to organise hazards
for assessment. The Accident Categories identified as relevant to this study are:

e Collision

e Contact

e Fire /7 Explosion

e Grounding

e Loss of Hull Integrity
e Personal Injury

e Pollution

e Swamping

Hazard Data Review Process

During a series of workshops on 11th, 16th and 17t January 2001, the hazards
previously identified (in Section E were scored by an expert panel comprising
senior PLA staff, river users and members of the Study Team. A list of
attendees and the organisations represented are contained in Appendix A to
this report. Frequency and consequence data were assessed for each hazard in
terms of a ‘most likely’ and ‘worst credible’ scenario, using the criteria described
in section It should be noted that the hazards were scored on the basis
of the current ‘status quo’ - i.e. with all current preventive and mitigative
defences being in place.

The frequency and consequence data thus obtained was then reviewed by the
Study Team to ensure internal consistency and also consistency with the
existing incident data in the PLACID database. At a high level, the ranked
hazard list is produced in Appendix B of this report, with a detailed list of
Hazards being presented and bound separately in Appendix D.

Risk Matrix Used For The Study

From the individual frequency and consequence ratings, individual risk factors
were derived on a scale of O (low risk) to 10 (high risk) for each hazard as
follows:

| cata 5 6 7 8 10
E Cat 3 4 5 6 7 9
§ Cat 2 3 3 4 6 8
E Cat 1 1 2 2 3 6
°l cato 0 0 0 0 0
ey | 25 |l 5 | 13 | vean
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Where:-
0&1 Negligible Risk
2&3 Low risk
4,5, 6 Assessed to be in the ALARP region
7,8&9 Significant Risk
10 High Risk

4.3.6

From the frequency and consequence data, risk scores were obtained for each
hazard, using this criteria, for each of the four consequence categories in both
the ‘most likely’ and ‘worst credible’ scenarios (i.e. 8 giving risk scores per
hazard).

It should be noted that occasionally, most likely scenarios can generate higher
risk levels than worst credible; this is due to the increased frequency naturally
associated with the most likely event. In effect, the assessment is scoring the
risk associated with two different outcomes from the same initiating event. This
tends to occur particularly where consequence levels are similar between most
likely and worst case and/or where the frequency of the worst credible is very
much less than that of the most likely.

Where the most likely event does show higher risk levels it is worthy of special
note as, for example, in the case of berthing contact, it may be suggesting that a
large number of small berthing contact damages are of greater significance than
a single heavy contact at a much lesser frequency.

Hazard Ranking

The risk number of each of the four categories (Life, Property, Environment and
Port Business) can be factored to proportionally increase or decrease the effect
of that category on the overall hazard ranking. After discussion with the
Authority, it was agreed that the risk output should be based on a par value
(equal weighting) for each category.

The risk data obtained from the above process was then analysed to obtain four
indices for each hazard as follows:

a) the average risk value of the four categories in the ‘most likely’ set;

b) the average risk value of the four categories in the ‘worst credible’ set;

c) the maximum risk value of the four categories in the ‘most likely’ set;

d) the maximum risk value of the four categories in the ‘worst credible’ set.

Average risk values are sensitive towards hazards that score moderately or
highly over a number of categories, whilst the maximum risk values are
sensitive towards hazards which score particularly high in any category.

These values were then aggregated to produce a numeric value representing the
average of the four indices. The hazard list was then sorted in order of the
aggregate of the four indices to produce a Ranked Hazard List, in descending
order, with the highest risk hazards prioritised at the top. This list, comprising
244 hazards, is produced in full in Appendix D to this report. This Ranked
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Hazard List describes the Risk Profile of the port with regard to navigational
operations.

4.4  RISK MITIGATION ACTION TAKEN

The table below describes the approach that was taken to risk mitigation, based
on the developed risk profile.

MATRIX Risk Definition Action Taken

OUTCOME

0&1 Negligible Risk A level where operational safety is
unaffected.

2&3 Low risk A level where operational safety is
assumed.

4,5,6 As Low As Reasonably | A level defined by Study Team at which

Practicable (ALARP) risk control in place is reviewed.

7,8 & 9 | Significant Risk: A level where existing risk control is
reviewed and suggestions made where
additional risk control could be applied if
appropriate (some activities such as
boarding operations are inherently
significant risk ).

