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EXECUTIVE SUMMARY

This document reports a review of the hazards identified in the 2004 risk
assessment for the Marlborough Sounds Harbour, under the jurisdiction of
Marlborough District Council in its role as Harbour Authority.

The work comprises a review, and, where data evidence provided, a rescoring
of the original hazard list. The review concentrated on incident data
collected by Council over the period since the original risk assessment. The
scope remains wide ranging, considering ferry transits in the relatively busy
parts of Tory Channel and Queen Charlotte Sound through to marine farm
operations in Pelorus and Kenepuru. It is normal to review a risk
assessment at around 5 yearly interviews as risk changes only slowly with
time. This review has been undertaken after a period of only 4 years, but
against a background of significant reported change, especially to the
on-board transit management of RoRo ferries. Although such changes
cannot be properly evaluated without further involvement with Bridge Teams
on board vessels, it is pleasing to note the effort that has been made
following the positive acceptance of the 2005 risk findings.

At time of the 2005 risk assessment, a total of 84 hazards were identified, at
an overview level. These were re-ranked using incident data with the
frequency and consequence information driving the result. Since then, a
notable number of mooring failures have occurred, involving both
recreational craft and commercial barges; this demonstrated the need for a
new hazard. This has increased the total number of recorded navigational
hazards to 85, in 2009.

The use of incident data for rescoring has allowed risk levels to be updated,
with hazard outcomes aligned further with the incident record of the
harbour. The quantum of risk for this rescoring is further underpinned by
the neutrality of hard data.

The data suggests that risk of a large vessel grounding is receding, but
collision risk remains a concern. It is likely that collision risk between RoRo
ferries has reduced further than data is recording, due mostly to new bridge
transit management procedures and systems. An evaluation of on-board
systems was not possible during the course of this review, but is needed for
any further verification of risk reduction. The result shows risks are
bounded within the ALARP region, but that action is recommended to
continue to address the harbour management interface; work towards this
has already reached the stage where implementation could be achieved at
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reasonable cost. Outstanding are decisions to be taken over the detail of
system implementation.

There are a number of risk control measures that can reasonably be
deferred. However the implementation of a participatory Safety Management
System needs to be progressed and this is becoming somewhat urgent.

Objective stakeholder feedback was overshadowed by ongoing bylaw
consultation. There was feedback from users of a wish to engage in a forum
to develop and take decisions about harbour safety management, which is a
provision of the draft Marlborough Harbour Safety Management System.
However participants in such a forum need to accept the position of safety
responsibility and accountability of Council in its role as Harbour Authority.
These obligations are clearly set out in the NZ Port and Harbour Marine
Safety Code.

Individual recommendations arising from this review are contained in the
main body of the report. Key conclusions are as follows:

1. The quantum of risk has been reviewed and is now aligned with the
significant volume of incident data available for the harbour, which may
be falling due to improved systems of on-board transit management.

2. The level of harbour traffic, especially recreational, has risen significantly
since the 2005 risk assessment. This was predicted and the increase is
expected to be ongoing, with Queen Charlotte Sound receiving the
greatest traffic density.

3. A key traffic increase is the transit of Tory Channel entrance by small
craft wishing to fish in the seas adjacent to Tory Channel entrance. This
increase has been influenced by the Cod Fishing ban in the Sounds.

4. The risk review was based on the existing hazard records and suggests
that risk of grounding is receding. However in the five years since the
risk assessment there have been three worst-credible collision events
recorded across all sectors of harbour users. Collision risk has thus
been rising, with the exception, it appears, of RoRo ferry on RoRo ferry.

5. Given the foregoing, a key finding of this risk review is the need to
continue to make improvements to the harbour monitoring interface, and
progress the implementation of the Safety Management System. Options
for this service have been laid out in Section 5.

6. The deployment of AIS receiving equipment and software to monitor the
result is already providing information of Safety benefit to Marlborough
Harbour. Harbour monitoring software to IALA Standards has been
procured and is awaiting a decision for its implementation in either the
Port Company; the Harbour Office, or a combination. Decision-making
information against each of the options is provided in this report.

Marlborough District Council Executive Summary
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10.

11.

12.

The Harbour Safety Management System has been developed by
agreement of both the Port Company and the Harbour Office. It has
been submitted to maritime New Zealand and obtained the first stage of
approval. The system has since stalled, with components and
proceduralised systems needing to be developed. Its progression is
resource dependent, but there is a somewhat urgent need for progression
to continue.

The review of risk control measures to determine the most cost effective
solution is presented in Section 5. There are considerable harbour
budgetary savings to be made, especially with the choice for development
of the Harbour Interface. These need to be evaluated as a result of this
report.

RoRo operators report having introduced systems to manage their
transits through Marlborough Harbour. However tripping to evaluate
and understand the benefit was declined until the process of bylaw
review was complete.

Port Marlborough announced its own risk assessment of its operations
during this risk review.

The review of some risk controls to determine the most cost effective
solution is presented in Section 5. There is the potential for considerable
harbour budgetary savings to be made, dependant on the choice for
development of the harbour interface. These need to be evaluated as a
result of this report.

There is a risk control option to consider a one way system for traffic
using Tory Channel. It is not taken forward by this report as it would
need both consultation and further development. As an option, it may
have has the merit of providing savings in the provision of risk
management.

Key Recommendations are

1.

Given the foregoing, a key finding of this risk review is the need to
continue to make improvements to the harbour monitoring interface, and
progress the implementation of the Safety Management System. Options
for this service have been laid out in Section 5.

Harbour monitoring software to IALA Standards has been procured and
is awaiting a decision for its implementation in either the Port Company,
the Harbour Office, or a combination. Decision-making information
against each of the options is provided in this report.

Based on data to suggest that RoRo on RoRo collision is receding,
implementation of radar deployment should be delayed, whilst
stakeholder systems managing harbour transit are evaluated and
incorporated into the Harbour Safety Management System. The use of
CCTV at known choke points in conjunction with requiring more vessels

Marlborough District Council Executive Summary
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to be fitted with AIS transponders will assist in the evaluation of a future
need for radar.

The option above, if taken, should be supported by increased Class B
transponder requirements for small commercial vessels. This is
occurring in other New Zealand Harbours.

As a minimum, it is recommended that a Deputy Harbour Master be
appointed and administration support provided from the existing pool of
council expertise.

The development of the Marlborough Harbour Safety management
System should be progressed. The aspects of organised consultation in
its design should be implemented to allow users and harbour interface to
share information. The consultation should recognise the role of the
Marlborough District Council as the decision-making Harbour Authority
responsible for Navigational Safety.

The option to deploy a wave rider buoy at Tory Channel entrance should
be taken forward, but costed in detail before final decision-making. As
there is already communications band-with available to transmit the
data ashore, there is only installation cost to consider. Wave and wind
monitoring, combined with a replacement tidal height monitor would
provide the base data on which the criteria parameters for use of Tory
Channel entrance can be based.

A review of Pilotage boarding from AIS data, underpins the practical need
for Marlborough Harbour to develop an effective harbour monitoring
interface. This would assist in decision making for marginal conditions
and adherence to procedures based on best practice. Such procedures
should be developed.

Marlborough District Council Executive Summary
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1.1

INTRODUCTION

This document records a review of hazard risk by rescoring of the
Marlborough Sounds Navigational Risk Assessment, originally undertaken in
2004/2005. The rescoring, based on incident data alone, has been
undertaken independently on behalf of Marlborough District Council.

The fundamental objective of the rescoring was, as much as possible, to
factually establish the risk levels in relation to the frequency and severity of
the incident data that has been collected on Marlborough Harbour since the
2005 risk assessment was completed. The 2005 risk assessment
methodology was approved by Maritime New Zealand, who provided an
extremely positive approval response. The same risk criteria have been
employed to facilitate comparison.

This document should be used to inform the existing Harbour Safety Plan
and the developing harbour Safety Management System (SMS).

TERMS OF REFERENCE

The scope of this risk review is to provide a hazard re-scoring of the 2005
risk assessment hazards to determine changes in risk levels apparent since
2005, using incident data recorded by Marlborough District Council.

The scope of the risk assessment review included consideration of:

e Incident data and near-miss reports.

e Limited further consultation as appropriate to the needs of a data based
review.

e Consideration of trade routes or commercial or recreational activities
ongoing in the Sounds.

e The organisation available to manage any identified risks of significance.

o Take the existing hazards as agreed in 2005 and rescore these based on
data.

It should be clearly noted that this project was not designed to conduct a full
review of the risk assessment content, but was work designed to consider
the changes in risk levels that had occurred since the 2005 risk baseline was
delivered. Thus, the original risks, identified with the input from wide
ranging stakeholder consultation, remain valid.

Marlborough District Council Page 1
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1.2

1.3

MARLBOROUGH SOUNDS - RISK ASSESSMENT AREAS

To undertake the risk assessment review, the same area breakdown was

used as the 2005 risk assessment.

diagrammatic form.

