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Inspection and Audit of Port Taharoa Operations

EXECUTIVE SUMMARY

Cwaves Ltd (Cwaves) was instructed by Maritime New Zealand (MNZ) o conduct an,

inspection and audit of the Port of Taharoa operations, pursuant to Section 33T of ik
Maritime Transport Act 1994, The objectives of the audit were to review<t: e”'*;&;;;sk“

assessmenis of the Port Taharoa operations; review the development of the &oﬁ”e‘ t@g Bnal

«ed co thzoge far the

T

current and future operation for the port. It also provides ,e‘menda jons: }f fﬁe Director

of MNZ for improvements to be implemented by Ne\% ea}"SteeI (N%ﬁ%@s fﬁe operators
of Port Taharea, in order fo satisfy the requ&reme?i@ o%gbe New %iand &grt and Harbour

2, The current exp:
and includes s

| at i‘a The ft gexpansmn of the trade to three vessels presents a
e‘% due to m%@%gack of experience of the crew and management of the

L

ss. It is in a fair condition, but is considered to require significant
tmprqg/e«r”ﬁ@énts to the inspection and maintenance regime to continue to be operated for
then% ﬁ% Taharoa operations. Particular focus is required on fatigue sensitive

components

4. To date, the SBM has been operated with un-certified critical equipment (4 D-shackles
between the tri-plate and the turntable) for which the breaking strength, proof-loading
and Safe Working Load are not known. Following the audit, the operator has committed

to replace these components.

cwaves
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5. A number of flaws and / or inconsistencies have been identified in the previous

engineering anaiyses conducted for the SBM, which will likely render some of the

results and conclusions drawn fo be invalid.

i
7. The risk assessments conducted comply with the New Zeajgr%g%orf%and F%f%pur

C’%ﬁvﬁ%

Marine Safety Code (NZPMSC) requirements. A number o@;Hel %t‘é‘@?ﬁed R;s f% everits

wa

did not adequately describe the reality of the operatlons as u\?’ﬂﬁé{sed u£ a%audn

| w%

\J‘ewou su;}g w‘ég;590|r1t failure’ that existed with the single
licensed pilot . @g\{e fal’ d. At the %@oﬁhe audit, there was no licensed pilot and
approved traigﬁ g plan, resutm‘; nithe issuance of an Exemption Certificate under
certain Q"ﬁ% ns by the Dir of MNZ, to enable the continued operatlon of the

T

termlnﬁw»

-\‘W»//‘
a

oil |ﬁ@9s ry standards and guvdellnes is therefore considered to be equally applicable.
There has been a lack of engagement with the oil industry in this regard and use should
be made of their considerable experience and experiise in the operation and

maintenance of SBM's.

A total of 42 recommendations are made {o the Director of MNZ.

cwaves
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1 INTRODUCTION

1.1 Preamble.

1.1.1

1.1.2

1.1.3 Té@a number

: Review ihe develepment and nature of the Taharoa Harbour Master's current

operational parameters;
Review of the mooring system and its development;

v)  Carry out a statutory inspection and audit to include reviews of relevant
documentation, interviews with key persons and witnessing operations at the
Port of Taharoa.

vi)  Provide a report with appropriate recommendations to the Director of MNZ.

Cwaves
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1.2.3 The audit consisted of fwo phases; a document review phase and an on-site
inspection. With regard to the document reviews, we have reviewed a number of
documents provided by both MNZ and NZS. The documents that we ha”\?‘ﬁ%}%
considered are listed in Appendix B. The majority of documents were provudgd?;fi

us before or during the audit, however, a number of documents were p’ﬁav&gﬁﬁ

following the audit as a result of the discussions held. Where app(%pnafg we Tefer

to those documents in this report. £. 0.~
P %%%%2%%
1.2.4  The on-site component of the audit was completed in Sep 2}3\1@%@014 by @apﬁlgﬂ

Nicholas Cooper and Mr Simon Burnay of Cwaves, ‘gt eQﬂfng MNZ%ﬁ

1.2.5

1.3

1.3.1

1.3.2

FACS Enhanced Survey Programme, the new IMO Ballast

’ater Man@géﬁgﬁ Plan, and carried out detailed studies and calculations on the

Internal and External Audits. | also have ten years’ experience operating the SMS
of a major infernational container company, including Internal and External Audits
and Master's Reviews of the SMS. In addition, | have ten years’ experience as a
Superintendent and Marine Surveyor and four years' experience as a Marine
Consultant, investigating marine incidents and acting as an Expert Witness at
litigation.

cwaves
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1.3.3  Simon Burnay (SLB}: | am a Naval Architect, specialising in vessel hydrodynamics,
moorings and marine operations. | have approximately 15 years’ experience as a

marine cansultant during which, | have provided analysis and opinion in relation "

NS

a wide range of vessel mooring and marine operations matters, | was fg%gme@@, A
director of a UK based marine consultancy firm, providing technical anaf%ifﬁé

7

vessel owners, charterers and oil/gas majors on offshore terminal&ing}%ﬁf ship-
handling, pilotage and mooring aspects. This included undegaﬁl/&n@%%%oﬁ?ing and
operability analyses for existing and proposed offshore t%&%s in e g%ed

tocations worldwide and defining safe operating limits l’%&gﬁ%n tion v;@%%e?%&

of stakeholders, including various oil majors. | also have%?fggﬁence of 1%; haroa
x?@« i
SBM, having been involved with operability aggs”@ssments on@@

“of ship
_ thé* TAHAROA

i

operators and for previous incident inv,sig}%i&"ﬁijsyconcer]
EXPRESS. A5

1.4 Background

1.4.1  New Zealand Steel Limiteg:. 1ZS) carrier loading operation at

Taharoa for the export of‘l. n=sand’’. The iron sands are pumped out to the export
2, g

vesse! in slurry for »%o sub-ses

Mooring (SBM). T ii&.is Jocated 1.% fical miles offshore on the west coast of

the North |s| '

similar

o

ﬂ-mprises &a; 7 % of the slurry mixture, is decanted from the holds
) pen sea, at which point the vessel departs the SBM.

afriets: This means that the vessel is double hulled with wide side wing ballast

k%, and flush sided holds, which minimises the sloshing effects of free water on
tp of the iron sands cargo. Additional features that were built in to this vessel
included a raised forecastie deck for additional protection of the crew from sea and

spray when securing or letting go the main hawser, and a Schilling Rudder which

1 Iron-sand’ is the name commonly given to the naturally occurring deposits of Titanomagnelite that exist in the Taharoa
region.
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offers greatly improved steering capabilities at the very slow speeds required for

approaching the SBM. An improved de-watering system was also incorporated in
-

the vessels six cargo holds. %3\%
g Q&@,@
1.4.3 A special mooring post incorporating a load cell was also installed; the maifi o@g g
lead was increased in diameter from a standard Panama Lead S|ze an ;/!Eh with

disconnecting the two slurry pipes.

1.4.4  These design features were built in to

% Y

i foilow%ga serles of serious and
potentlaliy serious safety incidents _ pre%%e’us vesselsy é@,ch included fatalities

_ aroa is a compulsory pilotage area, and tug services are not available.
T ie vessel's operations are attended by a dedicated support vessel, which
operates from the nearby harbour of Kawhia, and access to the vessel for the pilot,
operations staff, visitors, stores, provisions and crew changes is provided by
helicopter from the Operations Cenfre. The service boat also acts as the helicopter

stand-by vessel.

cwaves



Our ref: CW/812/R01/NC/SL.B Page 10

Inspection and Audit of Port Taharoa Operations

1.4.7  On 15" March 2012 the Harbour Master at that time, Captain John Ireland, advised
NZS that he was imposing operational safety parameters for the new vessel “TD"
at the buoy in its new location. These would be a maximum significant wave heig’ﬁ‘%

T

(Hs) for mooring of 2.6 m, and a maximum Hs for departure 2.9 m, maximumg )

e 2

A

&, v
speed of 30 knots, and maximum allowable “peak” loading on the hawsef bf 13

e ofithe
(2 M

cCwaves
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2 THE PORT OF TAHAROA

21.1  The Port of Taharoa is located on the West Coast of the North Island of New

shows the location of Taharoa.

| »umped over-board before the vessel sails,

2.1.4 <§/%ée%rt of Taharoa is defined by Harbour Limits consisting of a circle of 5 nautical
miles radius centred on the Mine Pump House and intersecting a line drawn
towards 270 degrees (true) from Albatross Point? The limits of the pilotage district
are defined by a seaward arc of a circle of radius 3 nautical miles centred on the

2 TM-8000-011 - Taharoa Port information - FINAL v3.0 - 8 Sep 14.

cwaves
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terminal pumping station (38° 10.6’S, 174° 42 4'E)*. Pilotage is required for all
vessels greater than 500 gross tonnage.

2.1.5 The SBMis located in water depths of approximately 32 metres.

2.1.6  Figure 2.2 below, shows the arrangement of the Port of Taharoa®.

—— BEPTHS i METRES WES B2 DATUM

- - T

TAMARDA HARBOUR LMY
i : B o

EXFORT VESSIL
AEMGTH 28¢m +
20m HAWZER

-

ararenana

i . -l P B
0NN SN0 WEST JOKEE D L E T L

TAHAROA

b ot et e e o v

LN MR gl st ot i i

Figdré 22 — Layout of thé"Por.t( of Taﬁéroa -

HZ 2424

3 Maritime Rule Part 90, Appendix |.
4 TM-60600-011 - Taharoa Port infarmation - FINAL v3.0 - 8 Sep 14.
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3 THE VESSELS EMPLOYED AT THE PORT OF TAHARCA
31 Historical

3.1.1

3.1.2

nif cant wave

i) ~ 2007: Cargo shift ang.g

causing failure

@de&gn for the specialised trade in which she was employed at Taharoa.

%%%%

e Current Vessel; TAHAROA DESTINY

3.21 The TAHAROA DESTINY is a purpose designed ore carrier for the carriage of
{ronsand cargoes, loaded as a slurry. Her principal particulars are given below and
Figure 3.1 shows the TAHAROA DESTINY.

cwaves
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Figure 3.1 — The TAHAROA DES

Flag State : Japan
IMO Number : 9605322
Built
LOA
Breadth

Tonnages , 32,426 {Net).

HITACHI 25A6CY diesel of 17,000 kW at 84.2 rpm.

14.5 knots

Nippon Kaiji Kyokai (Class NK)

mpared to a Cape size bulk carrier (such as the TAHAROCA EXPRESS) the six

holds of the TAHAROA DESTINY are relatively narrow, with large ballast tanks
adjacent to each hold. This hold design reduces the free surface effects® due to

5 Free Surface Effect is the effect whereby a ship experiences a loss of stability due to the ‘free’ movement of a liquid’
surface in a tank or compartment. It is primarily a function of the width of the compartment and can be a serious problem,
causing significant and even catastrophic loss of stability.
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the loading of the slurry and will aiso reduce the risk of the cargo sloshing, which

can potentially cause structural damage fo the vessel's holds.

3.2.3  The de-ballasting system on the TAHAROA DESTINY is also improved compared "‘%@v

the water from the hold, including drainage ports at the top of stow E%ﬁé“‘l

X\ 4

transverse cargo hold bulkheads.

5 In terms of installed Power / Displacement ratio (as an indicator of her relative power), the TAHAROA DESTINY is
approximately 20% higher than the TAHAROA EXPRESS,

CWwaVves



Our ref: CW/812/R0O1/NC/SLB Page 16

Inspection and Audit of Port Taharoa Operations

4 THE TAHAROA SINGLE BUOY MOORING (SBEM)

4.1 General Particulars of the SBM

411

£

41.2 The principal particulars of the buoy are given below and FEig @g, sho}ﬁwﬁ%he
0%%/&
2,

Parsons in 20097,

Main Body Diameter
(moulded)

Main Body Depth
(moulded)

Overall Height
Centre-well Diameter

L ower Skirt Diameter

Not Classed

V%gg}%%erstand that the original SBM specification for the buoy siates that
thap%ﬁf;%hould be built and certified in accordance with the American Bureau of

%ﬁé@iﬁg (ABS) “Rules for Building and Classing Single Point Moorings”. The buoy
is'not classed, but we note that there is a Lloyd’s Register certificate certifying that
the buoy was built in accordance with the approved drawings. This cerificate is
not a ‘Class’ certificate.