10 High Risk An area where PLA needs to take rapid
action.

Port of London Authority
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45 HAZARD SUMMARY:

The top ten hazards ranked in individual consequence categories as posing
“Significant Risk” (showing a rating of 7, 8 or 9) are presented in the table

below.

It should be noted that in many cases the hazards are scoring highly

due to significant property damage if the risk is realised. Even in the top 10
hazards, the risk of injury remains low except where indicated in the “Life”
category.

Ref

Description

Relative
Risk
No.

Most Likely Risk

Worst credible Risk

Life

Prop

Env

Port

Life

Prop

Env

Port

88

Collision with a vessel leaving or manoeuvring to
enter Tilbury Lock. This can be a very busy area,
particularly on the top of the tide.

6.70

6

8

0

8

6

7

4

6

186

Commercial vessel contacts any bridge between
London Bridge and Richmond. Some bridges are
particularly vulnerable to contact.

6.02

51

Thames Barrier (normal navigation - barrier
open). The difficulties associated with navigating
through the barrier are increased if one or more
span is closed.

5.81

205

Fire / Explosion in a small craft / houseboat. Most
small vessels and houseboats are equipped with

LPG ranges for cooking. Gas can accumulate in

bilges until ignited by a sources ignition.

5.75

184

Collision between Putney and Richmond. This is
a busy area with a range of vessel types.

5.48

144

Contact with groynes off Diver Shoal. Inbound
small vessels are particularly vulnerable
(including tugs and tows).

5.29

122

Personal Injury - Individual in water - requires
rescue. Accidental entry, Deliberate act
(including attempted suicide).

5.13

62

Pilot injured / killed boarding / disembarking in
adverse weather conditions offshore.

4.74

138

Personal Injury to passengers waiting /
embarking from pontoons and piers, caused by
wash from passing ships.

4.74

134

Mooring breakout, caused by interaction from
passing ships, inadequate moorings, etc.

4.74

Fifty-five hazards ranked in the lowest part of the significant range (rating=7),

mainly due to the assessed outcome of the ‘Worst Credible’ scenarios.

Three

hazards of this group were also rated as significant (7) within the Most Likely
scenarios. For details refer to section and Appendix D.

Port of London Authority
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5.1

5.1.1

MAPPING DEFENCES

A series of workshops were held at the premises of PLA on 13th, 14th gnd 15t
February 2001 to identify and map the risk control measures currently in place
to each hazard. Senior PLA staff and the Study Team attended workshops.

Approximately 270 risk control measures were identified, each generally
controlling more than one hazard; several risk control measures were applicable
to a large number of hazards. A description of all hazards together with the risk
controls applicable is contained in Appendix D to this report.

PRINCIPAL RISKS IDENTIFIED

The defences applicable to the top sixty hazards from the ranked list are
summarised in the following section and recommendations for additional risk
control measures are made where applicable. In many cases, the suggested
additional risk control measures are applicable to more than one hazard; to
reduce unnecessary repetition, these suggested additional risk control
measures are referenced to the list contained in section

It should be particularly noted that many (if not most) of the hazards identified
are controlled to some extent by VTS radar (and visual) monitoring, either from
Gravesend PCC or TBNC; to avoid unnecessary repetition this is not generally
referenced in the following section, unless specific aspects require highlighting.

No 88 Collision with a vessel leaving or manoeuvring to enter Tilbury Lock.

The assessed risk for this hazard is as follows:-

Most Likely Worst Credible
People | Property | Environment Business People | Property | Environment Business | Overall
5.9 8.3 0.0 8.3 5.9 7.0 4.4 5.9 6.704

A total of 19 risk control measures were identified which reduce the risk
associated with this hazard (see Appendix D). Much of the risk control exists in
the training and expertise of pilots and masters. Monitoring by Gravesend PCC
using both radar and the CCTV on Bevan’'s Wharf, together with the procedures
for leaving Tilbury Lock (PLA Notice to Mariners 2000/29) and the
establishment of the radio reporting point at Gravesend for inbound vessels
(PLA Notice to Mariners 2000/27) should further combine to reduce this hazard
to acceptable levels. In general, therefore, it is considered that the hazard is
well controlled by the existing measures.