RISK MANAGEMENT DEFINITIONS

These are attached at Annex A in

Using the risk matrix (Table 1, below) taken from Annex A, the incident data

was used to populate each hazard was scored against a scale of 1 to 10 for

each of the four consequence categories within the NZ Risk Assessment

Guidelines (i.e. impacts on: Property; Environment; Harbour
Stakeholders).
C
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Table 1 - Risk Matrix
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
Marlborough District Council Page 2
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1.4 RISK MANAGEMENT DECISIONMAKING CRITERIA

The risk assessment used the same risk criteria as in 2005, thus allowing a
reasoned comparison to be made with the situation then. These are
presented below in Table 2.

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 at which risk

Practicable (ALARP) control in place is reviewed. It should

be kept under review in the ensuing
Safety Management System.

7,8 &9 Significant Risk: A level where existing risk control is
automatically reviewed and
suggestions made where additional
risk control could be applied if

appropriate. Significant risk can
occur in the average case or in
individual categories. New risk
controls identified should be

introduced in a timescale of two years.

10 High Risk An area where the Harbourmaster

needs to recommend rapid action.

Table 2 Risk Treatment Criteria

1.4.1 Control Adequacy Rating

The NZ Port and Harbour Marine Safety Code guidelines references a review
of the risk control effectiveness in a harbour, using a methodology called
Control Adequacy. At an initial risk assessment, where new risk control is
recommended, there is little utility in the methodology. The adequacy rating
is totally reliant on the judgement of those that provide the assessment. At
the time of the report compilation a bylaw review consultation was in
progress, which can (obviously) negate the value of input into this stage,
other than it being independent.

Marlborough District Council Page 3
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However in a review of the effectiveness of the changed risk control as
introduced to the harbour as a whole, it is a useful tool.

It has to be noted here that without review of all the additional risk control
said by users to be in place, the control adequacy rating assessment can
only be related to that introduced directly by Marlborough District Council
as a result of risk assessment recommendations. The scoring is therefore in
relation to risk control and development of the safety management system as
required by the Code.

The Risk Control Adequacy Rating, as set by the Maritime New Zealand
Guidelines is shown in Table 3, below.

‘ 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ 7 8 ‘ 9 ‘ 10 ’
Nothing Very little is in place Improvements in Reasonable measures are in Everything
isin progress place practicable is in place
place

e — T

Table 3: Risk Control Adequacy Rating Criteria

Marlborough District Council Page 4
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2 METHODOLOGY

The methodology deployed is intentionally practical and used data analysis
experience drawn from over 76 port, harbour and risk projects. Key harbour
users were approached to participate, but with the project proceeding at the
same time as a Council Consultation associated with a Bylaw review,
obtaining objective consultation was not possible. The risk review project
was thus designed from the start to rely on the neutrality of incident data.
Both RoRo Operators providing passenger and freight capacity on the
Wellington-Picton route advised that significant improvements had been
made, since 2005, to bridge procedures and navigational systems managing
their own transits. A request for on-board attendance in order to record and
verify procedural risk control now deployed was declined or deferral
requested.

For scoring of the risk, the only source used was incident data. If incident
data was not recorded for any particular hazard, its 2005 scores were
assessed as unchanged unless there was any factual evidence for change.

Many marine risk assessments undertaken for presentation to IMO!
members use incident data for the assessment of risk; this being because of
the politically motivated nature of IMO. Data-based risk analysis is more
factually based and can provide impressive results?, especially in a situation
where opinion of safety is predetermined by other considerations. The
process used remains valid to the Port and Harbour Marine Safety Code as
this risk review is one of quantum in nature only.

It is not the case that the project was conducted without successful feedback
consultation with key stakeholders. However apart from reference to
systems managing risk, opinion was not used as a basis for modification of
risk quantum without evidence, such as new and effective proceduralised
systems.

Since 2005, a considerable volume of incident data has been collected by
Marlborough District Council. The information has been used to inform the
consequence of outcome for the most likely case and the frequency of
occurrence of the worst credible case.

" IMO = International Maritime Organization. A UN body with governmental membership that collectively sets the
regulatory standards for international shipping.

? One project that Authors managed at IMO brought the annual loss of life on Bulk Carriers down from 1600
fatalities per annum to 39 in 2008.

Marlborough District Council Page 5
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2.2

Council, in its role as the responsible Harbour Authority should expect to
continue to document ongoing hazard identification and review to ensure
that all relevant hazards, both existing and new, have been considered and
accurately assessed.

THE 2005 RISK ASSESSMENT — PARTICIPATION AND CONSULTATION

A review of the 2005 risk assessment was undertaken to consider the
sources for the original hazard identification and risk scoring. The review
also defined the scope of the hazards that were to be reviewed in the 2009
review. In 2005, core hazards were initially developed from the feedback of
officers serving on RoRo ferries, whose perception of Marlborough Sounds
safety at that time, as well as referenced incidents, were captured. Further
hazards were then generated from also a considerable number of meetings
held in Picton, Havelock, Port Marlborough and Wellington. Separate
meetings were held with recreational users and representatives of water taxi
operators were visited, together with fishing interests. On site visits to each
of the Sounds were made by boat, including the Port Marlborough assets at
Havelock. A trip on a mussel barge was conducted, water taxi operators
interviewed and representatives of kayak hirers met (Picton based). Other,
wider stakeholders were written to by the Harbour Office to seek as wide an
input as reasonably practicable.

The final 2005 list of hazards was filtered out of the information received,
during four continuous meeting days at Blenheim Civil Defence building.
Port Marlborough was closely involved in hazard development, with the CEO
at that time, a qualified pilot, participating directly both in hazard
development and risk scoring, as well as suggesting options for risk
mitigation and commenting positively on the risk scores. Maritime New
Zealand expertise participated in a review of the derived risk scores, held in
Wellington. RoRo operators and other stakeholders were circulated with the
finalised and risk assessed hazards and feedback comments included. The
risk assessment as submitted to Maritime New Zealand was positively
received and methodology followed approved.

HAZARD RE-SCORING

With a project design decision to align hazard scoring and content with
incident data, access was provided to the Council incident database for the
harbour. This holds data of all reported incidents between 2005 and 2009,
with detail as appropriate. As personal information is attached (which is
inevitable) only summary information is published.

Marlborough District Council Page 6
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For the review of risk, incidents were first listed against the identified
hazards, providing the basis to review both most likely and worst credible
frequency scores. Worst credible frequency also required consideration of
incident data in the longer term. The potential consequences of outcomes
recorded were also reviewed against the incident data.

Hazards were thus considered against the risk frequency and consequence
criteria set for Marlborough Harbour using factual data. This was achieved
for both most likely and worst credible scenarios. Using the existing risk
ranking methodology, the hazards were ranked in risk order on the basis of
the most likely and worst credible scoring.

Expert judgement, as used in the 2005 risk assessment, is a necessary part
of any risk scoring process that does not have complete data to underpin the
assessment. When assessing risk in a diverse subject such as presented by
a harbour, it can result in some subjectivity associated with user’s
perception of risk. This can be objectively assessed if experience across a
number of harbours is included in the scoring makeup. In the case of the
Marlborough Sounds review, this subjectivity has been negated by
referencing known and reported incidents only, and re-scoring the hazards
on the basis of the data alone.

If a reasonable assumption is made that not all incidents are reported, the
review could be considered conservative, even though it is based on
incidents that are factual in nature. Conversely, in a safety system where
much work has been undertaken to improve the level of proceduralised
safety management, risks based on data can show higher scores - this
because risk decay measured from incident data will lag the actual risk
reduction achieved by the new control measures.

Use of Data for “Most Likely” and “Worst Credible” Risk Assessment

The risk methodology advice provided by Maritime New Zealand in their NZ
Risk Assessment Guidelines this is based on the most-likely and worst-
credible approach to risk assessment. This is a useful approach to assess
subjects for risk assessment that have considerable diversity, such as a
harbour. It is also used for maritime subjects in general, with its adoption
into step one of the IMO’s Formal Safety Assessment (FSA) process.

When data is employed, this approach comes into its own. The incident data
can readily be categorised into incidents representing the most likely case
and incidents representing the worst credible case. A majority of
Marlborough incidents represent the most-likely case, the consequence of

Marlborough District Council Page 7
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which is known from incident reports, as is the frequency of occurrence. As
the most-likely case reflects the type of incidents most commonly occurring,
it is easy to relate these together. Thus the existing incident situation can be
directly related to the recent incident history. The most likely scores in the
reviewed hazard list (see Annex B) reflect risk associated with the most
common incidents (frequency and consequence). To do this alone reflects
only the recent history of the harbour and history is proven time and again
to be a poor guide to the future. In considering this, the worst-credible
consequence outcomes need to be considered, along with their much lower

frequency of occurrence.