7 Worley Parsons Report 401010-00534-000-NA-REC-0001-8, dated 21% May 2009; “Inspection Report — Taharoa CALM
Buoy”.
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Figure 4.1 —

oo,

(Phofograph extracted from Worley Barso.

534-000-NA-REC-0001-B, dated
. CALM Buoy”)

Is reported that the SBM Specification for the buoy states that the buoy should
be fabricated using mild steel having a minimum yield stress of 22 kg/mm? (215
N/mm?). We have subsequently been provided with material certificates indicating
that the steel used was in excess of this requirement.®

8 "Manufacturing Report for the New Zealand Steel Mining Itd Ironsand Slurry Buoy. Taharoa Project’, SBM Report SO.
1079, undated.

cwaves
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417 On top of the hull of the buoy is the main turn-table arrangement, which houses
the vessel mooring equipment, slurry export piping and connection to the floating
hoses, turntable winch and various ancillary equipment, including a beat laun M
platform, A-Frame hoist and associated rigging. .

4.1.8 The turn-table rotates around the top surface of the buoy on the MainiR
Bearing (MRB}.

IR ©(2)(bj(ii) of the OIA

s 9(2)(b)(ii) of the OIA

Figure 4.2 — The Taharoa CALM Buoy Afloaf
taken from INTECSEA Report 401027-00001-MA-REP-0005 of 10% Sept. 2013)

4.1.10 “Fi vuré 4.3 shows a photograph of the buoy afloat at Taharoa and Figure 4.4 shows
a close-up of the mooring equipment (both taken in September 2014 bty the

authors).

CWwWaVves
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i

Figure 4.3 — The Tahal
s 9(2)(b)(ii) of the OIA

Figure 4.4 — Close-up of the Mooring Equipment on the Taharoa SBM
4.1.11 Sub-sea, the CALM buoy consists of the flexible risers that are connected to a Pipe

Line End Manifold (PLEM) and six anchor legs, spaced equally at 60 degree
intervals.

cwaVves
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PRIV 9(2)(b)(i) of the OIA

4.1.13

4.1.14

s 9(2)(b)(ii) of the OIA

ire 4.5 — Hawser Arrangement
SSEA Report 401027-00001-MA-REP-0005 of 10 Sept. 2013)

4.11

4.2 The Mooring Analyses

4.2.1 A number of mocring analyses have been conducted for the Taharoa SBM. Table
4.1 below summarises the analyses that have been completed.

cwaves
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Date Originator Description

Moering analysis conducted following hawser”""-\
parting after changing length from 50m fo 7
Objective to identify if this was the caus@‘@a
make recommendations to avoid repeat pawi:tl g§,
Physical model tests to estlmatggg@mcrea e in
DWT)
DWI),

2004° SBM Offshore

m :

20071 | AMC Search Lid

height for larger vessel %same IQ ds :? %
determine worst case coné@aﬁ” é%

For the purpose of }QWI Principle ;@ﬁ@%\?’”f’f%th
2012™ | INTECSEA respect to the n%( €l and QMW I@’é%ygn of the
buoy .

" of the buoy Eghe new 10 g%qﬁn in respect of the
2013 INTECSEA TAH OA DESTINY aview its ‘Fitness for

\A/"“

Pu: _s. ‘;; :

Table 4.1 — Summary O

9 Single Buoy Moorings Inc. Report No. SE19052, dated 23 February 2004; “Mooring Analysis for CALM S0O10790".
10 AMC Search Ltd Report No. 07/M/03, dated Qctober 2007; “Loads on a Single Buoy Mooring".
" INTECSEA Report No. 401027-00001-MA-REP-0002, dated 14" February 2012; “Mooring Analysis”.

12 \NTECSEA Report No. 401027-00001-MA-REP-0005, dated 10" September 2013; “Taharoa Buoy Modifications:
Mooring Analysis Report; Taharoa Destiny”.
3 See also APl RP-28K, “Design and Analysis of Station-keeping Systems for Floating Structures”, section 5.1.1.
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4.2.4  There are a number of industry codes and guidelines that provide the format and

framework for the design and operation of offshore mooring systems, including the

necessary mooring analysis. These include;

i) International Standards Organisation (ISO), 19901-7:2005 Petrolé’f’g%?\wn@j%wrﬁ}w
= %
Natural Gas Industries — Specific Requirements for Offshore Sétgé;ﬂ*ét\?é?”s —

i)
N L
i)  Oil Companies International Mari %ﬁﬁigﬁ%%’(OCiMF), “Mooring Equipment

Guidelines® 3" Edition (MEG-3); 2008 and%i%gj?ecommendations for

L

ntional Tankers at Single

.

e

tion Maoring”, DNV-OS-E301, October
.

Z

?@'2:\;
P
S

Ws@f

4 Germanischer Lloyd (GL) and Noble Denton have now merged with DNV and their respective rules and guidelines are in
the process of being combined.
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4.2.7  The principal result of the 2004 analysis is that the longer hawser increases the

mooring loads due to the increased tendency of the vessel to fish-tail *®.

S
Y
&

4.2.8 We have identified a number of issues and / or inconsistencies with the 2004 s 3
report. These are not described in detail here as the 2004 SBM analysis 'ﬁ”%g & en”

superseded by the later analyses performed and the changes to tf%ﬁ"‘é?mg
TP %‘ s
system itself. However, it is useful fo understand the SBM a a@ga%ﬁSBM’s
% <

6‘ ar Master's

g&“{%
-

recommendations with respect to the development of the

operational parameters.

4.2.9 The most significant issues that we have identified are

3

i) The vessel model used appears to be En%ﬁ. 5 g

G

Of most significance is the unreali é‘@ F gh water-p angé’area which will
s

affect the response of the vessel inthesanalysis afid ay result in inaccurate

hawser loads;

A 4 ;.
70 metres length

tatic analysis, which means that only the slowly varying wave

1) g%g rees acting on the vessel were applied. Higher frequency motions (e.g.

It was a’%%és

M%%@frequency dynamic effects. The DAF applied was 1.3, although it is not

-
a@

15 'Fish-tailing' is the phenomenon whereby the moored vessel will tend to yaw in an oscillatory manner to either side under
the action of the varying weather and sea conditions to which it is subject. As the vessel rotates to one side, the hawser
stretches and the load on the hawser increases until it retards the motion of the vessel, causing it {o rotate back io the other
side until the load in the hawser increases again in the same manner. It is an oscitlatory motion and can cause high peak,
‘snatch’ [oads in the hawser and uncontrolled motions. It is therefore undesirable.

cwaves



Our ref: CW/812/R01/NC/SLB Page 24

Inspection and Audit of Port Taharoa Operations

stated how this is derived. This approach is not in accordance with normal

or best practice for the determination of hawser loads.

4.2.10 We note that NZS highlighted the same points, apparently based on input from.ar
external consultancy Ship & Offshore Pty Ltd .

4.2.11 MNZ, in a letter to SBM Offshore'?, sought SBM's “comment on‘%tbe%%%f&n and
performance parameters of the buoy in light of NZ Steel’s

the facility’. With respect to the mocring analysis, MNZ sgL,
original design criteria for the buoy, the advice given

regarding the maximum operating parameters and whefﬁ =rfailure of

could lead to a progressive failure of the remaini ﬂortng syste: _‘
@‘3\

4.2,12 The SBM Offshore response® provided an

"W
B The original design criteria of ;,e huoy were:

- Operational Co
period of 10, dzse

ci{assumed)
£ %itlans (100

- Survival |

ﬁ” e““’%%rlglnal design mooring force (hawser load) of 2500
ndmons of Hs = 2.6m, a 30 knot wind and 1 knot current.

fishtatlin: %%nd accerdingly, a higher operational sea state (Hs = 2.8 m) was

%‘%%;gcéfgj\%nded.

M advised that in the event of failure of one of the six mooring legs of the
buoy, the buoy is designed such that there is no capsize. They did not advise
on the possibility of progressive failure of the remaining legs and referred

16 “Raview of Mooring Analysis for CALM S010790", Ship & Offshore Pty. Ltd, Author: C. Bonay, dated 27" March 02 [sic],
contained within a document titted “SBM Mooring Analysis 2004; Commentary by NZSM (undated, no ref. no.)

i “Single Buoy Mooring at Port of Taharoa”, ref: CSM, dated 20" September 2011.
18 gBM Offshare Technical Response Sheet, Ref, TRS.IP97564.300911, dated 3" October 2011.
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only to the Operation and Maintenance Manual for the Taharoa buoy in

respect of inspection requirements.

4.2.14 The design operational criteria advised by SBM to IVIN

= g and peyic ’ = 10.1 seconds (SBM
do not state which period paramete{/ this |@ﬁ The re

of the OIA

19 E-mail from ZEIB DTSR of SBM 1o Victor Lenting of MNZ, dated 21* September 2011.

cwaves
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4.2 18 EEMEIBIOERUEER

20 *Taharoa Metocean Conditions; A summary of the wave, ocean current and wind statistics for facilities design”, Report
No. PO086-01, dated 22™ December 2011.

21 INTECSEA Calculation Sheet No. 401010-00534-NA-CAL-0004, dated 15 July 2009; "Metocean Data”.
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s 9(2)(b){ii) of the OIA

PPN o(2)(b)i) of the OIA

s 9(2)(b)(li) of the O o

Figure 4.7 — Satellite Observation Wave Data by BMT ARGOSS

22 gSee Table 4.8 of “Taharoa Metocean Conditions; A summary of the wave, ocean current and wind statistics for facilities
design”, Report No. P0086-01, dated 22" December 2011.
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4.2.24 In our opinion, the use of on-site measured data for the mocring analysis would be

more appropriate than hindcast models and more so, compared to using assumed

4225

two components;

i) A low frequency (slowly varying) component, often Tefer

which causes the vessel to ‘drift’ in the dir%
tends to describe the ‘horizontal’ motg/ﬁ%@

ii) A high frequency (more rapidly varying) comporﬁ%‘ﬁ%f motion, caused by

wave action on the vessel. Th%gffect tends to: % the ‘vertical' motions

of the vessel, aithoug wil %@?ﬁec’c

4.2.26 Whilst it is well documented.ihat the m%t;gn of vessels at an offshore mooring is

g wave d fo
), the @y&e ;?ﬁons of the vessel will tend to increase
ing wﬁ% periogs u‘%@ a point and then decrease again). It is our

heavily influenced

o

ift forces® (which tend to increase with

%w%‘-,
per

%;?;;i%

%expectatigg) %ﬁhe resulting hawser loads will increase at these
% e increased motions and the consequential ‘snatch’

5

ifed in the hawser.

perio&@k therefore, the peak hawser loads presented in the INTECSEA analysis

&P hawser loads predicted.
.

e

poter J@ neglect important components of vessel motions that may affect the

23 Horizontal motions are surge {longitudinal motions), sway (transverse / lateral motions) and yaw (heading change).
Vertical motions are heave (mation up or down), pitch (rotation of the vessel about the transverse axis) and rolf {rotation
about the centre-line axis).