Additional measures which could be considered are as follows:-

o BCO 22 — Signals for Vessels Departing from Tilbury LockI

e RCO 28 - Container Stacks at Tilburyness - Removall

Port of London Authority Page 14 of 60
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5.1.2 No 117 Collision in the area between West Oaze and Sea Reach No 1 buoys.

5.1.3

5.1.4

The assessed risk for this hazard is as follows:-

Most Likely Worst Credible
People | Property | Environment Business People | Property | Environment Business | Overall
3.5 7.4 3.5 3.5 7.0 7.0 5.9 7.0 6.401
A total of 7 risk control measures were identified which reduce the risk

associated with this hazard (see Appendix D). Essentially, the risk control exists
in the training and expertise of pilots and masters. Enhanced VTS Monitoring
by Gravesend PCC, together with the radio reporting points marked on the
charts combine to further reduce this hazard. The importance of VTS in
mitigating this risk is rising. In general, the number of vessels slowing and
manoeuvring to ship and land pilots in the Warps / Oaze area has increased
since the introduction of Pilotage Direction no.5 as this allows more vessels to
transit the estuary without pilots. Current procedures, which involve the use of
one launch to serve three pilot stations (including Medway) results in
congestion and additional risk caused by shipping and landing pilots to the
west of the designated pilot positions.

Additional measures which could be considered are as follows (note also the
recommendations for VTS policies contained in section :-

e RCO 18 - Pilot Launch operations in the Warps Area)|

e RCO 19 - Warps Precautionary Area — Heightened Profile|

No 174 - Collision in Fiddler's or St Clement's Reach (including Stoneness).

The assessed risk for this hazard is as follows:-

Most Likely Worst Credible
People | Property | Environment Business People | Property | Environment Business | Overall
35 7.4 35 35 5.9 7.0 4.4 5.9 6.175

A total of 16 risk control measures were identified which reduce the risk
associated with this hazard (see Appendix D). In general, the main risk control
exists in the training and expertise of pilots and masters. Radar Monitoring by
Gravesend PCC, together with the radio reporting points marked on the charts
combine to further reduce this hazard.

Additional measures which could be considered are as follows:-

e« RCO 01 - Enhancement to Port Control Manual|

No 186 - Commercial vessel contacts any bridge between London Bridge and
Richmond.

The assessed risk for this hazard is as follows:-

Most Likely Worst Credible
People | Property | Environment Business People | Property | Environment Business Overall
0.0 9.4 0.0 0.0 5.9 7.0 2.4 5.9 6.021

Port of London Authority
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5.1.5

5.1.6

A total of 16 risk control measures were identified which reduce the risk
associated with this hazard (see Appendix D). In general, the main risk control
exists in the training and expertise of pilots and masters. Bridge dimensions are
well promulgated (PLA Byelaws and tidetables) and tidal data is regularly
promulgated. Navigation marks assist lining up for the correct arch and
Byelaws and General Directions assist in controlling towage. In general it is
considered that this hazard is adequately controlled by these measures.

Additional measures which could be considered are as follows:-

« RCO 30 - Third Party Insurance|

No 94 - Collision involving VLCC in Sunk Precautionary Area.

The assessed risk for this hazard is as follows:-

Most Likely Worst Credible
People | Property | Environment Business People | Property | Environment Business Overall
2.4 5.9 4.4 2.4 7.0 7.0 7.0 5.9 5.861

This area is in international waters with limited VTS cover (Harwich keeps a
radar watch and advises vessels bound for Harwich but does not 'control' the
area).

A total of 5 risk control measures were identified which reduce the risk
associated with this hazard (see Appendix D). In general, the main risk control
exists in the training and expertise of pilots and masters. Additional measures
which could be considered are as follows:-

. ECO 20 — Common VHE Channel for the Sunk AreaI

« RCO 21 - Traffic Routing for the Sunk Areal|

No 51 - Contact with Thames Barrier (normal navigation - barrier open)

The assessed risk for this hazard is as follows:-

Most Likely Worst Credible
People | Property | Environment Business People | Property | Environment Business Overall
0.0 8.3 0.0 0.0 5.9 7.0 4.4 5.9 5.812