Worst credible frequency data is often scarce, simply because it relates to the
most serious incidents and as such it has to be used as a guide across a
number of relevant hazards. In some cases, near miss data with potentially
serious consequences can also be included in the worst credible data set. In
the case of Marlborough, there is some good data associated with worst
credible event frequency. Marlborough Harbour experienced a worst credible
collision event in 2005 involving the RoRo passenger and recreational sector,
another in 2008 involving the small craft commercial sector and one in 2009
involving the recreational sector. This data has been used for worst credible
risk scoring.

A record of the data used for the risk assessment review in relation to the
existing Marlborough hazards is attached at Annex C, providing the detail.
Table 4, below, summarises this information.

Total Identified .
. - Total Incidents
Accident Category Review Hazards in Linked to
Hazard Reference Category (2005 H d
RA) azards
Collision (including close 48, 18, 3, 1, 10, 9, 60, 39, 15,
quarters incidents that could 4,37,42, 24, 51, 56, 8, 6, 65, 34 152
have potentially escalated to 70, 5, 50, 7, 53, 20, 52, 59, 58,
result in collision) 49,54,17,19, 55,47, 68
Contact Berthing 26, 27, 46, 29, 28 5 13
Contact Navigation 73,74, 32,43, 36, 30, 31, 33 8 38
Fire/Explosion 71,64,44,75 4 7
Foundering 40, 35 2 0
Girting 66 1 0
Grounding 11,79,12,77,13, 14, 86, 41, 13 48
38,2,78,87,76
Man Overboard 34 1 1
Mooring Failure 85 1 37
Personal Injury 83, 21, 67, 57, 45, 62, 82 7 29
Pollution 72 1 6
Swamping 16, 81, 69, 22 4 3
Tsunami 61 1 0
Wash 25,23 2 5
Table 4 - Summary of Incidents linked to Accident Category
Marlborough District Council Page 8
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From the frequency and consequence data, as aligned to the incident data,
risk scores were categorised for each hazard, in both the most-likely and
worst-credible scenarios (i.e. providing eight 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 can occur when 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 loss significance than a single heavy contact at a much lesser
frequency.

Hazard Ranking for Risk Mitigation Assessment

The risk data of each of the four categories (Life, Property, Environment and
Harbour Stakeholders) were analysed within the Hazman risk software 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 are combined in the Hazman software to produce a numeric
value representing each 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 Ranked Hazard List describes the updated risk profile of the Harbour
with regard to navigational operations. It is produced in full at Annex B.

RISK MITIGATION ACTION CRITERIA

Table 5, below describes the approach that was taken to risk mitigation,
based on the developed risk profile. The "As Low As Reasonably Practicable"

Marlborough District Council Page 9
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(ALARP) principle of risk management
management recommendations.

has been used in the derivation of risk

This can be applied for risks that should

only be tolerated if the risk mitigation measures in place provide risk

reduction into the ALARP region, and

where they cannot be reduced further

without grossly disproportionate cost or disruption.

For this risk assessment, the principles of reducing risk to ALARP need to be

applied for the longer term to ensure that risk reduction measures are

considered for all identified risks.
compliance with the Code,

However at this stage in the process of
particular emphasis has been placed on

identifying additional risk reduction measures for those risks that are found

to be “significant”.

Matrix Risk Definition

Outcome

Action Taken

0&1 Negligible Risk

A level where operational safety is
unaffected.

2&3 Low risk

A level where operational safety is
assumed.

As Low As Reasonably
Practicable (ALARP)

A level defined by Study at which risk
control in place is reviewed. It should
be kept under review in the ensuing
Safety Management System.

7,8&9 Significant Risk:

A level where existing risk control is

automatically reviewed and
suggestions made where additional
if

risk can

risk control could be applied

appropriate. Significant

occur in the average case or in

individual categories. New risk
identified should be

introduced in a timescale of two years.

controls

10 High Risk

An area where the Harbourmaster
needs to recommend rapid action.

24

Table 5 - Risk Management Action Criteria

REVIEW OF PLANNED RISK CONTROL

The previously identified risk control measures were reviewed with respect to

the revised ranked hazard list. These

were then considered in relation to the

Marlborough District Council

Page 10




Report No: 09NZ190 MARLBOROUGH SOUNDS HARBOUR Mﬁﬂl%

Issue: 1

Navigational Risk Assessment Review

241

key hazards as appear at the top end of the raked hazard list, taking account
of changes since 2005. Those hazards with heightened scores in individual

consequence categories were also reviewed.

The outcome of the re-scored hazard list and a review of the current status
of risk control measures dictated the approach taken in identifying any new
or modified risk control measures. This is addressed in more detail in
Section 6 of this report.

Control Adequacy Assessment

Annex E presents a detailed summary of the achievements made in the
process of risk control implementation in Marlborough Harbour. A Control
Adequacy Assessments is made, using the criteria supplied by the NZ risk

assessment guidelines.
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MARLBOROUGH SOUNDS HARBOUR - OVERVIEW OF CHANGES

The Marlborough Sounds Harbour is both geographically extensive and
diverse. It has exposed coastal and inshore waters, areas of high tidal
velocity, as well as relatively sheltered areas in the inner Marlborough
Sounds. Accordingly a variety of marine environments exist, some of which
provide natural hazards for the navigator; most notably exposed coastal sea
areas directly influenced by weather systems in Cook Strait and narrow
passages where strong tidal streams create extremely turbulent conditions.

The prevailing wind is from the north. However, winds flowing through
valleys and over ridges results in local accelerations, variable direction and
gustiness at sea level. As a result sailing is variable in the area; accordingly
there is a predominance of power-driven vessels in marinas on the Sounds.
The potential for uneducated leisure owners with high powered craft being
involved in near misses and collision is reflected in the large number of
incident reports. There has been a worst credible collision off the Snout at
about the time of this review.

Navigational use within harbour limits is varied with a large range of vessel
types including ships engaged on international and coastal trades, fishing
and small commercial vessels, marine farming and supporting craft. The
population of recreational craft has been rapidly growing, with increasing
demand for berths, especially in Queen Charlotte Sound. This growth in the
period since the 2005 risk assessment has continued, facilitating marina
expansion. A dry store was planned, which would facilitate recreational use
by those who do not have the time for the maintenance commitment
associated with craft kept in water. At the time of report preparation, it is
understood that progress on the dry-store has been deferred.

The Sounds may be divided up into distinct areas, these being the Queen
Charlotte and Pelorus (including Kenepuru) Sounds, Admiralty Bay and
Croisilles Harbour. The areas differ somewhat in physical characteristics,
but more significant is the difference in the patterns of navigational use.
Distinct patterns are evident, with the greatest range and concentration of
use confined to the Queen Charlotte Sound and Tory Channel, with
corresponding greater potential for conflict between harbour traffic. Pelorus
Sound, Admiralty Bay and Crossilles Harbour are used more extensively for
marine farming and large ships are generally absent from this area (with the
exception of occasional cruise vessel and ferry visits into Pelorus Sound).
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3.1.2

However, as identified in the 2005 risk assessment the problems of Marine
Farm lighting and their compliance remain.

The principal port for the Marlborough District is still Picton, close to the
head of Queen Charlotte Sound. Shipping includes ferries, bulk carriers
(engaged on international and coastal trades) and visiting cruise liners.
Cruise vessel numbers have risen, with a number choosing to not visit
Picton wharves, but instead providing a scenic visit for passengers, alongside
a call into Ship Cove. Apart from pilotage, there is no cost to a cruise vessel
operator for visiting the Marlborough Sounds and to land passengers at an
attractive historic site.

Cod Fishing Ban

In the last year, a blue cod fishing ban has entered into force, with a view to
the protection of stocks. This has had the measureable effect of influencing
more small recreational vessels to transit to the outer sounds area to fish.
The limited consultation feedback that was made available strongly
suggested that Tory Channel entrance has experienced a significant increase
in recreational fishing charters and private craft that transit the Tory Chanel
entrance and anchor to fish in the seaward side of the approaches.

The resident fishing vessel fleet is supplemented during the Hoki fishing
season over winter, and many small commercial vessels supply services to
marine farms, residents in outlying areas and forestry activities throughout
the Sounds. Lack of road access to much of the Sounds limits opportunity
to launch trailerable boats and Water Taxis do provide a vital link to remote
properties.

Port Marlborough (Port Company)

Port Marlborough operates the Picton and Shakespeare Bay facilities. In
addition, it owns the Marinas at Picton, Havelock and Waikawa Bay. It also
owns the wharf facilities at Port Underwood and Elaine Bay, which are used
principally for marine farm related activities.

The Picton facility comprises five berths which can accommodate RoRo
ferries; large passenger vessels; fishing vessels; cement (bulk Carriers) and
marine farming vessels. The ferry wharves (no.1 and no.2) are dedicated
berths for Interisland Ferries, whilst Waitohi Wharf is dedicated the
remaining commercial shipping.