2 gee API RP-25K, section 3.1.1 for example.
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4,2.28 The analysis was undertaken using the JONSWAP wave spectrum?®, which was

developed based on wave measurements for a sea area with a relatively small

Ocean, based on the dominant W / SW conditions.

s 9(2)(b)(ii) of the OIA

25 The JONSWAPR (JOint North Sea WAve Project) spectrum was derived from a series of wave measurements taken in the
North Sea and found that the seas are never fully developed, that is they are characterised by the relatively short fetch of

the area (Hasselmann K., ef al, “Measurements of wind-wave growth and swell decay during the Joint North Sea Wave
Project (JONSWAP)" 1973).
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s 9{2)(b)(ii) of the OIA

Table 4.2 — Principal Resu Mooring Analysis —

PRI J(2)(b)ii) of the OIA

4.2.35

ﬁ"lboring analysis results against the APl RP-28K
cessary safety margins are compliant and state that

cwaves



Our ref: CW/812/RO1/NC/SLB Fage 31

Inspection and Audit of Port Taharoa Operations

s 9(2)(b)(ii) of the OIA

Table 4.3 — Safety Fa
s 9(2)(b){ii) of the OJA
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4.2.37 The joining D Shackles attaching the tri-plate to the turntable are of unknown type
and age. We are advised that no certification for these shackles can be provided
and their breaking strength, proof load and SWL are therefore unconfirmed o
unknown. The mooring system at Taharoa has therefore been operated yg%;

critical components that are un-certified and of unknown strength.
& %
@, L
'f gfgpl_, e these
“ihe placement

4.2.38 As aresult of this finding, we understand the NZS have commlttegi

\ :;J eto 200@%93”

4.2.39 All other components are compliant with the r rements of A
However, the foregoing comments about the ¥a the mgé“%gg aIySIS may
mean that there are some inaccuracies :@;je gsults fo % peak hawser, mooring

and anchor loads and we would recogmen’ hat this jg° e%@gsessed

AN @
4.2.40 We note that the ABS Rul &s %@fldgequwe a ety factor of at least 1.6 for the
S - *‘.y\
anchor loads in the dama%%e (Part 3, Ch“" ct. 1/ 3) and at least 2.0 for
oﬂf f

the mooring lines (Par:3

factor of 1.19 and 4’3%?spectlvely, ne
although they d%’“ﬁly wﬂhéf@

clear from‘" He. ;

g

their R Lé’“sumg ,; s for Purpose Certificates, although we note that
Z
they st

P-25K Recommended Practice. It is not

-s.

y g”% “We fou&@%g;hé“

S

e submitted design and calculations as described
n27

ﬁn to be gen a‘?ﬁ?fsatisfactory subject to the following comments..

41 ffThe rr;}ooq\n"g’@na ysis does not make any explicit mention of the risk of progressive

arefl sé%%han the ‘as-new’ MBL of all components and it follows therefore, that
L.

ci@:esswe failure was presumably not found to occur, We would recommend that

26 The SWL of 200 tonnes is based on the SWL figure marked on the spare of the [ shackle used te join the mooring
hawser to the 3-link chain at the buoy. According to the certificates supplied with the NZS email (Appendix D), this has an
MBL of 1000 tonnes.

27 ABS Letter of Review and Approval in Principal [sic] to Move to New Location, 26" March 2013. Further, subsequent to
the audit, INTECSEA have confirmed that the damaged case was assessed under ABS Rules 2014 3-5-1-7 Alternative
Design Criteria and approved accordingly.

cwaves



Our ref: CW/812/R01/NC/SLB Page 33

Inspection and Audit of Port Taharoa Operations

disconnect from the buoy (circa 1 hour, as witnessed on-board by Cwaves), this is

a potentially critical scenario in the event of a single line failure.
@%

4.2.42 We would therefore recommend that an analysis be undertaken to check %@ o
sensitivity of the INTECSEA results to the factors highlighted above. @% = :'

4.3 Installation of the Mooring System @
%%%

4.3.1  The mooring analysis is used to establish to peak loads in the@‘ﬁﬁnng syste th t
can be expected to occur. Since the ablllty of the SBM”%@%;! on aﬁémftm

that the anchors are proof loaded on installation %gnsure that tlg@%aﬁéquate
holding capacity. &

432 The APl RP-28K (Section 7.4.3) requires. "*%@%

loaded to at least 80% o&%{hey» "
mooring analysis for th % fﬁct condition.
experience with drag a @5@,} hard ¢

@.gere deep anchor penelration can be

rsand seafloors...., a higher anchor test

Qgﬁ% a8 .. For
%Tam high efficiency drag anchors in soff clay, the test load may be reduced to

not less than 80 percent of the maximum intact design load.”

4.3.4  Similarly, ISO 19901 — 72 requires:

28 150 19901" Stationkeeping systems for floating offshore structures and mobile offshore units” - Part 7, section 10.4.6.2.
2™ Edition, 2013.
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“For mooring lines with drag anchors, the test load magnitude in soft clay where
deep anchor penefration can be achieved shall be equal to at least 80 % of the
force induced by the environmental design situation as determined by a dynan‘“?% -

shall be higher, and should be 100 % or more....”

s 2(2)(b)(ii) of the OIA

ie installation of the anchors complied with

ull testing. Based on the above, this would

4.3.10 The relevant guidelines and standards as described in paragraphs 4.3.2 - 4.3.4 do
not state that the pull test load should be according to the Survival condition and

29 ABS Consulting Report No. 562730011-01R1 of 7% May 2012, “Witness Installation and Tension Pull Test of Six
Stevpris Mk 6 Anchor}
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all state that it should be based on the maximum 'design’ load, which is the

Operating condition.

4.3.11 It should also be noted that the requirement of 80% of the maximum mooring

5 ; ‘,..
general sense, may not confarm to typical ‘'sand’ properties. w; ‘ ki comnd
further investigation of the seabed material properties: %pect to :

holding power.

PRV O(2)(b)(i) of the OIA

4.4
4.4.1

4.4.2
1985: Out-of-we ' ﬂsction and repairs by Wanganui Engineering®?;
£

S S <

& <
@%r inspection (OWI) by Worley Parsons®;

.

30 worleyParsons, “Basis of Design — Phase 2", Report No. 401027-00001-GE-REP-0001, Revision 1, 5-Mar-2013.

N The Vryhof Anchor Manual provides data on the Stevpris Mk 8 anchor for different sea bed types.

32 N7 have advised us of this inspection subsequent to the audit visit,

B Worley Parsons Report 401010-00534-000-NA-REP-0001-B of 21* May 2008; "Inspection Report — Taharoa CALM
Buoy".

34 INTECSEA Report No. 401027-00001-MA-REP-0003, dated 31 March 2012; “Taharoa Buoy Modifications — [n-water
Inspection Report”.
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iv)  2012: General condition survey by ABS Consulting® ¢,

v)  2014: Annual Survey, Special Periadical Survey and Underwater Inspectioh

4.4.3

Gy

mspectlon. Since this was 24 years prior to the 2009 ms%gé'?, Dﬁﬁand we are

444  The 2009 Worley Parsons (WP) OWI report recorded thg%%%u/éwmg ke 1 ﬂd’*’

iy The buoy is not classed. SBM's Specific;

i) The SBM Specification states. that é buoy &ﬁﬁ%@%e constructed from
ordlnary mild steel (of m:nlm@eld stress off;z

35 |t should be noted that the condition surveys and Fitness for Purpose ceriificates are provided by ABS Consulting (S) Pte
Ltd, not ABS Classification Society, although they are part of the same group.

3 ABS Report No. 2730011, dated 22 March 2012; “(Preliminary) General Condition Survey Report for Taharoa CALM
Buoy”.

¥ ABS Report No, $G3255564-01-01, dated 6™ June 2014; "New Zealand Taharoa CALM Buoy”.
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vi)  The pipe fender surrounding the buoy was no longer fubular (split, flattened)
due to collision damage. The skirt also showed signs of significant collision

2
damage. This indicates that collision damage cannot be omitted as a né%

factor. - N\ 4

L / :
viiy The original SBM speciﬁcation specified that 3/6 (alternate) co%ﬁg%@ents

%?;;g d. The

S

compartment damage. NZS advise that the buoy, aiis; %he ABS &talﬁg
criteria®®, although we have not sighted this do 2 H
suggest that it is confirmed that damage stab

The seizure and g

ko

A 15mm.crack.and significant wear to the rocker support housing was sighted

%{aﬁ;ﬂ@p%eg chain hawse #3. No such defects were found in the other five

€ ﬁw@f@féstmgs!mcker housings.

445 The 2012 INTECSEA IWI report recorded the following key findings:

38 |NTECSEA Report “00001-MA-CAL-0016-0; Damage Stability Galcutations”.
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i) An in-water inspection was carried out in January 2012. Accordingly, it was
not possible to inspect the underwater areas of the buoy. No thickness

measurements were faken.

i) Confirmed that blasting and coating appeared to have been carriét
accordance with the recommendations of the 2009 OWI

breakdown of coating was found.

i)

E %%

1 -- @cham hawse box structures.

report, such as protecting the SBM from cellision damage.

446 The 2012 ABS General Condition Survey repori recorded the following key
findings:

i) Only the above water areas were inspected. A number of deficiencies

requiring corrective action are reperted and it is stated that the survey was
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limited by time and that a “thorough inspection is essential and necessary to

uncover any remaining items requiring corrective actions”,

i) ABS stated that o complete the Certification (for flggc; 5

447 The 2014 Annual Survey, Special Pers dica
the following key findings:

i} Man-hole covers arid:the

satisfactory.

re of th%ﬁ%%? ks was found to be in fair to good

i
yever, stx s %ﬁéﬁ calised corrosion and wastage were found

Jsar ter than 10% atage). The ABS reports stated that they are

op: sidered s’@ ry for the time and to be re-examined annually and

0. 401027-0001-ST-REP-0002 Rev.0) were close up examined and

n-Destructive Examination (NDE) carried out. A number of areas
considered fatigue sensitive were not able to be NDE and are listed in the
2014 ABS report. No apparent defects were observed, so it is stated that the
NDE must be carried out no later than the next annual survey (315t May
2015).

38 The ABS definition of Fair is; "Condition with wear and tear and other deficiencies of minor nature nof requiring correction
or repair.”
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iv)  The ABS report further states that all fatigue sensitive areas should be close-
up examined with NDE by an attending ABS surveyor annually until such
conditions are permanently dealt with at the next dry-docking and no Ia

than 315 December 2016.

v} A list of 13 items requiring rectification as soon as possibie is gé%ah thha
deadline of no later than 31% December 2016. This list: ﬁc%}%@;ﬁ items
€ %% ive actions

e i
3 surveyor re 5,
5 § y \1,:, e 2

remaining from the 2012 ABS survey, indicating that

required by ABS then, had not been completed. I

4.5

4.5.1

452

_mooring loads placed upon it (as taken

é?stresses that the various components

asStﬁ’%te&d structural details on both. However, it did not consider the critical
{}W

%\“‘:;a @“‘?&lng equipment such as the ‘D’ Shackles, Tri-plate, Link-plate and chafing

4,55 The fatigue analysis assumes a buoy utilisation of 9% and less than or equal to
3.3/m Hs. This appears to be for the TAHAROA DESTINY only with the 2012 70m

40 INTECSEA report 401027-00001-ST-REP-0002, dated 24™ April 2013; “Taharoa Buoy Modifications; Fatigue Analysis
Report”,
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4586

hawser with 21” circumference. No account is faken of the future increased

utilisation with 2 extra vessels (potential utilisation of 27%), nor the higher loads

experienced due to the larger 23" hawser. Therefore, we consider that the fatig
analysis is not valid for the current and future usage profile of the Taharoa
as it likely underestimates the development of future fatigue damage dué%ggg i
increased utilisation of the buoy and higher meoering loads than th‘%&se %sed.

The fatigue analysis report makes a number of recommeneglig“f‘_

o

784

i

FAA N

fo"?’*’mspg%lon

4.5 below.

Item . Calculated = -

ID Description Fatigue Life .Renda
Butt weld (single e e -
side only, with

D1 | backweld) 10mm to
10mm plate
diaphragm at angle
Butt weld (single
side only, with N

D5 ‘

 sKi

deck

\d

available opportunity (“at next
inspection and maintenance
operation if in near future). If weld
root free from defects — annual
inspection and NDT every 2.5 years.
If weld root has defects, a “more
cautious inspection regime” required.

16 years from
date of fatigue
analysis report

No immediate action providing
assumed ‘Class’ fatigue category is
correct. See D6 above.