A total of 16 risk control measures were identified which reduce the risk
associated with this hazard (see Appendix D). In general, the risk control exists
in the training and expertise of pilots and masters. General Direction 15 and
Permanent Notice to Mariners 11 set out the procedure for the control of
navigation in the Thames Barrier Control Zone. There is also enhanced radar
and visual monitoring by in this area. The decision to site TBNC overlooking
the barrier is of particular importance to the management of small and medium
sized vessels passing through the barrier as VTS can visually monitor their
progress. This is also important during periods of reduced visibility as the
suspension of traffic movement through the barrier is kept to a minimum. The
Thames Barrier Control Zone is also subject to enhanced PEC requirements.
Fog meters and Racons are fitted on the barrier itself, which assist in

Port of London Authority Page 16 of 60



Report No: OONR110
Issue: 1

MARICO

5.1.7

5.1.8

5.1.9

identifying when operational visibility limits are reached and lining up to the
correct span (in all weathers).

In general it is considered that this hazard is adequately controlled by these
measures.

No 23 - Collision involving bunker barge.

The assessed risk for this hazard is as follows:-

Most Likely Worst Credible
Life Property | Environment | Business People | Property | Environment Business | Overall
3.5 5.9 3.5 3.5 7.0 5.9 5.9 5.9 5.803

A total of 15 risk control measures were identified which reduce the risk
associated with this hazard (see Appendix D). Essentially, the risk control exists
in the training and expertise of pilots and masters and barge masters. General
Directions (separation of specified vessels) also assists.

Additional measures which could be considered to control
pollution effects in the event of collision are as follows:-

. ECO 12 — Bunker Barges operating on the Thames — Protective Locationl

e RCO 27 - Critical Service Operations on the Thames|

mitigation of

No 205 - Fire / Explosion in a small craft / houseboat

The assessed risk for this hazard is as follows:-

Most Likely Worst Credible
People | Property | Environment Business People | Property | Environment Business Overall
8.3 8.3 0.0 0.0 7.0 4.4 0.0 2.4 5.745

Two risk control measures were identified which reduce the risk associated with
this hazard (see Appendix D). Essentially, the risk control exists in the
education of small craft / houseboat users. Suitable advice is promulgated by
PLA in the Pleasure Users Guide. In general it is considered that this hazard is
adequately controlled by these measures.

No 4 - Collision - Class V passenger boat - Crayfordness to Teddington.

The assessed risk for this hazard is as follows:-

Most Likely Worst Credible
People | Property | Environment | Business People | Property | Environment Business | Overall
5.9 5.9 0.0 3.5 7.0 7.0 24 7.0 5.651

A total of 13 risk control measures were identified which reduce the risk
associated with this hazard (see Appendix D). Essentially, the risk control exists
in the training and expertise of master/skippers. The isophase light system
fitted to bridges is also a major risk control. The Large Passenger Vessel (LPV)
endorsement (for skippers of vessels over 40m or carrying more than 250
persons), currently a voluntary procedure, further assists. The safety standards
of these vessels are laid down in MCA regulations for Class V passenger vessels.
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In general it is considered that this hazard is adequately controlled by these
measures - see also section

Additional measures which could be considered are as follows:-

« RCO 16 - Large Passenger Vessel Endorsement - Formalisation |

. ECO 23 — Sound Signals for Vessels Entering Fairways (Byelaw 36)|

« RCO 27 - Critical Service Operations on the Thames]|

No 5 - Collision involving any commercial vessel in River (Generic River Collision).

The assessed risk for this hazard is as follows:-

Most Likely Worst Credible
People | Property | Environment | Business People | Property | Environment Business | Overall
35 5.9 0.0 35 7.0 7.0 5.9 5.9 5.651

A total of 11 risk control measures were identified which reduce the risk
associated with this hazard (see Appendix D). Essentially, the risk control exists
in the training and expertise of pilots and master. A number of General
Directions assist in controlling and separating traffic. VTS monitoring and
communications also make a significant contribution, although not all of the
‘best practice’ is documented. In general it is considered that this hazard is
adequately controlled by these measures.

Additional measures which could be considered are as follows:-

« RCO 02 - Documentation of VTS Best Practice |

. ECO 23 — Sound Signals for Vessels Entering Fairways (Byelaw 36)|

« RCO 27 - Critical Service Operations on the Thames|

No 63 - Collision at West end of Princes Channel / Shivering Sands area.