Port Marlborough’s commercial interests are focussed around its terminals
and other facilities. It has limited involvement in navigation but does
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provide the Picton Harbour Radio service. Pilotage is provided by a wholly
owned subsidiary of Port Marlborough with towage services provided by
external contractors. The Port Company is 100% owned by Marlborough
District Council via Marlborough Holdings Limited.

Both Marlborough District Council and Port Marlborough employ risk
assessment techniques in their internal management processes. At time of
this risk review, Port Marlborough announced that it was to conduct a risk
assessment of its own operations.

Navigational Traffic in the Marlborough Sounds - Overview

Ferry movements still dominate the Marlborough Sounds traffic profile,
transiting into and out of Picton via Queen Charlotte Sound and Tory
Channel. 95% of all commercial vessel traffic movements can be attributed
to ferry movements with transit patterns concentrated to discrete times of
the day. In daylight hours, this can and does coincide with dense leisure
use (including racing).

Other large vessel visits to Picton comprise; Log Carriers, Cruise Vessels,
and Bulk carriers. Water Taxis operate on scheduled routes and also on
demand; these provide a vital service to remote areas of the Sounds.

Numerous tug and barge operations occur on a daily basis throughout the
sounds.

There are over 600 marine farms in the Sounds, with a considerable fleet of
support and service vessels. The majority of marine farms are concentrated
in Pelorus Sound, but some are located in Queen Charlotte Sound and Tory
Channel.

Growth of commercial movements in the Sounds over 10 years is continuing.
However it is the growth in recreational use which needs to be highlighted.
Leisure growth (up until the adverse commercial climate) has been reported
to be in the order of 5,000-10,000 craft per annum nationally in New
Zealand. There is little doubt that this statistic has been reflected in the
Marlborough Sounds since the 2005 risk assessment and strong Growth in
recreational use is set to continue. There are presently 2,292 marina berths
available and storage facilities for a further 547. A large number of itinerant
leisure users are also present in the Harbour System who are thought to
travel from both North and South island locations to enjoy the area. The
Leisure and commercial vessel interface is concentrated in the Queen
Charlotte Sound area. Havelock, although perceived to be relatively quiet,
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supports a significant marine farming support fleet and, in line with leisure
use in general, is becoming busier.

Tory Channel - Incidents and Issues

Most recorded incidents are close-quarters in nature (i.e. near misses).
Indeed, in the 2009 review, the highest ranking hazard is a close quarters
situation between a ferry and a leisure vessel, this being a data driven result
based on frequency. The total recorded number of such incidents was 152
in the five year period since the risk assessment. The majority of these
incidents involved leisure craft. The number of near miss collision incidents
highlights a need for an effective traffic interface and communication. This
is an item that is training related and if addressed will enhance the ability to
respond to incidents at the time they are raised by transiting vessels.
Reports strongly suggest that leisure craft are often unaware that they are
becoming involved in a close quarters incident, or lack the understanding of
the situation. If intervention follow-up was introduced combined with local
publicity, it would be a problem shared and thus a problem addressed.
What cannot be ignored are the ongoing number actual collisions, causing
harm. This will raise risk in any form of risk assessment (liability or safety
based).

Other frequent occurrences continue to be close quarters situations between
smaller vessels proceeding at speed and meeting on rounding a headland. In
both cases, incidents are more likely to occur during the summer months
when the leisure load is highest. Evidence from the period between 2005 and
2009 suggests that the incidences of close-quarters situations are not
receding. This is probably due to the increasing numbers of leisure craft on
the sounds generally, but can also be attributable to the cod fishing ban
within the sounds, forcing the numbers of fishing vessels transiting the
sounds and using Tory Channel entrance up.

Groundings have historically occurred throughout Tory Channel, most
notably as a result of fishing vessel watchkeepers falling asleep or navigating
on autopilot with watchkeepers absent from the wheelhouse, although in the
period that the data was analysed for this review, no groundings were
recorded. Near groundings were, however, recorded and there were several
incidents that could potentially have escalated in to a grounding situation.
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REVIEW OF KEY RISKS

There are now 85 hazards in the Hazman database relating to the navigation
in The Marlborough Sounds. In the 2005 risk assessment, 84 hazards were
identified. An additional hazard was added to the hazard database because
incident data reports showed a significant number of mooring failures in the
interim between completion of the risk assessment and the 2009 update.
Failure reports include small craft, barge and marine farm moorings.

As in 2005, hazards by necessity remain at an overview level and therefore
represent “hazard groups”. It is doubtless that further hazards could be
identified if the groups were broken down into variants.

Most hazards are important in themselves and a considerable number score
significantly on one or more individual risk categories. This should be borne
in-mind when setting periodic review and when considering risk
management implementation. Before considering the rankings, two points
from the risk assessment review should be borne in mind:

e The hazard list has been populated using incident data alone, removing
the reliance on expert judgement. This leaves the assessment in a
sustainable and simple position to underpin its later recommendations
for risk management.

e The hazard list numerically reflects both present risk levels and the
present status of risk control effectiveness on the Sounds. Adding further
effective risk management can only reduce risk levels.

HAZARD RISK RANKING

The top thirty ranked hazards are presented in summary form below in
Table 6. They are ranked by the overall average risk score, from which it
can be appreciated the highest ranked hazards have all now entered the so
called “ALARP” region on a weighted average basis (showing a rating of 4,5,6
using the criteria in section 2.3). However, a number of risks in the top 30
still score appreciably in individual risk categories.

In many cases the hazards are scoring highly due to potential injury and loss
of life if the risk is realised. Following the study risk assessment policy,
Most Likely risks have been scored optimistically (i.e. most likely
consequences have been scored lower). This is because a large number of
near misses (near-hits) are recorded in the data. However, this belies the
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underlying frequency of incident reports, which in the opinion of Authors is

in need of attention.

The full list of hazards, ranked by risk, is attached at Annex B. For good
reason, this report has not taken a course to consider hazards individually,
but has reviewed Risk Control Measures which should improve underlying

incident frequency across the board. The Safety Management System can

then begin to review these top 20 hazards and seek evidence of decaying risk

levels.
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Table 6:- Top 30 Ranked Hazards

risk of Grounding at Tory Channel entrance.

This data-based review shows that risk overall is reducing, especially the

The alignment of the hazard
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data with incident data has produced some falling risks and some rising
risks. These are summarised for Collision and Grounding hazards in Annex
D. The tables show a reducing in grounding risk of an order of magnitude.

The passenger ferry services remain at the top of the table, although the
number of such hazards within the top 20 has fallen from 7 in 2005 to 6
now. Collision risk overall appears to have risen, this in part being driven by
a worst credible collision event in 2005, and others since, but it is also in
part being driven by an increase in close quarters reporting associated with
the recreational sector. However not all collision risks have risen and the
data suggests that the risk of RoRo on RoRo collision has also receded - this
is shown in the tables in Annex D.

It is recognised that an increase in most-likely frequency (i.e. that associated
with the close quarters reports) is due to an improvement in reporting by
officers engaged on the RoRo passenger services.

REVIEW OF RISK

The 2005 risk assessment provided risk scores that suggested that risk of
grounding was lying outside the ALARP scale as set for the review. These
scores were based on consensus. This was especially the case at Tory
Channel entrance and a number of risk control measures identified were
then designed to address this. Risk scores were based on incident and near
miss rates that were pertaining at the time. With the passage of time, the
number (and frequency) of near miss grounding and contact reports has
subsided.

With an incident data set having now been generated, risk quantum is now
accurately aligned with the data.

The review of risk control measures has considered the changed risk profile
after the hazards were reviewed and rescored to align with the last four years
of incident data. The review was undertaken with the objective of prioritising
risk control measures, providing risk reduction at the most economical cost,
taking due account of the risks as they fall.

The review of Hazards suggests that that grounding risk is receding, but
collision risk overall is not, this being underpinned by three worst credible
events in the past four years. Apart from a significant growth in traffic in the
four years since the initial risk assessment, there has also been a dramatic
growth in small recreational craft transiting Tory Channel Entrance in recent
months; this being due to the imposition of a ban on cod fishing in the
Marlborough Sounds.
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RISK CONTROL MEASURES

Marlborough Harbour is geographically large and its maritime activities
needing Harbour Master attention in some form are diverse. Activities range
from the offloading of large offshore oil rig structures in Admiralty Bay,
through to an extensive and successful Marine Farm industry, through to it
providing the main passenger and rail link between the North and South
Islands. The final ingredient is a growing recreational component, which is a
key driver for ongoing development of marina capacity, concentrated in
Queen Charlotte Sound.

Like any harbour enjoying the benefits of a significant flow of passengers
from international jurisdictions transiting its waters, there are due diligence
considerations to take into account. These passengers will have a different
perception and expectations of safety standards as well as different tolerance
of safety. An incident affecting the interests of affluent foreigners provides a
different type of due diligence problem to address than one wholly involving
domestic interests. The New Zealand ACC system provides clear limits of
compensation for harm to personnel, but there are legal case examples
whereby such a system can be bypassed to concentrate on the fundamental
processes of an organisation managing due-diligence. Such examples
include harbours and their regulatory systems.