Chain hawse well
weld

D18

Crack initiation
predicted to
have already
occurred.
2009
inspections
show damage

to welds at

Chain hawse supporting structure is
highly sensitive to fatigue.
Recommended to be very cautious:
- Leg 3: Annual visual inspection
of entire area. NDT 50% of
area every 2.5 years. 100%
tested every 5 years.
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chain hawse - Legs 1-2, 4-6: Annual visual
recess inspection of entire area. NDT

25% of area every 2.5 years
NDT 50% of area every 5 yea%%;»
e

3.5mm double side
fillet weld of 10mm
D22 | skirt supporting
bracket to 10mm
skirt deck plate : 4
rs
Table 4.5 — Summary of Recommendations from atlgﬁi

7 years from
date of report.

4.5.7 Section 7 of the fatigue analysis report covers ‘safety f%gters'
Taharoa CALM buoy is not classed by any classification society. Unles
by New Zealand reguiations and authontles ltw%ﬁspons@} jy of Mew Zealand
Steel fo define what an acceptable ievel&%’%ﬁ rFthe a

f _‘z.

VH-

4.5.8 Itis then stated that “failure of any.®f the sixteen %yc fal details identified as
fatigue sensitive is unhkely fo leag %afety c&ecﬁ{% $" for reasons stated as

and that the one line ds C d case ;p the “mooring analysis satisfies ABS
%%its position in the event of a failed

gy factors are used, then additional structural details
ncluding detaii D1’ at leg 3, detait D11 at ieg 3, detail

Y rﬁponents

4.5.11 There has been a considerable body of work in the offshore industry on mooring

system failures and in particular by analysing a number of known failures for which

1 INTECSEA report No. 401027-00001-MA-CAL-0016 —rev 0 — "Damage Stability Calculation”. We have not sighted this
report and cannot confirm the assumptions on which the results are produced. As descr bed above in para 4.4.4 (viii}, the
buoy was not fifled with foam contrary to the specification of SBM and hence, the basis of the damaged stability analysis
should be confirmed.
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investigation results have been shared. It is therefore useful and important to note
some of the outcomes of these reviews, which have assessed commonalities

between failures and known issues that oceur.

4.5.12 The Offshore Technology Conference (OTC) has published a number<gf, t >

reviews and have advised on fatigue calculations as follows:

AR
i) *....estimation of remaining fatigue failure life is ch.e%d current

o8] ‘%éﬁ)se tog@e.
"of OFB [0

e

APf). There have been

" afed fatigue curves and a

£

;”’;%s ow fracturé tolghness, pitted corrosion. Obviously, unknown or new

|n2§4%§§f’j%% and assumptions made and require a large number of variables to be
5/ As outlined in para 4.5.12 above, this is of particular relevance to offshore

inspections. In our opinion, a conservative approach must therefore be essential.

42 OTC 24025, "A Historical Review on Integrity lssues of Permanent Mooring Systems”, GTC 2013, Ma et al, page 10 para
5

43 OTC 24181; “Application of Lessons Learned from Field Experience to Design, Installation and Maintenance of FPS
Moorings”, Najhi et al, page 8 para 2.
4 OTC 24025 page 12 para 3/4.
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4.6 Inspection and Maintenance Regime for the SBM

4.6.1 During our attendance at the Glenbrook offices of NZS, we were presented with:a,

document describing NZS’s inspection and maintenance regime for the Tahago; .
SBi.*#° é;z /o
PN
46.2 Table 4.6 below summarises this inspection schedule and co‘l%%a;%ﬁ,o the
guidelines provided by OCIMF“5. Py %‘%

4.6.3 It should be noted that whilst the OCIMF report provid ’*"*ﬁ” J

and offshore industry and may be considered %
gu1del1nes do specify that the schedules (scop&quenc

been sighted.

ID | NZS Inspection Schec¢ _ %’quivalent OCIMF Guidelines

Pre-Loading & Pre a 18 g
s 9(2)(b)ii) of the OIA

As per NZS plus check buoy
trim and freenoard, check mooring
connection equipment (shackles,
tri-plate etc.) and hatch covers to
water-tight compartments.

Weekly

All pre-arrival checks JJiJ3 A) plus;
board buoy and lubricate key

B components (incl. main bearing),
sound compartments for water
ingress, check buoy fendering /

45 NZS Presentation; “Taharea Port Asset Management; Inspections and Maintenance Schedule", DRAFT Version 1.1,
dated 4" September 2014,
48 QCIMF Report; "Single Point Moering Maintenance and Operations Guide”, 2™ Edition, 1895.
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skirt for damage, check centre-well
far contamination, drain bearing
cavity.

Post Ship-loading Inspection

b 0 e O]A

hackles, check all valves,
>
& ca}jésystems, battery boxes to

for resistance/ noise), check
bearing protection system, measure
chain angles and chain wear under
buoy.

intenance

As per C plus; pressure test hoses
in-situ, inspect buoy compartments
for corrosion / damage, repair

D paintwork damage, measure chain
wear at seabed. Check anchors
and chain connections. Check
PLEM, surface piping.

b)(ii} of the OlA

Nine {8) Monthly Maintenance
s 9(2)(b)(i) of the DIA
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Annual Inspection and Maintenance

Al checks in D plus; complete

s 9(2)(b)(i1) of the OIA : inspection of catholic protection s,
system, cleaned and replaced _
required, Inspect selected ar
hull for thickness, check ‘?@%B (2
seals, drive plate and gyﬁ% york for
E | thickness. Chai gﬁg‘c@ nta
check anchors, ané che

Two (2) Yearly Inspection /
Maintenance
s 9(2)(b){ii) of the OIA

Three (3) Yearly Inspectio

Maintenance
s 9(2)(b){il} of the OIA

10 = 15 Year Expected Maintenance
s O(2)(b){ii} of the OIA

Table 4.6 — Comparison of NZS Inspection and Mainfenance Regime with OCIMF

46.4 The OCIMF Guidelines were designed for oil terminals and as such can justifiably

be considered to provide stringent requirements with respect to inspection and
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maintenance for avoiding oil pollution. Since the Taharoa terminal is used to export
a naturally occurring mineral product, poliution is a less significant concern (at least

as far as the export product itself is concerned).

4.65 However, in examining the inspection and maintenance regime of NZS, Etf%g Al
from the documentation provided, that some key areas are or hav

considerably more ‘relaxed’ than industry best practice. In partigu

!
£ i

inspection and maintenance,

spection of the fatigue sensitive areas as required by ABS is to be

performed.

NZS do not state any requirement to check the condition of the hatch covers

of the water-tight compartments. These are a critical component of the

#7 ABS Certificate SG3255564-C2-2014, Conditional Certificate, valid until 31* May 2015.
48 NZS Document No. 815-TAH-01-REP-022-REV1 of 26/08/2013.
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watertight integrity of the system and should be inspected regularly. The
OCIMF Guidelines recommend a weekly inspection.

iii)  The NZS schedule for checking the hawser is based around vessel arr

and loading operation, compared to monthly as per OCIMF. @% '

iv)  Lubrication of key components such as the maineaﬁi"" iSrE
v)

vi) The NZS schedule' zefers to an%ﬂa@s}gl under-water inspections to ensure

rules and Mai

y:

ain the Fitness for Purpose certificate.

OCIMF. The NZS schedule state that this will be done every 3 years.

ixX) The NZS schedule appears to suggest that an underwater inspection in lieu
of dry-dock (UWILD) is acceptable every 5* year. This would appear to be
contradictory to the known difficulty of inspecting for fatigue damage in water
and the recommendations of the fatigue analysis report and conditions of the
ABS Fitness for Purpose Certificate.
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4.6.6 The relevant AP! standard, RP-21*° states, at Section 4.5.3, that periodic surveys
should be conducted at least every 5 years with visual inspection of the above
water components conducted annually. A periodic survey is intended fo prow%
measurements to check the buoy structure and mooring components against ; &
original as-built specification. The NZS schedule is compliant with tH

requirements and exceeds them in terms of inspection period.

4.6.7 The inspection schedule specified by NZS appears to meet

for surveys in ser\ncesu, although does not appear to p 0

4% AP| RP 21, "tn-Service Inspection of Mooring Hardware for Floating Structures", 3rd Edition (2008).
%0 Rules for Building and Classing Single Peint Moorings

51 NZS report; “Taharoa Moering Hawser; Strength, Inspection and Life Assessment”, version 1.0 (DRAFT), September
2014.

52 Trelieborg report no. EX1562-8V-003, S10B04, "Report on Hawser Friction”, dated 24" February 2010.
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i)  This quantity of cycles for each load grouping is then used to determine the
extent of the de-rating of the MBL of the hawser.

iv)  Upon retirement of each hawser, it is sent for destructive testing to determin
its residual MBL and compared to the predicted result using the’
outlined above.

P Al ©(2)(b)(ii) of the OIA

s 9(2)(b){ii} of the OIA

Figure 4.8 - Hawser Residual MBL Calculation

PR 5(2)(b)(ii) of the OIA
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475 Whilst the analysis shows reasonable correlation to date, there is evidence of a
diverging trend with increased use and this should be considered in the predictions.
Also, the prediction of rope strength in-service is fraught with difficulties due to /@

number of variables involved, many of which cannot be assessed. gle
accurate method of determining residual strength is to test an appropriaté ~ &

such predictions, it should, in our opinion, be used with cati'@‘ -

y; % : e A:',.«
476 The above method of prediction will only remain Valid as thé' i

stored and maintained in accordance with the maj faurr’s % s”ﬁfggég(as it
) : @3 not (e.g.

e%%fst caution should be

4

4.8

4.8.1 now 38 years old. The original

- fe a numbég@g% deviances from the specification (thicker steel for the buoy hull,
_ <
“no foam fiiilﬁ’g“i@of'}alternate compartments) and hence there is some ambiguity over

T

the e%é?g&co struction details and its compliance with the specification.

ot
.8.2_7.he buoy was specified to be constructed of mild steel. Subsequent to the audit,
certification has been provided confirming the grade of steel used.

4.8.3 Each of the six mooring legs are made up of 4 sections of U3 steel stud-link chain,

joined by Kenter Shackles.

53 L loyd's Register Certificate No. ©983, dated 26" October 1977, issued at Augkland.
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484 U3 grade steel is an ordinary ‘marine’ grade steel for chains and is not approved
by Class societies who require R grade steel chain for mooring chains to be used
on offshore installations (ABS Guide for the Certification of Offshore Moorlﬁ_
Chain, Feb 2014). Fe N

4.8.5 Kenter shackles are known to have been the cause of moormg fa;lurﬁ’s‘ cﬁ%‘ 1
fatigue cracking and subsequent component faifure5. Therefore “@ang leg
with 3 Kenter shackles in the ‘line’ is considered to represeé%ga% ue nsig@nd

" S -M_,

486 The new Stevpr;s Mk6 anchors are a hlgh ho[dlng po wer d

requires a rigorous inspection regime to identify any fatlg\

4.8.7

. The rationale for the

MBL or proof load. The buoy has been continually operated with these
kles despite this lack of proven capacity, which would be in contravention of
all relevant guidelines and standards for an SBM. These units should be removed

from service and replaced immediately with properly certified and tested shackles.

54 JIP FPS Mooring Integrity. HSE Report 444, 2008, Section 11.
58 “Mooring Operations; Soft Eye Hawser vs OCIMF; Presentation to Harbour Master and MNZ”, Jan 2015.
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488 The SBM was originally designed for a 20 year service [ife and for a 150,000 DWT
vessel with Hs = 4.1m, Tr = 10.1 sec, wind of 40 knots and 1 knot current. Whilst

it has been somewhat upgraded (hawser, anchors), this means that the
operation now exceeds the design vessel and is significantly over its semceél‘f“
although it operating limits have been reduced.

4.8.10 The mooring analysis conducted by INTECSEA in 2013, whilst g for (l ve:

has a number of important issues in our opinion:

seconds.

This means that the hawsef:lo:

analysis may be unrepresentat
experienced on site. g

iy Additionally, the JONSWAP
for the North Sea in
developed) sea. 7\

the safety factors do comply with the API requirements with the
exception of the 4 joining ‘D' shackles, which are of unknown SWL/MBI. and

therefore do not meet the criteria.