The assessed risk for this hazard is as follows:-

Most Likely Worst Credible
People | Property | Environment | Business People | Property | Environment Business | Overall
35 5.9 35 0.0 7.0 7.0 5.9 5.9 5.651

A total of 6 risk control measures were identified which reduce the risk
associated with this hazard (see Appendix D). Essentially, the risk control exists
in the training and expertise of pilots and master. VTS monitoring and
communications also make a significant contribution, although not all of the
‘best practice’ is documented. In general it is considered that this hazard is
adequately controlled by these measures.

Additional measures which could be considered are as follows:-

. ECO 02 — Documentation of VTS Best Practicel
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No 64 - Collision with any vessel in Sunk Precautionary Area

The assessed risk for this hazard is as follows:-

Most Likely Worst Credible
People | Property | Environment | Business People | Property | Environment Business | Overall
3.5 5.9 3.5 0.0 7.0 7.0 5.9 5.9 5.651

This area is in international waters with limited VTS cover (Harwich keeps a
radar watch and advises vessels bound for Harwich but does not ‘control’ the
area).

A total of 4 risk control measures were identified which reduce the risk
associated with this hazard (see Appendix D). In general, the main risk control
exists in the training and expertise of pilots and masters.

Additional measures which could be considered are as follows:-

e RCO 20 - Common VHFE Channel for the Sunk Area]
e RCO 21 - Traffic Routing for the Sunk Area|

No 161 - Collision in Oaze Deep.

The assessed risk for this hazard is as follows:-

Most Likely Worst Credible
People | Property | Environment | Business People | Property | Environment Business | Overall
3.5 5.9 3.5 0.0 7.0 7.0 5.9 5.9 5.651
A total of 5 risk control measures were identified which reduce the risk

associated with this hazard (see Appendix D). Essentially, the risk control exists
in the training and expertise of pilots and master. VTS monitoring and
communications also make a significant contribution, although not all of the
‘best practice’ is documented. In general it is considered that this hazard is
adequately controlled by these measures.

Additional measures which could be considered are as follows:-

« RCO 02 — Documentation of VTS Best Practice |

No 136 - Grounding - Sugar Vessel (Deep draft) - Special case

The assessed risk for this hazard is as follows:-

Most Likely Worst Credible
People | Property | Environment Business People | Property | Environment Business Overall
0.0 7.4 0.0 35 4.4 7.0 4.4 5.9 5.645
A total of 4 risk control measures were identified which reduce the risk

associated with this hazard (see Appendix D). Essentially, the risk control exists
in the training and expertise of pilots. Pilotage procedures include abort
procedures (where the vessel due to sail is delayed) although these are not
formalised.
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Additional measures which could be considered are as follows:-

. ECO 04 — Berth Exchange (Abort) Procedure — Deep Draft — Tate & Lylel

No 115 - Collision in Gravesend reach.

The assessed risk for this hazard is as follows:-

Most Likely Worst Credible
People | Property | Environment | Business People | Property | Environment Business | Overall
3.5 5.9 0.0 3.5 5.9 7.0 5.9 5.9 5.584

A total of 14 risk control measures were identified which reduce the risk
associated with this hazard (see Appendix D). Essentially, the risk control
exists in the training and expertise of pilots and masters. General Directions
assist in controlling and separating traffic. Scheduling of vessels for Tilbury
also assists in separating vessels. VTS monitoring and communications also
make a significant contribution, although not all of the ‘best practice’ is
documented. In general it is considered that this hazard is adequately
controlled by these measures.

Additional measures which could be considered are as follows:-

. ECO 02 — Documentation of VTS Best Practicel

No 170 - Collision between Canvey Island and Western end of Sea Reach

The assessed risk for this hazard is as follows:-

Most Likely Worst Credible
People | Property | Environment | Business People | Property | Environment Business | Overall
3.5 5.9 0.0 3.5 5.9 7.0 5.9 5.9 5.584

A total of 16 risk control measures were identified which reduce the risk
associated with this hazard (see Appendix D). Essentially, the risk control exists
in the training and expertise of pilots and masters. General Directions assist in
controlling and separating traffic. VTS monitoring and communications also
make a significant contribution, although not all of the ‘best practice’ is
documented. The tanker warning lights will also make a significant contribution
to reducing risk both by day and night. In general it is considered that this
hazard is adequately controlled by these measures.