The fundamental driver for introducing a voluntary port and harbour marine
safety code into New Zealand is to avoid the high cost of marine accidents
and associated liability litigation. It is a cost effective due-diligence exercise
for a harbour regulator to put in place reasonable systems of managing risk,
or to have structured plans in place to achieve this. Implementation of risk
mitigation that is considered costly can be reconsidered over a longer
timescale through giving consideration to cost benefit.

THE STATUS OF RISK CONTROL MEASURES- 2009

Since the 2005 assessment, many of the key risk control measures have
been significantly progressed. The thrust of the 2005 risk control measures
were to address the harbour interface with the Harbour Masters’ office and
thus develop further knowledge of the harbour traffic patterns and risks.

Annex E presents a detailed review of the present status of risk control
implementation, using the MNZ recommended Control Adequacy Assessment
Rating methodology. From this it can be appreciated that much has already
been achieved at Marlborough (summarised below) and that targeted
progress can now be planned to take forward key aspects of the risk control,
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but reduce cost by delaying some parts and reviewing the risk control
achieved by some harbour users.

Although risks appear to be subsiding, the outcome of this review suggests
that addressing the harbour interface should still remain a risk management
priority as it is not a significant cost item if addressed holistically. Key
milestones that have been achieved in the period 2005-2009 are:

e A Harbour Monitoring system based on AIS transmissions from
vessels over 300gt is generally in place, providing reception in most of
the key harbour areas required. This has included installation of a
structure on Arapawa Island to provide reception in Tory Channel and
its entrance.

e A Wireless LAN communication system with substantial band-width
has been installed (RCM 3.1), capable of backhauling AIS data to the
Harbour Office, as well as being capable of carrying radar and/or
camera data strings.

e An JIALA Compliant monitoring software system has been procured
(which would meet the requirements for traffic management), which is
currently monitoring traffic passively from the Harbour Office.

e A VHF recording system has been installed capably of recording 4 VHF
channels with the ability to monitor and broadcast on 1, 16, 19, 63.

e Significant inroads have been made into the provision of summer
patrols for the harbour, this having a recorded beneficial effect.

e Reporting of incidents has improved, especially near-miss collision
events involving RoRo ferries and recreational craft. A database of
such records continues to be populated as incidents occur. Although
it is recognised that a margin of under-reporting in any harbour, the
size of the data set is such that it can be used statistically to assist in
risk assessment scoring.

e The incident data records, together with harbour monitoring systems
have assisted in the harbour regulatory system becoming better
informed about harbour risks.

STATUS OF THE HARBOUR SAFETY MANAGEMENT SYSTEM

Marlborough District Council and Port Marlborough jointly developed a
Safety Management System document (SMS) in compliance with the Port and
Harbour Safety Code. The Harbour Office also developed a comprehensive
Harbour Safety Plan. Both were approved by Council and subsequently
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submitted to Maritime New Zealand in 2006, where the Safety Management
Document reached qualified approval. Approval of the SMS is based on the
requirement of further components to be developed. Since then, progress of
SMS development has stalled, with resource limitations being referenced by
both parties. Progress has been made in some areas; the Harbour Master
drafted a standard operating procedure for pilotage and pilot exempt
transits, which included some limiting criteria. This work is ongoing, with
pilots taking it forward.

The Safety Management System has standard good-practice systems
described within it and a process of consultation is an integral part. The
SMS is a key element of the Harbour Interface and it needs progressing.
Some RoRo operators were keen to participate, but need to under a
framework provided by the harbour safety management sytem.

CONSULTATION

Consultation was necessarily limited in this review because of ongoing bylaw
consultation. Most harbour users who were met reflected this, provided
strong opinion about bylaw consultation issues, taking the focus of any
discussion away from the review of harbour risk levels. RoRo operators
expressed a view that a forum needs to be set up to determine the way
forward to jointly manage risk and take associated decisions about
deployment of radars or other sensing devices on the Sounds.

Ironically, such a forum is intended by the Safety Management System
design, which emphasises the need for its ongoing development. The
consultation by user groups and for relevant user interests to be involved in
the development of, for example, harbour monitoring, is integral to the safety
management system as submitted to MNZ.

However, users who did provide feedback have misunderstood the role of the
Council as Harbour Authority as laid down in the Port and Harbour Marine
Safety Code. It is legally responsible and accountable for the Safety
Management of the harbour. It’s decision making needs to take consultation
and feedback into account, but it is responsible for decision making in the
detached interests of harbour safety management. The Harbour Authority
participates in the risk that harbour users essentially create which rapidly
translates into liability in the aftermath of a serious incident. That such
liability exists in New Zealand has been demonstrated by the Gisborne
Grounding incident.
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5.4 ANTI COLLISION MEASURES - RORO OPERATORS

There has been much work reported by the passenger RoRo operators to
address the risk of Grounding and Collision in the Sounds. Much of this still
needs to be recorded and it is with regret that this could not be achieved at
the time of this project. There was apprehension amongst operators to do
this before the bylaw consultation process had closed, and wvaluable
information still needs to be recorded about the overall system of risk control
measures. Although an understanding of the detail of RoRo ferry bridge
operational systems would provide understanding to differentiate between a
receding risk and one that is being actively driven down, there is little doubt
that the frequency of near miss groundings by RoRo ferries has receded. It
is also possible that the collision potential has been affected. The recorded
events suggest action still needs to be considered.

5.5 OPERATIONAL RISK CONTROL MEASURES

5.5.1 Harbour Staffing

When considering full time staff appointed to the Harbour Master function,
Marlborough Harbour has a Harbour Master and one Maritime Officer.
After-hours maritime rostered cover is provided by both the full time staff,
with an additional person utilised solely for the on-call duty. In practice, the
arrangement results in the Harbour Master being on constant call, even
when on leave, in order to satisfy a Harbour Code requirement for a suitably
qualified Harbour Master to be available at all times. In the summer months
a pool of part time Harbour Rangers are employed to solely provide a
harbour patrol function. The present harbour patrol arrangements (together
with patrol craft) were implemented by Council as a result of the 2005 risk
assessment.

It is understood that a proposal for the appointment of a Deputy Harbour
Master, two full-time Maritime Officers and administrator has already been
adopted by the Council, but is dependant on a sustainable funding stream.

Although it is difficult to generalise across different Harbours, it is the case
that other equivalent Harbours in New Zealand have suitable arrangements
in place, to provide a continuity of appropriately qualified Harbour Master
service.

For comparison, Northland Harbour, which is also geographically large, has
a full time staff complement comprising Harbour Master, Deputy Harbour
Master and six marine support staff. Environment Bay of Plenty, another
harbour of significant extents also has a Harbour Master, Deputy Harbour
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Master and six support staff, also full time. The nearest equivalent Harbour
handling the same volume of RoRo passenger traffic is, of course, Wellington.
Wellington Harbour is geographically smaller than Marlborough, but has a
Harbour Master, a Deputy, administrator and two maritime officers (a total
of five full time staff). Like Marlborough, Wellington also employs harbour
rangers for the summer months.

From the review of harbour staffing and considering a minimum, there
appears a clear need to provide for a suitably qualified Deputy Harbour
Master to provide cover for the statutory function. In all probability, Council
would be able to provide an administrator for the Picton Harbour office from
its existing resources.

Recommendation — Harbour Staffing

It is recognised that Council had adopted a strategy to provide the Harbour
Office with two full time Marine Officers as well as a Deputy to the Harbour
Master. However in the interests of providing a minimal cost response for
risk control, the following is recommended:-

As a minimum, fund the appointment of a suitably qualified Deputy Harbour
Master and provide administrator for the Picton Harbour Office from the
existing pool of council expertise.

HARBOUR TRAFFIC INTERFACE

Background

There was little doubt in 2005 that improvements to the harbour interface
were needed to provide a direct connection to harbour activities and the flow
of information. In 2009, although it can be recognised that other
improvements have been made, the harbour interface remains fragmented,
with large vessels transiting to Picton terminals using Picton Harbour Radio
and recreational craft (where fitted with VHF) interfacing the Marlborough
Marine Radio. Small commercial vessels use various means for
communication, some interfacing with Picton Harbour radio, some not.
There is no linkage between fragments and without training and cooperation
it is not possible for an interface to be developed.

Maritime New Zealand has IALA monitoring standards for Harbours in draft
for use in New Zealand, and it is prudent to adopt these, not just from the
ability to comply with the national standards, but more from the
management of liability perspective. The standards that Maritime New
Zealand are drafting were agreed internationally as a framework some 15
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years ago and traffic management is a requirement of Chapter V of the
SOLAS Convention.