4.8.11 In our opinion, it is possible that the results of the mooring analysis, based on the
above observations are not accurate. Therefore, an analysis of the sensitivity of
the results to these factors should be carried out.
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4.8.12 In determining the anchor pull test requirement for installation of the new anchors,
s 9(2)(b)(ii) of the OIA

by ABS. Whilst the anchors are reported to have bedded in and &e al

of any reports of the SBM moving ouf of aiignment of the PLE i h“

4.8.13

or its age. T %re however a number of

4.8.14 The surveys and inspections carried gut by BS anc’%% EG8EA demonstrate that
the buoy is in a reasonable condj u;% e

key areas that have bee g"deﬁt figd as reqt}j}
These include a number ue sensntwe ar s and specific recommendations

for testing and inspe

4.8.15

4&% Gmﬁa"he msp%@ Ad malntenance regime documented by NZS appears to meet the
requtgﬁenls“of ABS, but is significantly more relaxed than the industry standard
gu;déjyf@gﬁ provided by OCIMF. In particular, there is no mention of the specific
‘“/% tigue sensitive areas that ABS and INTECSEA highlighted and placed specific

conditions upon and the schedule for inspection of the mooring lines is

considerably longer in interval than expected. In light of the known risks of fatigue
damage to these critical components, we would recommend a more rigorous
inspection regime for the continued use of the buoy and in particular for the planned

increase in operations to three vessels.
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4.8.17 In general, we consider that the buoy is in a fair condition for its current usage

prefile and age. However, we would highlight as follows:

i) The use of uncertified and untested critical equipment in the mooring syste ten ’?”'

i) Possible under-estimation of peak mooring loads and %s;gmﬁcant
underestimation of future fatigue damage based on thre \“{fé“’%s in service;

i)  An mspectlon regime that, whilst fulfilling the req '”’é*?ha s 6f ABS m;’s@x?:?

insufficient for the future usage profile of th?%&%mmal

&‘?’h ”fw >
w&fﬁ» é‘ég
%@(Qe buoy, wég Vfé"u d recommend

Autious inspection and maintenance
%%@?’ document provuded

12

4.8.18 Therefore, in Ilght of the increased uhllsat’i
;/".

4.8.19 is:made of the considerable body of work done in

. . - s
by Qil . s UK for Mooring Integrity Risk Assessments®® i
Fﬁ%a!iy analysing the risk of failure of the mooring system at

&

e%m the system This is then used to inform the inspection and

56 Ol & Gas UK Report, “Mooring Integrity Guidance”, November 2008.
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] NEW ZEALAND STEEL RISK ASSESSMENTS
5.1 The Arriscar Harbour Risk Assessment Review of November 2013

511 A Hazard Identification and Controls Adequacy Workshop was held in J%l?y _. °

5.1.2 Attendmg the Workshop were representatives of Lioyds Reg’%&t”
T

manager and marine consultants to NZS. The Pilot did:p

written submission.

5.1.4

. ‘""oadlng %r%and slurry onto the Export vessel;
’ Decaﬁgﬁ%‘ nd dewatering;
» M@% ing‘disconnection from SBM;

%l@]ﬁlv%e vessel outside of Harbour limits; and

v@%% arbour wide risks.
Risk Assessment Review: Description of Heightened Risk Events

5.2.1 The five highest ranked risks in terms of impact on safety were identified and
discussed in detail at the Workshop under the heading ‘Description of Heightened

Risk Events’, which we summarise below:
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5.22 Section 5.2.1 ‘Export vessel forced to leave the port limits before complete de-
watering” This hazard scenario focused mainly on the issue of submergence of

the Load Line, which we deal with later in this Report. The rapid developmenté“fb‘%&ﬁbfa§§

adverse weather and failure of the vessel's de-watering system were identifigd
the two most likely factors for the vessel being forced to leave port fimits beféﬁ, dg’
watering was completed. Due to the design of the “TD”, sloshlng@ s are
reduced when compared to the previous Export vessel, ancﬂ@%h %%{ISK of

576 o

be re-named “Export vessel forced fo leave the SBM befg

as the vessel is effectively ‘at sea’ once it lets go the ;

ng sysfem) & /ﬁ} »section covers

whether it is within harbour limits.

5.2.3 Section 5.2.2 "Excessive load on the SBgf%;ra‘

S " the hawser. The worst
case scenario was identified as occﬁ’?rmg when the V§5565 in ballast condition,

which creates heavy yawmg at tsﬁ?es fepotentlaﬂ ﬁ@g@o structural failure of the

5.2.4

i 7

on:fo extended perlods or seek shelter. The

o
o
'

%@ afety stand-by vessel for the helicopter. We
t%too severe for the support vessel to operate, then it

Export vessel to attempt the approach and mooring

Sectlon 5.2.4 "Loading incomplefe and Export vessel feaves the SBM due fo
unplanned event without completing cargo loading”. The reasons for the leaving
the SBM were identified as;

+ Change in weather,
« Mooring line failure;

s On-board ship emergency;
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e [Failure of the SBM;

o Failure of the onshore loading facilities.

5.26  Sloshing damage and cargo movement in the holds, as identified in Section 5,2¢
M

7
were significantly reduced due to the Export vessel's improved design. "%’%y U {

T Sl

duting

risk factor was the ship’s crew being struck by a moving slurry pjpé
- 7
disconnection in an emergency situation, causing multiple injuries%o?ﬁ ality. We
P :

discuss the issue of the operation of picking up and letting ga the. %r@ pipeaﬂ/’_n a
later section of this Report. However, we consider tha’%ﬁ@ jhole operath%ﬁ*

is currently performed, has not been properly addressé: ~>é/

e risk a

i
M %ﬁ“"’» uation or not
5.3 %
%Mj&

5.3.1 g As Low as Reasonably
h a Risk Ranking, which is
1 ses the standard categories of

V.o Enviror%’%@& an Harbour Stakeholders. This

5.3.2

 departure from~8BM”. Potential causes were engine or steering
an error gF.ad %?é weather conditions. The Arriscar Review, section

e vessel'sfudd or steering, and the Export vessel then being unable to move
unassistz%i@%%womt credible consequences escalate from rudder or steering

damage. toiipss of hull integrity/loss of ship due to grounding”. In our opinion, this

4 5.3.3 Based on our experience, and as discussed in detail in paragraphs 5.3.7 - 5.3.15
below, a grounding at Taharoa has the potential to be irreversible and could result
in the total loss of the vessel, with the potential for pollution. The bunker fuel oil,
or HFO that the vessel consumes is, in its unheated state, well known for being
difficult to clean up and dispose of, |t is thick and reverts to a near tar like state

once the volatile elements have evaporated. However, the bunker tanks on this
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type of vessel are usually side wing tanks in way of the engine rcom, and are
unlikely to be breached in the event of grounding on a sandy bottom. A grounding

could jeopardise the whole basis of the export business at Taharoa for NZS, ah*’%%

this is again correctly identified as a C4 — ‘Catastrophic’ consequence. Aggjg -
export vessel is near-new, we consider the possibility of engine and steering failufe
to be very low. Long range weather forecasts are obtained f@m ﬁa@cean

Solutions. The highest risk would in our opinion arise from th 3§ ﬁé’ onset of

5.3.4 A further key mitigating action is adhere! c; 3

G

5.3.5 Section 5.3.3 "Mooring lir

is in ballas%and Biec

_ ¢ st three ship fengths from the buoy fo the applicable minimum depth.
@FQ@@mmum depth is the ship's laden draft plus 20%. With “TAHAROA
%@é P]‘?ESS” 4.4 ship lengths were available. This has increased o 5.2 ship lengths
for “TD” when using the relocated SBM. That is an improvement of 170% of the
Code requirement’. While this statement may be technically correct and complies
with the ABS Rules, a prudent and practical Master would be concerned with the
distance from the stern of the vessel to the safe contour line. In any type of
emergency it will be the stern and not the bow that is closest to the safe contour

line.
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5.3.7 We advised the NZS team that we considered that there was less than three ship's
lengths available before the vessel, in the loaded condition, risked grounding. The
scenarios that could lead to a grounding include main engine failure during moori%ﬁ%@

or unmooring, or a main engine failure, fire or blackout at any stage of the a@%
and departure operations. Other scenarios would start with the faliur the
mooring system, which would lead to an unintended disconnection oﬁ@esel
from the SBM. At this point, with the vessel drifting, for a gro%d%%ﬁ@% there

53.8
5.3.9
most likely to beach paral
scouring of sea-bed mat
effect of scouring is to "% ed material around the midships area
f%’ﬁd the bowg’“l ern, leaving the fore and aft ends of the
5.3.10

’ q@glne failu
' sﬁﬁsiﬁn ially even with two anchors down, while a deep laden vessel will
pitch W heavy swell, with a tendency to ‘snatch’ the anchors and pull them out of

on this matter, but would urge caution with any theoretical study of large vessel

anchoring, which is often dictated by basic practical considerations.

57 ‘Catastrophic’ in this context refers to standard risk assessment terminology for the consequence or severity of an event,
typically representing consequences such as major or iong-term impact on the environment, severe damage or total loss of
property, downtime greater than 2 weeks, death of personnel. The Maritime New Zealand document “Guidelines for Port &
Harbour Risk Assessment and Safety Management Systems in New Zealand” provides definitions of consequence levels.
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5.3.11 In the event of a grounding, the first priority of any salvage attempt is normally to

remove the bunker fuel oil / hydrocarbons to minimise the risk of pollution. With the
S

vessel having side wing fuel tanks in way of the Engine Room, the risk of pollution:

is reduced compared to vessels with double bottom tanks, although is s};ﬂ '

possibility to be considered. However, the location of Port Taharoa, the Iafﬁg

r
zone, potential for heavy sea conditions and the lack of %@ca j

5.3.12

be necessary in order to re-fioat it. To do
mobilisation of heavy equipment {e.g.

conveyor belts) and a suitable crane ba% ess

5.3.15 A salvage operation in summer months has a higher chance of success due to the
improved conditions making access to the vessel possible for a greater proportion
of time, therefore giving greater ability to remove pollutants and lighten the vessel.
However, we would highlight that, in our experience, even sea conditions of 2 — 3
metres wave heights can cause delays to salvage operations due to, for example,

the ability of divers to operate and vessels to come alongside safely.
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5.3.16 Section 5.3.5 “Helicopter crash (i.e. transfer of personnel/stores etc. to and from
the export vessel)”. This Risk Event has scored 5 for Safety and Property in the
Risk Rankings. We consider that the Frequency F3 ‘Possible’, and __
Consequence category C3 ‘Major’, were correctly identified. In the H%%” &

Assessment, this event was given a C3 ‘Major’ Consequence ratlng w

5.3.17

been correctly assessed. The support vessei collidin %A vessel is
likely to result in structural damage, but notf fﬁ;e pomt of sin ?%bor foundering,

while a man overboard runs the real riskofx -'v" ning.

jgi'“"" o
5.3.18 Sections 5.3.9 and 5.3.10 "Drop),e@%%gdmg hose Wﬁ"
Tr 18’ Review ‘goes:

would be muiﬁ% '

statement This

The Frequency Matrix, Consequence Matrix and Risk Rating Matrix were used
throughout and in this respect the Review complies with best industry practice and

standards.

54.3 The correct methodology has been observed throughout the process. In our
opinion, the review complies with the New Zealand Port & Harbour Marine Safety
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Code, sections 2.2. ‘Risk Assessment & Safety Management’, and 2.2.4 'Risk

Assessment’.
55 Risk Assessment Review: Conclusions of the Arriscar Report
@
5.5.1 The Review correctly stated in Para 2 “that in most of the hazard sgenwgs
controls are largely refiant on human intervention and operatighal -f f dures
rather than engineering systems”. We agree that “there is @%ﬁg@ rél, gnce of the

DT

experience and skKill of those associated with the export ve < lo
(i.e. pifots, masters, ship’s crew and port operations stal

v
o

T i

is the potential for single point failure throughout the op era

£
missing in the ‘chain’, for example, the support Vessefi outi of action;:

X o

operation is compromised.