Additional measures which could be considered are as follows:-
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No 171 - Collision in Lower Hope Reach

The assessed risk for this hazard is as follows:-

Most Likely Worst Credible
People | Property | Environment | Business People | Property | Environment Business | Overall
3.5 5.9 0.0 3.5 5.9 7.0 5.9 5.9 5.584

A total of 15 risk control measures were identified which reduce the risk
associated with this hazard (see Appendix D). Essentially, the risk control exists
in the training and expertise of pilots and masters. A number of General
Directions assist in controlling and separating traffic. VTS monitoring and
communications also make a significant contribution, although not all of the
‘best practice’ is documented. In general it is considered that this hazard is
adequately controlled by these measures.

Additional measures which could be considered are as follows:-

e RCO 02 — Documentation of VTS Best Practice |

No 183 - Collision between London Bridge and Bell Lane Creek

The assessed risk for this hazard is as follows:-

Most Likely Worst Credible
People | Property | Environment | Business People | Property | Environment Business | Overall
5.9 5.9 0.0 35 7.0 7.0 2.4 5.9 5.584

A total of 17 risk control measures were identified which reduce the risk
associated with this hazard (see Appendix D). Essentially, the risk control exists
in the training and expertise of master/skippers. The isophase light system
fitted to bridges is also a major risk control. The Large Passenger Vessel (LPV)
endorsement (for skippers of vessels over 40m or carrying more than 250
persons), currently a voluntary procedure, further assists.

Additional measures which could be considered are as follows:-

e RCO 16 - Large Passenger Vessel Endorsement - Formalisation|

e« RCO 23 - Sound Signals for Vessels Entering Fairways (Byelaw 36)|
e« RCO 31 - Education of Leisure Users|

No 173 - Collision in Northfleet Hope. (Excluding Tilbury Lock entrance)

The assessed risk for this hazard is as follows:-

Most Likely Worst Credible
People | Property | Environment | Business People | Property | Environment Business | Overall
35 5.9 0.0 35 5.9 7.0 4.4 5.9 5.491
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A total of 17 risk control measures were identified which reduce the risk
associated with this hazard (see Appendix D). Essentially, the risk control exists
in the training and expertise of pilots and masters. General Directions assist in
controlling and separating traffic. Scheduling of vessels for Tilbury also assists
in separating vessels. Procedures for vessels leaving Tilbury and reporting at
Gravesend inward (PLA Notice to Marinerss 2000/29 and 2000/27) should also
materially assist. VTS monitoring and communications also make a significant
contribution, although not all of the ‘best practice’ is documented.

Additional measures which could be considered are as follows:-

BCO 02 — Documentation of VTS Best Practicel

RCO 22 — Signals for Vessels Departing from Tilbury Lock]
e RCO 23 - Sound Signals for Vessels Entering Fairways (Byelaw 36)|
RCO 28 — Container Stacks at Tilburyness - Removall|

No 184 - Collision between Putney and Richmond

The assessed risk for this hazard is as follows:-

Most Likely Worst Credible
People | Property | Environment Business People | Property | Environment Business Overall
5.9 8.3 0.0 0.0 5.9 5.9 0.0 4.4 5.478

A total of 17 risk control measures were identified which reduce the risk
associated with this hazard (see Appendix D). However, the main risk control
exists in the training and expertise of masters and skippers. Byelaws, General
Directions and Permanent Notices to Mariners assist in controlling traffic (safe
speed, etc). The Large Passenger Vessel (LPV) endorsement (for skippers of
vessels over 40m or carrying more than 250 persons), currently a voluntary
procedure, further assists.

Rowing craft and attending safety boats are permitted to cross the fairway to
gain advantage of the slower moving adverse current on the inside of bends
between Richmond Footbridge and Fulham Railway Bridge. This practice,
known as ‘working slacks’ is formalised in Permanent Notice to Mariners 1999
(Notice P5). This practice does not apply to all craft and is considered to result
in a significant increase in the risk of collision.