Harbour Interface - Present Status

Picton Harbour Radio presently provides an interface with transiting ferries
and vessels using the port company terminals. Currently the service is
delivered by staff, who also have security functions.

Although much of the equipment that is needed to deliver improvements to
the harbour interface has been procured and installed in the Harbour Office
(at least for a system using AIS transmissions), its introduction is awaiting
manning arrangements to be solved and appropriate training to be identified
and sourced. The equipment procured is presently used in a passive way,
providing a record of events.

The IALA compliant software introduced into the Harbour Master’s office has
not been extended into the Port Company operations. Since the IALA system
of traffic interface relies on training to both make full use of the available
capability and to manage inadvertent liability issues3, training is thus
required before an effective vessel management/monitoring tool can be
realised. Such training is part of the IALA standard.

Marlborough Marine Radio presently provides a service to small commercial
subscribers and recreational users. It provides a service from 0600 to
2200hrs year-round, with Havelock radio providing a radio interface from
0800 to 2200hrs. Operators are rostered volunteers, who are located in
different sites, such as Picton, Blenheim or Wellington. They monitor the
recreational and small commercial VHF radio frequencies (Commercial
operators use Channel 66, which is encoded to maintain privacy). The
recreational channels experience very high call volume in the summer
months (chat).

The existence of Marlborough Marine Radio has significant benefit as it
allows the port operational channel to be kept clear. A co-ordinated Harbour
Interface would be able to monitor Marlborough Marine Radio’s channels
during out of hours periods (small craft working late or transiting into the
sounds late are known to attempt calls when MMR is not active). The service
provided by Marlborough Marine radio during working hours, can allow a
Harbour Interface to be manned by one duty operator.

? There are significant liabilities associated with the delivery of any traffic management function, the mandatory
delivery of which is written into the SOLAS Convention (Chapter V). Cases exist where a traffic management
function has become the target of legal action. The best defence is to ensure a proper system is in place with
appropriate equipment and training.
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5.7

5.7.1

5.7.2

An interface relationship assisting Marlborough Marine radio to coordinate
information for recreational and small commercial users would also provide
benefit.

OPTIONS FOR THE HARBOUR INTERFACE

There are a number of options to be explored to provide the Harbour
Interface.

Option 1 - Use of Wellington’s Beacon Hill Station

With modern equipment, training and provided local knowledge is available,
it is possible to operate a harbour monitoring service from any location.
Beacon Hill, the Wellington signal station, provides a monitoring service for
Wellington Harbour and its approaches. Its extension to Marlborough
would provide the benefit of existing experience. @ However Wellington
Harbour Master has advised that running an extended system from
Wellington without additional staff is not feasible. It would require another
person with local knowledge per watch to do this, providing no cost
advantage over a service being provided from Picton.

Any form of harbour monitoring, needs to be to IALA standards (in some
form) to protect the Council, in it’s role as Harbour Authority, from liability.
A back-up system would still be required in Marlborough, but the present
equipment located in the Harbour office is already in service and could meet
that need.

Enquiries concluded that Beacon Hill is a prohibitively expensive option for
providing a Harbour Interface. This option is not recommended further.

Option 2 - Development of Port Marlborough’s Harbour Radio

Port Marlborough presently provides a radio service and security patrols
using their own staff. The current situation is that the Picton Harbour Radio
staff are not trained in the supply of a harbour monitoring. The IALA
concept is designed to take existing staff with aptitude and deliver training
The Port Company considers there is a significant cost that would need to be
charged to Council as it has a view that Harbour Regulation is solely a
Council responsibility.

Although the Port Company does not bear any statutory responsibility for
harbour safety beyond the ends of its wharves, it is fair to say that the Port
Company participates in the risk of the vessels that are trading to its
terminals, a point clarified by the New Zealand Port and Harbour Safety
Code. It is unfortunate that evaluation of the Port Company service was not
able to be undertaken during the course of this review.

Marlborough District Council Page 26



Report No: 09NZ190 MARLBOROUGH SOUNDS HARBOUR Mﬁﬂl%

Issue: 1

Navigational Risk Assessment Review

5.7.3

5.7.4

5.7.5

5.8

5.8.1

Option 3 - Marlborough District Council Provide a Service

This is the option on which present budgetary estimates have been based. It
introduces a harbour interface that is developed from the Harbour Office. In
addition to the provision of a Deputy Harbour Master, a manager and six
staff are taken on. This essentially duplicates something that is already
partly available using resources from the Port Company (with development),
suggesting that cost savings can be made. Accordingly, as a result of the
2009 review, providing the service solely by the Council is not necessarily a
preferred option.

Option 4- Marlborough District Council and Port Marlborough both contribute
resources - a Joint System

This option develops and improves Picton Harbour Radio into a harbour
monitoring service using personnel already available to the port company,
with the Council Harbour Office providing the staff needed to complete the
complement.

This option has the potential to provide significant savings over the options
for the Port Company to charge out the service and for the Council to provide
the service solely from its harbour resources.

If this option is taken, which appears from this review to be both practical
and cost effective, the Deputy Harbour Master (referenced above) could take
responsibility of the shared management of a harbour monitoring service as
part of the job description. This role, in relation to the Port Company
Interface, would need to be clarified and agreed between the two
organisations.

Recommendation — Harbour Monitoring

This section has partly referenced the procurement of IALA compliant
software and hardware, which resides in the Harbour Office awaiting the
next phase of implementation.

Having made significant progress, Authors of this report urge, as a result of
this review, that development of the Harbour Interface be given at least equal
priority with some of the technical options planned.

TECHNICAL RISK CONTROL MEASURES

Present Status

Marlborough Sounds has achieved reasonable AIS reception in areas of the
harbour frequented by vessels required to carry AIS transponders.
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Extending the type and size of vessel that carry AIS transponders has been
introduced in other New Zealand harbours. These devices provide significant
SAR benefits in the event of, say, a water taxi grounding. A number of
jurisdictions now use AIS devices to record passenger numbers on board
small passenger vessels. Class B AIS devices have fallen in cost dramatically
as availability has risen. There are a number of harbours in New Zealand
contemplating the carriage of transponders for all craft carrying passengers.
In international jurisdictions, the safety benefit of being identified to a large
passing vessel has provided for strong take up even by recreational users.

Deployment of Radar and AIS

There was a 2005 recommendation to place radar capability at Tory Channel
entrance designed to interface with the traffic management system, which
would be able to re-transmit identified targets as AIS signals. This would
enable a ferry bridge team being made aware of the presence of a small
vessel on the blind side of Tory Channel entrance.

Given the reported improvements made in bridge management by crews of
vessels using Tory Channel, but subject to the demonstration of such
systems, it is recommended to defer implementation of radar. A deferral
would allow for further clarification of the problem and solution, given that
at time of this review, consultation with RoRo operator stakeholders was

minimalised.

However, without radar it is not possible to detect transiting craft at blind
headlands or entrances that are not fitted with AIS transponders. As noted
above AIS reception in the Sounds now has significant coverage. There is a
realistic option to require more vessels to carry Class B AIS transponders,
which assists in identification to each other as well as providing for
immediate information for search and rescue response. This would improve
knowledge of users at Tory Channel entrance, but there would always be
small craft without transponders.

An alternative to radar and the equipment required to retransmit targets as
AIS signals is to deploy a CCTV camera, overlooking Tory Channel entrance
(this is likely to be a more economic option) is seen as a viable alternative. In
addition to assisting in the evaluation of the problem, a camera would allow
harbour interface operators to verbally advise an approaching RoRo ferry of
the presence of a recreational craft transiting Tory Entrance*.

Based on data collected over a period of time it would be possible to consult
with stakeholders in an open forum on the need for Radar at Tory Channel
entrance.

* Some recreational vessels are not fitted with VHF and it is not known how many vessels fall within this category.
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5.8.2.1

5.8.3

5.8.4

AIS

The deployment of AIS transponders internationally has had a significant
effect on the safety of navigation. AIS Class B has been introduced in many
harbours, especially for small vessels carrying passenger traffic. As well as
positional and identification records that are updated every three minutes,
these can be used to provide passive records of passenger numbers and
location, which are vital pieces of information in the aftermath of a serious
incident.

AIS Class B transponders are significantly cheaper than Class A units, as
required by vessels over 300GT (or NZ maritime rule equivalent). The
advantages of vessel to vessel identification are significant and users of
recreational cruisers fit them to be seen in a seaway by a larger vessel.
There is no doubt these are being be introduced to New Zealand and other
such harbours are implementing bylaw requirements. Although Class A
transponders produce records readily suitable for incident investigation, the
cost effectiveness of the (less precise) Class B units should be considered for
Marlborough. For emergency response and SAR, a transponder carrying
vessel can be provide with immediate assistance to the correct location. The
AIS receiving system that is in place at the Harbour Office can already
deliver this role.