5.5.2

consequences". We g

recommendations .

om all port stakeholders (except the Pilet as mentioned in section 2.1.2 above).
The whole process complied with the Port & Harbour Risk Assessment and Safety
Management Systems Guidelines.
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6 THE HARBOUR MASTER’S OPERATIONAL SAFETY PARAMETERS
6.1 Background %
6.1.1 '

metres; _
¢ Loading is to be suspended if the strain gauge fitted
DESTINY” records loads above 136 tonnes:

6.2
6.2.1
%
. 94
6.2.2 §u4/f§’e then Harbour Master of Taharoa, Captain W.J.

é*’*% mg&ergence of the load line as mentioned in Section 6.1.1 above, and this

%p@/fehlbltlon has been upheld by the current Harbour Master Captain Richard Lough.

6.2.4  Taharoa Harbour was constituted a "Harbour” by a New Zealand Gazette Notice
dated 16™ July 1970. The Harbour Limits are defined on NZ Chart 4424, and have
as its limits a 5 nautical mile radius from the Pump House. If an export vessel is

within the Harbour Limits then it is “in port”.

cwaves



Our ref: CW/812/R01/NC/SLB Page 65

Iinspection and Audit of FPort Taharoa Operations

6.2.5 However, we consider that from a practical point of view the Taharoa SBM, and
any vessel moered to it, is in a fotally exposed and potentially hostile marine

except Tasman Bay some 12 hours steaming to the south. It is |dent|f|ed
“Offshore Terminal” on the NZ Chart. Captain Ireland stated in a&eﬁﬁ
dated 28" January 2013, "It is self-evident that Taharoa is not é@c%e ‘Brotected

6.2.6  Nippon Kaiji Kyckai (NKK), the vessels Classiﬁcation‘Soctissu d
at harbour condition”®®, which states that the vessg% var
0.8 metres in waves of 4.275 metres. ’@é[@emﬂcate wé%%proved by the
Japanese Government. In our opmlon%%emﬂca

overload the vessel; itis a statemegggregardmg its stefic

Line Certificate, issued b
of Japan. The NKK ¢
granted by the Flag A

6.2.7

e

d in the ICLL Certificate, which means that the ship shall be
ibject fo ﬁ 1 of Article 12 the appropriate load lines on the sides ... shall
not bﬁ?;g ' &nged at any time when the ship puts to sea (our emphasis), during
theﬁvo age or on armival’. He goes on to state “However, when the weather
a%‘zﬁf@ emy changes during the loading, the ship may need to put to sea in an
Verfoaded condition in order to avoid causing damage to port facilities and/or the
ship herself. In such a case, we regard it is force majeure’ and will approve she

can leave the buoy but it shall be within the extent of force majeure”. This is not

58 NKK Certificate No, 12HE 1400 dated 26 June 2012.
%9 NKK Certificate No. 13HO07146-LLC.
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6.2.8

6.2.9

l%ﬁé jjéfff%Relations Committee on the Marine Legislation Bill, at Paragraph 30,

an Exemption Certificate. It is an email exchange between the Flag State and NZS

and is not in our opinion an official document.

Parameters — History and Derivation, Section D.1., they state “TW ﬁ%roa

Destmy has a valid Overdraft Certificate issued by Class NK a _,agpfb’f?af to use

this Article, the appropriate load lines on either s@%g the shj GMSPOHO’IHQ’ fo

the season of the year and the zone or aret the shig gwb%@ghaﬂ niof be

submerged at any time when the ship pi s@o sea (our emph\sﬁils), during the

isza %fﬁber of il @»%gternational Maritime

voyage or on arrival”. Japan, 35

fg guoting from the US Coast Guard Load Line Policy Notes, state at sub
paragraph 28.1 "Many nations exempt ships of unusual service (of which the
TAHAROA DESTINY clearly is) from load line conventions in particular
circumstances in recognition of their special nafure”. We disagree with this
statement. The "TD" may be different, but it is not “of unusual service™, The "TD"
is classed as an ‘Ore Carrier by the vessel's Classification Society ClassNK. The
de-watering system does not make it an ‘unusual’ vessel; if it did then this would
be reflected in the vessel's Class Notation. This Policy Note refers to Float
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On/Float Off (FLO/FLO) vessels which are classed as ‘Heavy Cargo Carriers’.

Other special service or unusual vessels include; Heavy Lift Vessels, Dredgers,

.

Survey and Research vessels, Cable and Pipe Laying vessels, Dive Suppof,

vessels, Fishing vessels and Anchor Handling Tugs. The Class Certiié?at %
these vessels will record their particular special service under ‘Type of Shif%, %

6.2.12 Further, in our experience, Protection and Indemnity (P&I) i ISUr; %&mles
provided by P&! Clubs usually require a vessel Owner to cop ly. 2

authority to do so. In the event of a ca%%g&% %f%f»v

We therefore consider that the vessel “’}% and P

appraised of the situation.

“insurers should be fully

&

6.2.13 Therefore, any technical 5 nl debatt ether the Load Line can be

submerged has to be wi

that regard fithe debate about the precise meaning of Article 12 of
i ?é required, the Harbour Master has exercised his powers

osition of a 136 tonnes peak loading limit on the hawser appears to stem
ii} of the OIA : '

5.3.2 EEMIGIOERIEICE
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s 9(2)(b)(ii) of the ClA

In a detailed email dated 1% June 2014 from Kenny Crawford of MNZ toffa
Master Richard Lough, who was seeking MNZ's views on the NZS reque

6.3.3

the strain gauge limit, he advised as follows: i% '

* ‘there are only two occasions (in 19 loadmgs) when the

S‘%Iﬁ g"auge f/&

«w"' ;ﬁg

s V012 it would appear that the vessel Ie%%gagbi ic /€
s V015, TD left the buoy twice due to g th;r‘ﬁg ng w%er"

the significant wave

¢ The actual limiter on the operatlo Jf] of the ﬁz}essef iso
0 hatl needed to cast off

'WM

o
\ i

Therefore, we ca %ﬁ%

as the safe loading ff the vessglis.

; “a“”ﬁlieement with this decision. Whilst we agree that the strain gauge
re\%s are a useful monitoring tool, they should be used in conjunction with the
,ﬁ;bé” r available tools (e.g. weather forecasts and wave rider buoy readouts) to

ensure that all safety factors are accounted for and within the required limits. The
strain gauge reading is, in effect, the ‘end result’ of a wide variety of variables
coming together to create the hawser loads being measured. I is therefore
impossible to determine if all of the relevant variables are within the required limits
solely by assessing the strain gauge readings and it provides no, or very limited
capability for assessing personnel safety.

cCwaves



Our ref; CW/812/RO1/NC/SLB Page 69

Inspection and Audit of Port Taharoa Operations

6.4 Significant Wave Height (Hs) Mooring and Departure

6.4.1  We have been provided with a ‘History of Port Operational Parameters' by NZS%@@%

and these are summarised below:

1978 150,000 DWT Vessel operating af a maximum Hs of 4.1 m, win
knots®™
e "1990°s Hs is 3.5m for berthing and 4.0m for departure”, {i@s

TAHAROA EXPRESS .

s “2004 Berthing 3.0m Hs, departure 3.3m Hs, based %ﬁ%
parties and advice from pilot”; N 4
TAHAROA DESTINY g&

. - \,Q
ooﬁngggstem”;
Hérbour Masters

=

e “Berthing 2.6m Hs, departure 2.91%Hs\,

operational parameters are n anent’.

6.5 Commitrment to Safety

6.5.1 In a letter titled ‘Harbol
ireland from NZ; d”

continued.gomm

K A

] dNZSM’s Response on your proposal to remove hawser strain
gauge f@s dated 19" July 2014 addressed to Captain Richard Lough, NZS state
/%;" roposed parameters are nothing more than guidelines. Loading operations
N‘%ié%g always under the direction and control of the ship’s master and the pilot. If
there is any concern about safe operation, loading will cease even though the
prevailing wind, wave height and hawser strain might be less than the applicable

maximum”.

8¢ NZS Report, “Taharoa Port Operational Parameters”, Version 2.0 {FINAL), dated 12" September 2014,
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8.5.3 NZS have stated a commitment to safety, and recognition that the safe operation

at Taharoa rests with the Master and Pilot. However, we consider that there are

i)  Operating the SBM with uncertified rJtl%Lv @ﬁbnents
time,

v} A maintenance and lnspectlo @chedule that does nof fneet normal industry

2al compo en@%%ch as the mooring chains

rb ur"ﬁMasters Direction should be titted 'Operational Limits for Port
1N %and should be endorsed with the wordmg ‘The decision to moor at or

6.6.4 In practical terms, we consider that this may mean that the Pilot/Master, at their
discretion, temporarily decrease the operationa] limits based on the situation at the

time, to ensure the safety of the vessel, crew, service vessel and the SBM.

6.6.5 During the period that the TAHAROA DESTINY is operating under an Exemption
Certificate, we recommend that the operational limits as detailed in Annex A of the
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Certificate issued by the Director of MNZ on 2™ February 2015 be applied. At the
time of issue of this report, we understand that a licensed pilot is now in place and

that a pilotage training program has been approved. Therefore, the exemption hé%%

R,

now expired. o f 4
6.6.6 We recommend that for the first visit of the “TAHAROA EQS”, providedgiﬁ‘aﬁ;ﬁ fully

trained and licensed Pilot is on beard, that a structured trainin &ﬁ?@w %@ﬁ% place
g%

and that dummy SBM ftraining be used, plus reducin &Q‘ﬁx jf%its at_the
3, may.

6.6.7
operational limits. These are;
i) The integrity of the SBM;
iy  The safety of personnel; =,
fii)  Navigational safety gt
6.6.8  Since SBM's are usedaalm | % the loading of hydro-carbons, we have

. hd <
examined the typjical operational limil s and standards employed within the oil and

s this is the”‘"“‘s “@ppropriate source of relevant and comparable

arEy, th ??%try will apply stringent standards to mitigate the
g S 4
risk gk.oilspollution, W jh;;iﬁ;f a risk that is less significant at Taharoa due te the
p product. However, the pollution risk from ruptured fuel

nature oft X
(G natre S gporiproduct ¢
af ks still exa%ﬁﬁle have detailed in paragraphs 5.3.7 — 5.3.15 above.

L = " The safety of the vessel is to a large extent dependent on the integrity of the
- SBM, which must be able to maintain station given its location on an
exposed, lee shore with potentially hostile conditions.

i}  The safety of personnel, both on-board the export vessel and the support
craft, is highly dependent on the equipment they are required to use, the
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loads on the mooring system, motions of the vessels and hence the weather

canditions.

i) The safety of the vessel and personnel are highly dependent on the skill

disconnection is conducted in a manner that does not put either:
risk. We consider it essential that the crew have a high !eve%f% or
and are able to communicate effectively in English with

involved in the mooring and unmooring operation. 4

iv)  The factors described above do not alter becaus 4

altered.

6.6.10 Appendix E provides examples of operaﬁ@
the oil and gas industry. In our expené“‘r%\’@@hese ar%%lgo simitar to terminals

& o
exposed to swell conditions, wher {'fg limiting conditic g are often defined by the

6.6.11 i i i i ition to oil industry standards, we have

f”‘”‘; SBM is ars old, which is well beyond its reported design life. It is
%%e been built with larger scantlings than specn‘led and has been

The SBM and associated mooring system contains a number of components
and structural details that are known 1o be highly sensitive to fatigue damage.
The inspection regime required by ABS has been carried out. However, the
NZS inspection schedule is, in our view, significantly more relaxed than
industry best-practice for fatigue sensitive components {chains stoppers,
chains, Kenter shackles), especially when considering the future operation

of the SBM. Fatigue damage is proven to be hard to predict accurately and
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the fatigue analysis conducted to date is not valid for the future usage profile

of the buoy.