Additional measures which could be considered are as follows:-

e RCO 16 — Large Passenger Vessel Endorsement - Formalisation|
e |RCO 17 — Working ‘Slacks’ — Elimination of Practice |
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5.1.22

5.1.23

The assessed risk for this hazard is as follows:-

Most Likely Worst Credible
People | Property | Environment | Business People | Property | Environment Business | Overall
3.5 5.9 3.5 3.5 5.9 5.9 5.9 5.9 5.468

Six risk control measures were identified which reduce the risk associated with

this hazard (see Appendix D).

training and expertise of pilots and masters.

Essentially, the main risk control exists in the

The establishment of a

precautionary area as per PLA Notice to Mariners 2000/59, which clarifies
specific ETA reporting procedures, should also assist. Radar Monitoring by
Gravesend PCC, together with the radio reporting points marked on the charts
combine to further reduce this hazard. In general it is considered that this
hazard is adequately controlled by these measures.

It is recommended that this hazard is reviewed frequently in the early stages of
use of this channel (e.g. 6 months) — see section

No 224 - Collision involving High Speed Craft in Sunk Precautionary Area

The assessed risk for this hazard is as follows:-

Most Likely Worst Credible
People | Property | Environment Business People | Property | Environment Business Overall
4.4 5.9 2.4 4.4 5.9 5.9 5.9 4.9 5.452

This area is in international waters with limited VTS cover (Harwich keeps a
radar watch and advises vessels bound for Harwich but does not 'control' the
area).

Three risk control measures were identified which reduce the risk associated
with this hazard (see Appendix D). Effectively, the risk associated with this
hazard is controlled by the manoeuvrability characteristics of the high-speed
craft. In general it is considered that this hazard is adequately controlled by
these measures.

No 21 - Collision involving tug and dumb barges in the river.

The assessed risk for this hazard is as follows:-

Most Likely Worst Credible
People | Property | Environment | Business People | Property | Environment Business | Overall
5.9 5.9 0.0 5.9 7.0 5.9 2.4 2.4 5.450

A total of 18 risk control measures were identified which reduce the risk
associated with this hazard (see Appendix D). However, the main risk control
exists in the training and expertise of Pilots, Masters and tug skippers. Byelaws
and General Directions assist in regulating the conduct of tows. Radar
monitoring by Gravesend PCC and TBNC, together with the radio reporting
points marked on the charts combine to further reduce this hazard. In general
it is considered that this hazard is adequately controlled by these measures.
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Additional measures which could be considered are as follows:-

e« RCO 23 - Sound Signals for Vessels Entering Fairways (Byelaw 36)|

. BCO 26 - Towage Operator — Systems and Proceduresl

No 72 - Passenger vessel contacts bridge between London Bridge and Richmond.

The assessed risk for this hazard is as follows:-

Most Likely Worst Credible
People | Property | Environment | Business People | Property | Environment Business | Overall
35 5.9 0.0 35 7.0 5.9 2.4 7.0 5.432

A total of 10 risk control measures were identified which reduce the risk
associated with this hazard (see Appendix D). In general, the main risk control
exists in the training and expertise of masters. Bridge dimensions are well
promulgated (PLA Byelaws and tidetables) and tidal data is regularly
promulgated. Navigation marks assist lining up for the correct arch. In general
it is considered that this hazard is adequately controlled by these measures —

see also section

Additional measures which could be considered are as follows:-

« RCO 27 - Critical Service Operations on the Thames|

No 181 - Collision in Greenwich or Limehouse Reach (up to Cuckolds Point).

The assessed risk for this hazard is as follows:-

Most Likely Worst Credible
People | Property | Environment | Business People | Property | Environment Business | Overall
35 5.9 0.0 35 7.0 5.9 2.4 7.0 5.432

A total of 13 risk control measures were identified which reduce the risk
associated with this hazard (see Appendix D). However, the main risk control
exists in the training and expertise of Pilots, Masters and boat skippers. The
use of the Harbour Service Launch to escort larger vessels and the
promulgation of advice through the Pleasure Users Guide should also assist in
reducing the risks. In general it is considered that this hazard is adequately
controlled by these measures.

No 182 - Collision in the Lower and Upper Pool (including Limehouse Basin)

The assessed risk for this hazard is as follows:-

Most Likely Worst Credible
People | Property | Environment | Business People | Property | Environment Business | Overall
3.5 5.9 0.0 3.5 7.0 5.9 24 7.0 5.432

A total of 17 risk control measures were identified which reduce the risk
associated with this hazard (see Appendix D). How