Recommendation — Radar and AIS

It is recommended that procurement of radar be deferred and the alternative
option of CCTV camera procurement be considered. As there is already
communications band-width available, there is only installation cost to
consider. This option should be supported by Class B transponder
requirements for small commercial vessels. This would allow RoRo ferries to
identify such vessels on board and be aware of their position. Enquiries
suggest that Class B transponders supplied in bulk could be available at a
cost circa $1000 per unit.

Environmental Instruments — Tory Channel

The risk control measure identified the need to obtain environmental
conditions at a number of sites in the area of the Marlborough Sounds. The
primary focus was on the area of highest risk and risk benefit - Tory Channel
Entrance.

The only means of addressing the delivery of accurate weather information
conditions at Tory Channel entrance is to provide environmental monitoring
equipment. Establishing a wave rider buoy not only has safety benefits for
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5.8.5

5.9

closure of Tory Channel Entrance (i.e. the setting of agreed environmental
limits) and allows ferry operators to have the most efficient use of the Tory
Channel entrance. Direct knowledge of the sea conditions at the Entrance
would be available to all users, thus providing benefit for those wishing to
transit the entrance to fish outside the Sounds. As noted earlier a key
chance of harbour usage since 2005 is the marked increase in Tory Channel
entrance transit by recreational craft engaged in fishing, pursuant to the Cod
fishing ban in the Sounds.

Recommendations — Environmental Monitoring

The primary focus on the area of highest risk and risk benefit is Tory
Channel Entrance.

It is recommended that the option to deploy a wave rider buoy at Tory
Channel entrance be taken forward, but costed in detail before final
decision-making. As there is already communications band-with available to
transmit the data ashore, there is only installation cost to consider. There is
also the option for NIWA to deploy, take responsibility for data transmission
and to maintain a buoy.

PILOTAGE

Pilotage was the subject of recommendations arising out of the 2005 risk
assessment. Pilotage has now been taken in house by Port Marlborough, it
being the sole pilotage service on the Queen Charlotte Sound. The ongoing
development of pilotage is now a matter for the Port Company, which has
indicated it was taking an assessment of its operations at the
commencement of this review. Pilotage is key to movement risk management
and its effective Safety Management Interface with shipping is vital. As part
of the risk review and to assist with frequency, extracted AIS data of some
reported incidents were reviewed and the data combed for vessel interaction
in key hazard areas. Pilotage boarding occurs at Tory Channel entrance and
the following data extract is from a record of boarding activity in the area,
which occurred within the timescales of the assessment of changed risk
quantum. It is included to assist in the development of the Marlborough
Safety Management system and demonstrates the value of recorded data to
improve Safety Management awareness. Figures 2 and 3, reference the same

boarding event.
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Figure 2: Record of Inbound Passenger Vessel Via Tory Channel - Pilot

Figure 3: Pilot Boarding Location - Tory Channel Entrance.

The referenced boarding event occurred in the middle of the vessel transit
from sea into Tory Channel in the timescales of this rescoring work. Sea
conditions on that day were marginal at the entrance, probably making
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boarding difficult for the lightweight rib employed for the pilot transfer. AIS
time stamps suggest the pilot boat and inbound vessel came together at the
outer location shown. The vessel is in the middle of transit through a known
hazard and already entered without a boarded pilot. It is difficult to comply
with IMO guidelines for boarding practice and the Master Pilot Exchange
(MPX) under such circumstances. There is a legal argument available for
leading in, but planned leading in would produce a totally different track
result, with the pilot vessel being aligned with leads to show the inbound
vessel the route to takeS and, literally, transiting itself. Leading-in is also
only recommended via developed procedural controls and with established
communication protocols, shore, pilot and vessel. It is pointless a pilot
boarding a vessel once it has passed the key hazard at Tory Channel. This
event is referenced for both safety management reasons and evidential for
the need to provide an improved harbour interface only. In liability terms,
the responsible Harbour Authority can unknowingly participate in the
decision which can result in a reduced safety margin, however well
intentioned the decision was.

CONCLUSIONS AND RECOMMENDATIONS - PILOTAGE

e Figures 2 and 3, above, underpin a practical the need for Marlborough
Harbour to develop an effective harbour monitoring interface. This would
assist in decision making for marginal conditions and adherence to
procedures based on best practice. Such procedures should be
developed.

e Port Marlborough is conducting its own risk assessment, which should
include its pilotage operation and transfers in marginal sea conditions.

e The suitability of a lightweight RHIB for pilot transfers in the sea
conditions in the outer Sounds needs to be considered as part of the Port
Company’s own risk assessment.

e In accordance with the requirements of the Port and Harbour Marine
Safety Code, the Port Company risk assessment needs to dovetail into
the existing Harbour Risk Assessment findings.

e The wave monitoring device recommended as a result of the main
harbour risk assessment would provide the parameters needed for
decision-making to be taken for vessels requiring pilotage to be boarded
at the Northern Entrance.

> In 1996 the passenger vessel ALBATROS suffered a serious grounded incident on an underwater reef in the Isles of
Scilly, UK. It was being led in after being without prior planning or MPX and the pilot vessel did not take a
controlled shallow turn, causing the led vessel to divert across the reef. The pilotage company was independent, but
this did not prevent significant liability cost being incurred to the responsible harbor authority. New Zealand law,
like English law provides liability limitation to the Pilot, not the harbour system.
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OTHER TRAFFIC MANAGEMENT OPTIONS - ONE WAY OPTION

There is a need to consider the option of one way transit down Tory Channel,
this being tabled at commencement of this review as an option for risk
control, in the event all other options were cancelled on grounds of cost.
Subject to full understanding of the anti-collision measures now in place on
board passenger RoRos, this risk is the highest ranked of the 2009 review.

If a one way system were introduced, the risk of large vessel to large vessel
collisions in Tory Channel would effectively be isolated®. It would also allow
the introduction of the traditional protocol of transit on the starboard side of
the channel? for all large vessels proceeding past Dieffenbach. This would be
achieved by entry via the Northern Entrance and exit for RoRo vessels only
through Tory Channel.

It would not, however, affect the collision potential between a large vessel
and a small recreational craft in the one way zone.

The costs and benefits of such an option would need to be carefully
considered in conjunction with the RoRo operators.

® The Isolation of risk is one of the recommended options in the Australia New Zealand Risk Assessment Standards
(ANZ4360, 1999).

" Commercial vessels (other than RoRo ferries) outbound from Port Picton move over to the northern side of Queen
Margaret Sound in order to transit clear of the Dieffenbach entrance to Tory Channel, in case there is an inbound

ferry.
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6 CONCLUSIONS

1.

The quantum of risk has been reviewed and is now aligned with the
significant volume of incident data available for the harbour. Risk is
showing signs be falling, possibly due to improved systems of on-board
transit management for RoRo ferries.

The level of harbour traffic, especially recreational, has risen significantly
since the 2005 risk assessment. This was predicted and the increase is
expected to be ongoing, with Queen Charlotte Sound receiving the
greatest traffic density.

A key traffic increase is the transit of Tory Channel entrance by small
craft wishing to fish in the seas adjacent to Tory Channel entrance. This
increase has been influenced by the Cod Fishing ban in the Sounds.

The risk review was based on the existing hazard records and suggests
that risk of grounding is receding. However in the five years since the
risk assessment there have been three worst-credible collision events
recorded across all sectors of harbour users. Collision risk has thus
been rising, with the exception, it appears of RoRo ferry on RoRo ferry.

Given the foregoing, a key finding of this risk review is the need to
continue to make improvements to the harbour monitoring interface, and
progress the implementation of the Safety Management System. Options
for this service have been laid out in Section 5.

The deployment of AIS receiving equipment and software to monitor the
result is already providing information of Safety benefit to Marlborough
Harbour. Harbour monitoring software to IALA Standards has been
procured and is awaiting a decision for its implementation in either the
Port Company; the Harbour Office, or a combination. Decision-making
information against each of the options is provided in this report.

The Harbour Safety Management System has been developed by
agreement of both the Port Company and the Harbour Office. It has been
submitted to maritime New Zealand and obtained the first stage of
approval. The system has since stalled, with components and
proceduralised systems needing to be developed. Its progression is
resource dependent, but there is a somewhat urgent need for progression
to continue.

The review of risk control measures to determine the most cost effective
solution is presented in Section 5. There are considerable harbour
budgetary savings to be made, especially with the choice for development
of the Harbour Interface. These need to be evaluated as a result of this
report.

RoRo operators report having introduced systems to manage their
transits through Marlborough Harbour. However tripping to evaluate
and understand the benefit was declined until the process of bylaw
review was complete.
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7.1.2

71.3

10. Port Marlborough announced its own risk assessment of its operations

11.

during this risk review.

There is a risk control option to consider a one way system for traffic
using Tory Channel. It is not taken forward by this report as it would
need both consultation and further development. As an option, it may
have has the merit of providing savings in the provision of risk
management.

RECOMMENDATIONS

1.