V)

£ . a

they further bed-in. This may change theg%rsmn of th- in heavy
weather conditions, potentially alIowng KW =;_a efres closer to

shore.

attendance at Taharoa, ww

current operating limit

addit &gg oil industry standards, we have considered the following aspects, based

4@\\;} n eurFobservations at the time of our attendance:

X N

<’/’

i} The high degree of manual handling and intervention required for the

Taharoa mooring connection / disconnection and slurry connection /

disconnection operations, using the current hardware arrangements.

ii) The apparent regular need for personnel to work close to, under and next to
loaded lines, suspended loads and snap back zones for these operations.
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iy The complicated arrangements for slurry pipe connection, securing and

A Y
iv)  The small ‘zodiac’ support craft used as a fine handling boat and the a %%y“
and timing required by the crew of the MJ to fransfer from the %
‘zodiac’ on a routine basis. This small vessel has no tow past’?fo

e £

handling / trailing and the crew are exposed to the eler‘y,entsé <l qmres

continual agile boat handling to avoid larger waves and g wg noT prowde a

disconnection.

- line

mes during

;o Lthe current operational

Regai‘“d
i E%ﬂ%ds we have considered the following aspects:

o

%gthe safety of navigation and pilotage, in addition to oil industry

The nature of the navigation and ship-handling required for the Taharoa

SBM, its location and its exposure to weather;

iy  The feedback obtained during interviews and reported that pilot skill was
considered to be a significant factor in averting previous incidents or reducing

the extent of them. Whilst many of the causes of these previous incidents
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have been mitigated, the remaining risks concerning pilotage must still be

'

iiiy  The current status of the pilotage arrangements, licensed pilot avallabl i
status of pilotage training plans and the time required to fully |ﬁ%}eﬁ®

considered.

these.

£

iv)  The dependency of the export and support vessel crew.o ' e<
safety. e E

v)  The tendency of a vessel to fish-tail (panicularly% ‘ [e
yoperatlonalgfﬁ% ), “with the

stronger environmental conditions (notlng 1
associated propensity to cause hlgh
integrity do the SBM) and the ability.to't
back tug. '

6.6.18 The Director of MNZ has alreacgg
there was no licensed pil ; i | “the Exemptlon Certificate for
s 9(2)(a) of the OIA A'DESTINY. We agree with these

limits.

6.6.19 When a Iicgnse s i _ in light of the issues associated with the

integrity ofdthe.SBM and persg ‘ safety, we consider that the same operational
i .
limits s euﬁb e maintaifi

e@m our opmf‘?«@ on the basis of the improvements outlined in paragraphs
8»6*’" and 6. 6%%@% in addition to the licensed pilot being in place.

mog% sumaﬁ%’fj’%

is'our considered view that the operational limits should be as shown

Operational Limits
Safety Factor

Current Future

1 [ Integrity of the SBM Possible increase, but only

with significant
improvements made to all
3 factors.

As per current

2 Safety of Personnel limits imposed by
Harbour Master

3 Pilotage

Table 6.1 — Current and Future Operational Limits
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6.6.21 The current operating limits are defined in Annex One of the Exemption Certificate
No. 18 -EX-15 and are reproduced below in Table 6.2

Barthing {regariare
—_— 15 g gt 3 W Kight
Hatimapn  Mavimsem  BeriBing  Masimust Maeimgen  Depariute

Gusrent Linilg
tmpined by TEm B kot Frobiddled  25m 43 ket Permjited £
Harbaurmastsr x ;
Trainiey 8 Hhast  Prokdbdes 16
V‘=}”ﬁﬁ§¢?§ g ] R (i it o B m
ilbummney EP5L ot
Teatnien
Voyages 3 54 bk z
(hatiat I8m Hikaost Prohibited  Tdm
e .

et Em 28 by Piataipited
Wapages
festricted 15 24 bt

s it

Veysyes e "’

Table 6.2 —Operational Limits..

6.6.22 in addition, we recomment? f‘ilusion ofitt

Limits:

g% A aster andzE iﬁia» {o continuously monitor and assess
weather fo%@ s, and Ime%*' -a likelihood that the Port Operational Limits
cﬁﬁletlon of loading, stop loading, disconnect the

-watermg and ‘stand-by’ main engine ready to let go

eersmn to stop loading must be made in adequate time

51 We note that detailed procedures are contained in TM-6000-061 “Weather Monitoring and Response procedure”.
However, in addition to these procedures, we feel that an additional clause should be inserted in the ‘Operational Limits’
document as per that stated.

62 These figures are based on the United Kingdom Offshore Operators Association (UKOOA) recommended figures of 15%
and 19%, respectively, minus 10% for fairlead frictional loss, of the ‘as-new’, dry MBL of the hawser (1241 tonnes). These
figures are, in our experience, commonly used by oil majors, responsible for SBM operations.
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that these figures are based on the ‘as-new’ dry condition of the hawser and

should be revised accordingly with each hawser usage.

iii)  Main Engine to be kept on 10-15 minutes ‘Notice’ at all times. If Hs excegd:
e 3
2.5m then Main Engine to put on ‘Stand By’ and on Bridge Controlfe @g@'\/

express permission of the Harbour Master. % < «»»

C%g%’ESB £iF

onsultat awith tF

iv)  Cargo loading to stop and if appropriate the vessel {0

Pilot and Port Captain/Port Manager present a risk toli 4
property. =
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7 CWAVES AUDIT OF PORT TAHAROA OPERATIONS

7.1 Introduction

7.1.1

7.1.2

P 9(2){=a) of the OlA
s 9(2)(a) of the CIA
s 9(2){a) of the OlA
s 9(2)(a) of the CIA

s 9(2)(a) of the CIA

s 9(2)(a) of the OIA

: This initial presentation was an

& % %i‘hmun;ty and employment;
ng Investment ahd expansion;

+« The wider NZ Minerals mining and logistic activities;

+ Wider BlueScope logistic activities;

e NZ Minerals and BlueScope management in context.
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7.1.5  Although not strictly relevant to the audit, the following points were raised and
discussed:

Zealand;
s There has been a significant investment and expansion of plant;
+ A second SBM is scheduled for 2016;

rtiﬁcat% compliance with the
IMSBE Code) certifying that

' rrently the Port and Mine operating Procedures are integrated, with no clear
distinction between them. We considered that the two should be separated and at
the time of audit, NZS agreed to consider steps to distinguish the two.

7.1.9 s 9(2)(b)(i1) of the OIA I ¥: A review of major incidents
involving the pervious vessel “TAHAROA EXPRESS", including tail shaft defect,
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mooring hawser failure, main engine failure on approach o the SBM, two incidents

of cargo shift and severe list, and hull cracks.

7.1.10 As a result of these incidents, NZS implemented the following mitigation measure:
“Replacement vessel(s) Taharoa Destiny, and others, purpose built sfuﬁﬁgi

L

of iron ore design. Replacement vessels far less susceptible to this haga”"?’d df@e to

iron ore carrier design with narrow holds thus minimising or elim 15 'n @‘%ﬂsk of
S S

Complies with PSMC 2.2.3.1 (f).

i -L "-
7.1.11 05 — EEAIIOFITISE SN This polic @ocument 1§§0§§6‘§erali view
of the Crisis and Emergency Managemen ;_, Incident Respg““n%g and describes

7112 05~
risk management.
with Hazard Scep

n 2.1.4 of this report. Includes “Risk

operé’g " considered and will be implementing are grouped under the
N he "3;%2@% Harbour Management, Support Facilities; New vessels;, Asset
‘% aa‘agement and Resources. We consider that NZS have committed considerable
resources into identifying the multiple impacts that the introduction of new vessels
will have on the overall operation of not only the port, but the mine as well.

Complies with PMSC 2.2.2.1 {f).

AR RS 9(2)(b)(ii) of the OIA o R: Details of technical meetings

between NYK and new vessel operators Cara Shipping. Implementation plan for
2™ vessel. The ‘Port Role Clarity Matrix’ tabulates the decision and compliance
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chain and clarifies and defines the roles and responsibilities of the Master/Vessel,

Pilot, Load Supervisor and Port/Shore, Four categories in the chain were defined

as; Decides, Advises, Communicates and Complies. Compliance with PMS%
; “ - . . . . -

2.1.4 where it states “In addition to a periodic review, a special reweu% mﬁ%@

required where for example, harbour operations change beyond the rang

rAR IRy s ©(2)(b)(if) of the OIA : NZS have plans in hand for imt ; fing a Vessel
Traffic Service {VTS) at Taharoa, originally intended to%@:’ﬂ ple

2015 in anticipation of multi-vessel operations. NZS ha\‘ﬁzfad-

will include installing an AIS (Automatic Identiﬁcatio,% Syst 18
support vessel, and an AIS network receiver in the i/ Operaﬁ%oggé

Manual will be compiled with details %i %% ystem, “Are: gof control and
communications eic. At the time of audit Jae.; %@ised Nzg; 20n an informal basis that
i intel

any VTS operators should be tr{%ﬁ’@ed to appropyjate Ir

rnational standards.

Details of VTS Operator training:é & ( £ ified from the New Zealand

7.1.16 the < This section deals with the schedule for

i

é‘%“uoy, fioating hoses, hawser, links and

"kept in ”@%@e place, with some being held by MMC and some by NZS. We
%

B

recoml /egﬁ? that all relevant certificates be located, identified and kept in one

reg}g@‘f@ﬁer the control of the Senior Project Engineer, who has oversight and

f%ﬁ“’éﬁibility for the maintenance of the whaole system.

7.1.17 At the time of our aftendance at Taharoa the SBM was being operated with
uncertified components, namely the elongated "D" shackles attaching the turntable
to the triangle plate, and there is no record of when they were installed. We
understand that these are to be replaced with certified shackles. The "D" shackle
joining the hawser to the open chain links attached fo the triangle plate is of 200
fonnes SWL,
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7.1.18 As described in Section 4.8, although NZS have an inspection and maintenance
regime in place, it falls short, in our opinion, of industry practice and is insufficient
for the future usage profile of the SBM. NZS carry the requisite number of sparé’%%
parts to replace worn out or damaged components in the whole mooring syg;%%
However, they have aliowed the SBM to operate with uncertified comp’é;;]ﬁ

PRI - ©(2)(b)(i) of the OIA - . NZS g}v

Py

comprehensive presentation, made on 19% February'-»f. ‘f%

« To have a clear understanding of its ro g%f Br fﬁg&sv
Port; g%‘;@ %?
o Regulatory Environment for Taharoa Pﬂrf‘}’

'. he new multi-vessel operation, NZS are fully aware that
| ﬁ new management and crew, and without the benefit of
é«?}e experienceé ‘knowledge acquired by NYK over the years operating vessels
at Tahargs d'which they were not willing to share with the Owners of the new
1ng package for the new vesse!l has been compiled with schematic
iB ?@enhanced by videos of the hawser and slurry pipe pickup and ietting go
%ﬁd
—, and we advised, that in our opinion, it is essential
that he attend on board for at least the first two loadings of the new vessel. NZS
have held meetings with the new Management and Senior Officers.

7.1.21 Any operational decisions concerning mooring and departing the SBM of the new
vessel will be dependent on the status of the Taharoa pilotage at that time. if the
pilotage operations are controlled by an Exemption Cerlificate issued by the
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Director of MNZ, then the ‘Training Voyages’ operational limits (e.g. as set out in
the Exemption Certificate, No. 18-EX-15 of 2™ February 2015) should apply.
However, because the Master, Officers and Crew are not familiar with the Tahar

7.1.22 S0 ol
Captam would be beneficial. We expiamed t ¥ a pers{an
rner oper%
lasting s)iuences Knowledge of
7.1.23
positiyén ar gements“
naggwﬁznt syst '
§ ““if@
~

%’% ”fures and have made the necessary resources available for the first call of

the new vessel. The third vessel will be operated by NYK and it was felt by NZS

that there was an adequate pool of knowledge within NYK to manage this vessel.