The process of available risk control assessment should be continued
with passenger RoRo operators to confirm the data driven findings of this
risk review. It may be that some risks are being lowered further, but their
effect cannot at this time be integrated into the findings of this report.

Risk Control Deferral and Equivalents

2.

It is suggested that high cost items, such as radar deployment should be
deferred, whist stakeholder systems managing harbour transit are
evaluated and incorporated into the Harbour Safety Management
System. There are alternatives suggested to instead consider the use of
CCTV in conjunction with requirements for more vessels to be fitted with
Class B AIS transponders.

Alongside deferral of radar installation, the alternative option of CCTV
camera procurement should be considered. As there is already
communications bandwith available, there is only installation cost to
consider. This option, combined with an improved monitoring interface
for the harbour would remove the need for an AIS base station at Tory
Channel entrance.

The option above, if taken, should be supported by increased Class B
transponder requirements for small commercial vessels. This is
occurring in other New Zealand Harbours. Enquiries suggest that Class
B transponders supplied in bulk could be available at a cost circa $1000
per unit.

Key Risk Control - Harbour Interface Monitoring

5.

Having made significant progress, Authors of this report urge, as a result
of this review, that development of the Harbour Interface be given at least
equal priority with some of the technical options planned.

Key Risk Control — Safety Management System Development

6.

The development of the Marlborough Harbour Safety management
System should be progressed. The aspects of organised consultation in
its design should be implemented to allow users and harbour interface to
share information. The consultation should recognise the role of the
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Marlborough District Council as the decision-making Harbour Authority
responsible for Navigational Safety.

7.1.4 Harbour Staffing

7. As a minimum, it is recommended that a Deputy Harbour Master be
appointed and an administrator be provided to the Picton Harbour Office
from the existing pool of council expertise.

7.1.5 Environmental Monitoring

8. The option to deploy a wave rider buoy at Tory Channel entrance should
be taken forward, but costed in detail before final decision-making. As
there is already communications band-with available to transmit the
data ashore, there is only installation cost to consider. There is also the
option for NIWA to deploy, take responsibility for data transmission and
to maintain a buoy.

9. Wave and wind monitoring, combined with a replacement tidal height
monitor would provide the base data on which the criteria parameters for
use of Tory Channel entrance can be based.

7.1.6 Pilotage Systems

10. A review of Pilotage boarding from AIS data, underpins the practical need
for Marlborough Harbour to develop an effective harbour monitoring
interface. This would assist in decision making for marginal conditions
and adherence to procedures based on best practice. Such procedures
should be developed.

11. Development of Pilotage Systems at Marlborough is now a Port Company
Function, supported by the Harbour Office, which will be aided by the
Port Marlborough risk assessment commenced during this review. There
are a number of points that need to be forwarded to those conducting
this risk assessment.

e The risk assessment should include pilotage operations and transfers
in marginal sea conditions.

e The 2005 joint harbour risk assessment had recommendation for
Queen Charlotte Boarding to occur further to seaward to allow
adequate time for Master Pilot Exchange to occur. This should be
taken forward to the Port Company risk assessment.

e The suitability of a lightweight RHIB for pilot transfers in the sea
conditions in the outer Sounds needs to be considered as part of the
Port Company’s risk assessment.
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ANNEX A

RISK CRITERIA USED FOR THE ASSESSMENT
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The risk assessment criteria used for this risk assessment is as follows:

Category

Description
(AS/NZS
4360)

Definition

Operational
Interpretation

F1

Frequent

An event occurring in the
range once a week to once an
operating year.

yearly

F2

Likely

An event occurring in the
range once a year to once
every 10 operating years.

1 -9 years

F3

Possible

An event occurring in the
range once every 10 operating
years to once in 100
operating years.

10 — 99 years

F4

Unlikely

An event occurring in the
range less than once in 100
operating years.

100 - 999 years

F5

Rare

Considered to occur less than
once in 1000 operating years
(e.g. it may have occurred at a
similar port or harbour
elsewhere in the world).

>1000 years

Frequency Matrix Scales Used to Score This Risk Assessment

c| ca 6 7 8 10
0
;‘ C3 5 6 7 9
€
q| 2 3 4 6 8
u
“lci 2 2 3 6
n
ot
e | co 0 0 0 0
;req“e““ ¥5 ¥4 F3 F2 F1
e i —

Risk Matrix Used to Score This Risk Assessment
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@ People Property Environment Harbour
8 Stakeholders
(/2]
Insignificant Insignificant Insignificant Insignificant
co . . - . .
Possible very  minor Negligible environmental impact.

injury (e.g. bruise).

(NZ$0-10,000).

Tier 1 may be declared but criteria
not necessarily met.

(NZ$0-10,000).

(NZ$0-10,000).

c1 Minor Minor Minor Minor
Single slight injury. Tier 1 to Tier 2 criteria reached. Bad local publicity or short-
(small operational spill). term loss of revenue, etc.
(NZ$10K-100K).
(NZ$10K-100K). (NZ$10K-100K).
c2 Moderate Moderate Moderate Moderate
Tier 2 Spill criteria Reached, | Bad widespread publicity,
multiple minor or single capable of being limited to | temporary navigation
maijor injury. immediate area within harbour or | closure or prolonged
port zone. restriction of navigation
(NZ$100K-1M).
(NZ$100K-1M). (NZ$100K-1M).
c3 Major Major Major Major
Lower Tier 3 criteria reached, with | National Publicity
Multiple major injuries or pollution outside harbour or port | Harbour faces temporary
single fatality. zone expected. Chemical spillage | closure of a navigation
or small gas release. channel affecting
Potential loss of environmental | movements to a port or
amenity. ports for several days.
Ensuing loss of trade.
(NZ$1M-10M). (NZ$1M-10M). (NZ$1M-10M).
ca Catastrophic Catastrophic Catastrophic Catastrophic
Tier 3 criteria oil spill reached with | International media
Multiple fatalities. support from international clean | publicity.
up funds. Widespread beach | Port closes, navigation
contamination or serious | seriously disrupted for an
chemical\gas release. Significant | extended period. Serious

(NZ$10M+).

threat to environmental amenity.
(NZ$10M+).

and long term loss of trade.
(NZ$10M+).

Consequence Matrix Used to Score This Risk Assessment

‘1‘2\3\4‘5‘6‘7‘8‘9 lo\
Nothing Very little is in place Improvements in Reasonable measures are in Everything
is in progress place practicable is in place
place
B

Risk Control Adequacy Rating Criteria
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Vessel Types Used in the Risk Assessment

Vessel Type Comments
RoRo Freight and/or Passenger RoRo
Bulk Carrier Log Vessels; Salt or Cement
Dry Cargo
Fishing Vessel Hoki
Scallop
Fishing Vessel over SO0GT
Harbour Tug
Kayak Used specifically where necessary

Leisure Craft

Small Cruiser Sail

Small Cruiser Motor

Waterski Craft

Personal Water Craft

Self-drive Hire

Racing Yacht

NB; Leisure Craft are used for many
activities on the Sounds, including
recreational fishing or recreational diving.

Passenger

Large Passenger Vessel (Cruise Liner).
Small Passenger Vessel (Locally
Operating within the Sounds).

Water Taxi

High Speed service either on schedule or
demand.

Pilot Vessel

Vessel or Craft used to deliver Pilot to
large vessels.

It should be noted that the hazards can relate to more than one vessel type
grouping e.g. Leisure, but vessel types related to are made clear in the
hazard detail on hazard sheets.

HAZMAN risk assessment software.

and secondary vessel types to each hazard.

Marlborough District Council
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Accident Categories Used in the Risk Assessment

Collision

Man Overboard

Contact Berthing

Mooring Failure

Contact navigation

Personal Injury

Fire\ Explosion Pollution
Foundering Swamping
Girting Tsunami
Grounding Wash

Risk Assessment Areas for the Sounds

Area Name Iden‘:‘i;?:ation
Port Underwood Area 01
Cloudy Bay Area 02
Tory Channel and Approaches Area 03
Outer Queen Charlotte Sound Area 04
Central Queen Charlotte Sound Area 05
Picton Harbour — East Area 05a
Picton Harbour — Shakespeare Bay Area 05b
Queen Charlotte Sound — Grove Arm Area 06
Outer Sounds - Coastal Area 07
Outer Pelorus Sound Area 08
Central Pelorus Sound Area 09
Pelorus Sound — Kenepuru Area 10
Pelorus Sound — Havelock and Approaches Area 11
Admiralty Bay Area 12
French Pass and Current Basin Area 13
Durville Island West Area 14
Croisilles Harbour Area 15

Marlborough District Council
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Issue: 1

MARLBOROUGH SOUNDS HARBOUR
Navigational Risk Assessment Review

A chartlet of the Marlborough Sounds is attached over the page, depicting the

areas geographically.
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ANNEX B

MARLBOROUGH HAZARD REVIEW - RANKED HAZARD LIST
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