7.1.25 10 — Taharoa Port Navigational Aids: Details of the service and maintenance
procedures for the anchorage limit beacons, 20 metre contour line beacons, solar
powered light and radar reflector on the SBM, batteries for the Waverider and
TriAxys buoys, and the leading lights in Kawhia Harbour. All navigation aids
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located offshore are maintained by Kawhia Marine Division. A hydrographic
survey was carried out in 2015. Complies with PMSC 2.3.1 Hydrography and
2.3.5 Aids to Navigation. .

7.1.26 11— Helicopter Operations: This service is provided by Helicopters Nemi‘@eﬁ’ dag
(HNZ), who operate a ‘Squirrel’ single engine helicopter capable o%r y. five
people, including the Pilot. The helicopter is tasked with transfenin %t%iﬁ |

crew changes vesseIsAgent Immigration and Custon‘u;&w onnel for theff}ar, 18

other personnel to and from the vessel, delivering under—slungélga

7.1.27 The same helicopter is also used to transfer NE

headquarters at Glenbrook, south of Auckjand ﬁ’upportg%&é&ehs the safety
stand by vessel required by NZS$ duringt }jé?%%tefhghetvve%%he Operations
Centre and the Export vessel, alth%yg%underst this is not a New
Zealand Civil Aviation Authority ( %%;eqmrement ege is a dedicated Controller

188

A

stationed in the Operat:on C 2 who han

7.1.28

%ﬁance at %@%@&fﬂat the ‘Squirrel’ heficopter currently in use is capable of

R

th the removal of the front passenger seat. There are no

i
5 medif;%gl fgc“’”ifges at Taharoa, the nearest being at Kawhia which is over an hour’s

& b
~> drweﬁﬁfbng:ﬁrarrow twisting roads, and in our opinion not a viable alternative to

2, TIEC 6%0 to Hamilton. In case the ‘Squirrel” is non-operational, or weather-bound,

%7 twin engine helicopters are located at New Plymouth and Harmilton.

% 7.1.29 As part of our attendance at MNZ, we were able to attend the Rescue Coordination
Centre (RCC) at Wellington and subsequently advised NZS of their role, of which
they appeared not to be aware. We explained that the RCCNZ was tasked with
providing assistance and lccating, delegating and directing a variety of resources
like tugs, pollution control vessels and all-weather helicopters to the scene of any

type of incident, accident or emergency. It was also within their remit to coordinate
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with Maritime New Zealand, Coast Guard, Naval and Military, Police, Fire,
Ambulance and Hospital services. They also have a wide variety of

communications capability, including direct satellite, VHF and UHF links to aﬁé ]

7.1.30 We advised NZS that sending a small delegation to RCCNZ at Wellingt6n W

@ iGuid
%'.yénd its

7.1.31

in the event of an emergency. For instance, althotigh NZS h ’:g&@% Jladged their
. &%h%ﬁ. ' % B .
%ﬂmglonai a@ pational oil spill

sgéthe. with RCC. The NZS Helicopter
[-HNZ in Taranaki for

Pollution and Oil Spill Response plans

Emergency Response Procedure W;@qur
assistance, whereas if they call %}the firs instg;%%gﬁNZS will have access to
"

pters, but L
hin a short

7.1.32

use of har craft and tug%

s’ 'C
. 4

Tplies with PMSC 2.7 Marine Services.

onsultants.

7.1.34 Kawhia Marine is audited by the Health and Safety Department of New Zealand
Steel. All maintenance work at Taharoa is undertaken by MMC, but overseen by
NZS. A separate diving contractor is engaged when underwater work is required

on the SBM or the anchor chains. Complies with PMSC 2.7 Marine Services.
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7.2 13 — Port Taharoa Training

7.2.1  This subject was covered in five separate presentations. Each presentatle%i

“’ii?

compresed a separate fraining package or module aimed at all levels of

procedures concerning the mooring and loading operations were all j %@Iud&d in
these fraining modules. A Training Matrix has been created shag "?@ : *ﬁ%ogress

of tralnmg for each of the personnel involved, and the smteeng% %g bdules that

7.3 14 - Pilotage

7.3.1 At the time of our attendapc
Captain Jim McMasterwhe

7.3.2

sther licensed Pilot for Taharoa, BERIEEED S Ve

Vé%?that he has only been available for one or two moorings a

ur derstan

Australia and New Zealand to gauge interest in providing pilotage at Taharoa.
Three of the parties contacted responded. The others either showed no interest,

or were short of pilots themselves.

7.3.5  The Australian Reef Pilots (ARP) proposal was selected and their Pilot Training
Programme approved by the Director of MNZ on 7% February 2014. It is apparent

that there were a number of delays in reaching this stage.
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7.3.6  Training of the first trainee Pilot commenced on 13" March 2014, and consisted of

four ‘observations’, three ‘approaches’ and an ‘approach and connection’. On the

for ‘Full Astern’.

7.3.7 Captain McMaster expressed his dissatisfaction with the candida!gy 77who” he

.
required to take a large ore carrier up to, and moor to the SB&@@

considered {o be inexperienced and lacking the necessary sa%@n@ g skills
Lo \@

7.3.8 In a letter entitled ‘Training Progress to Date’ concerni @ frainee |
Harbour Master, Captain Richard Lough dated 16" May%“'@””‘“fiﬁ, Captain®

Taharoa requires previous experience as:a ., Fdharoa is not the
pifpt...it is view that attempting fo

place fo commence a career as a Ben‘h

train a Pifot without them having pre,vfous%% erthing Pilo 6
recognize and accept this basic fact

=

getion of the situation regarding any

7.3.9  We consider that this state'

IE note however, that the availability of
J 2 New Zealand is very limited or nil.
Ving Programine was revoked by the Director of MNZ on 20%

7.3.10 e

'NZS considered that ARF were an appropriate

this.cF

: rience. We have stated elsewhere in this report that the Director

ot resulted in the sustainable provision of pilots with the

We were advised by MNZ in an email dated 27" November 2014 that Captain
McMaster had retired as Pilot. We understand this to mean that he will also not be
providing any training for potential pilot candidates during any hand-over period.

7.3.12 During our meetings and discussion on pilotage matters with NZS, we were
surprised that NZS and ARP, had not searched for potential pilots further afield,
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such as the UK North Sea, West Africa and Brazil, or even in their own local area
at Taranaki, where FPSO operations are commonplace.

7.3.13  With the December 2014 call of the “TD" imminent, the Director of MNZ |ssue,,d/_jw"': .

7.3.14 Under the conditions of the Exemption Certificate (EC), Pilots, ”is’x
at Taranaki were to attend with the Harbour Master and”a ' : ﬁﬂaster mf:
with experience in the offshore tanker and Ftoatlng‘?‘froé’ﬁctlon Sg/p: A“ﬁd&ﬁ’

7.3.15
at the Taranaki offshore oil and gas2
o
many similarities to the Taaro%ﬁ%ta’ge oper%
7.3.16 operatiggamare {hm vessels have to be brought up,

fieeds’to, and in line with, the stern of the

% . i r—j great deal of ship-handling caution, as the potential for damage
olo] @ are greater at Taranaki,

filiarise themselves with the totally different approach to the SBM. This involves
approaching the shore line from the northwest, and turning the vessel through
nearly 180° fo approach the buoy. [n our copinion therefore the use of a tug for
mooring purposes is not recommended at Taharoa due to the unusual approach
to the buoy, and would not be of any benefit. Other factors that would affect the
Taharoa operation are wind, and the need to keep the vessel outside the 20 metre
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contour line. At Taranaki, being many miles offshore and in deep water, the

approach to the FPSO can be made in a straight line, from any direction and from

a long way off.

7.3.19 At Taranaki, the tug is secured to the stern of the tanker when the tankefi

7.3.20 The other majordifference between the two opera one

e“%%on It will

haroa a break-

< -
7.3.21 i | i jence with handling large vessels
hould in our opinion have a suitable

rent circumstances prevailing there.

Piiqt"%sg)ng Programme and we find it difficult to understand why the originally
é@ se @%%éﬁ pilotage provider could not provide pilots of acceptable experience.

7.3.24 Tﬁe New Zealand Port & Harbour Marine Safety Code, at section 2.5.3 states “A
pilot service provider must ensure the service is properly managed and take all
reasonable steps to ensure a safe service is provided”. Annex C of the Guidelines
to the Code at section 2.4.1. Pilotage states “To develop and maintain pilotage
procedures fo achieve the objectives set out in this subsection”. In our opinion, the
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requirements of the NZPMSC or the Guidelines, were not met by the original

pilotage provider.

7.3.25 The New Zealand Port & Harbour Marine Safety Code, at section 1.1.6 states

duty fo provide port facilities and services in a manner that does no

t ensure it has a

unnecessary risk or danger to persons or property”. In practicag”

that although NZS are not the pilot service provider, they

provider in place that does comply with the MTA.

7.3.26

7.3.27

the Training Programme, as no, ,aﬁproved byfH&Bbireetor of MNZ. In our opinion,
def lﬁ%s undertak&n during the training pericd should

T

aster. T%I provide oversight and feedback to

a number of moorings and det

g progr \gd provide assurance that the required

iy

Zedland*Maritime School in Auckland. We also recommend that consideration be
B
W% to manned model training, which, for example is available at Port Ash,

Australia, where a model bulk carrier is one of the mode! vessels. The manned

model course includes training on SBM operations. We consider that this is even
more crucial for the second vessel, the “TAHARQOA EOS”, the crew of which will

have no prior knowledge or experience with SBM operations.
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8 SAFETY MANAGEMENT PROCEDURES

8.1 During our attendance in Wellington and Taharoa we reviewed thirly %

(Taharoa Minesite) 6000 series of procedures deals with operational matté?;

tﬁose

Procedures relating to the port and safety operations at Taharoa. The

the 7000 series deals with emergency procedures. We have comment

procedures that require revision of various aspects related to ergég 16
and procedures and hazard identification. Our comm@@

e

insertions are in underline.

B.2 TM-6000-0%1 Taharoa Port information:

s 9(2)(b){ii) of the ;
8.2.1 3.26 Under ‘Hazard' andgf;(e R

need revision:

8.2.2 ‘“Failure of the messenger line resul ifig in harm or fa
troduced on the “TD", this is

still exist.

support crew”. Despite revised rggorin proce;L es
still a high risk operation aﬁ%& %entlaE for

%ﬁpr fatalities fo crew”. If the support

61 waterborne there are no other craft

“There is no resident doctor or nurse. The nearest hospital is in
‘% , apout one hour's drive away over winding roads. Should medical
treatment be required NZS Port Manager and Agent should be contacted, prior to
mooring to enable arrangements be made with the company’s doctor, some one

and a half hours drive to Te Awamutu. Vessel's Master will advise on the urgency

of the medical treatment required”.

cwaves



Our ref: CW/812/R01/NC/SLB Page 92

Inspection and Audit of Port Taharoa Operations

s (2)(b)(ii) of the

8.2.6  7.16 AN
Export Vessel and will standby vessels moored to the SBM for the entire loading,
and is also the helicopfer stand-by vessef’. Although the Civil Aviation Authorf%é%

T

“The Support Vessel provides berthing support fo the

(CAA) do not require a safety stand-by vessel for overwater operations g t
ir SMsd
oo

nm offshore, we commend NZS for making it a requirement under thei

the Taharoa operation.
s 9(2)

(b)(ii) of

8.2.7  7.22V9NIN

Operations centre VHF CH.7, RCC Wellington and the Hé
8.2.8
8.3

8.3.1

8.4

8.4.1

7.2.2: “"Notwithstanding the above, it is noted that the safe operation of the
Terminal is governed by loads in the hawser rather than vessel deadweight and
the above operating parameters may be increased provided that the hawser load
monitoring indicates that expected loads will be within agreed limits”. Delete and

replace with: Hawser load limits have been included as Port Operating Guidelines,

cwaves



Our ref: CW/812/RO1/NC/SLB Page 93

Inspection and Audit of Port Taharoa Operations

8.7

8.7.1

8.7.2

s 9(2)(b)(ii) of the OIA

but they are one of several factors fo be considered by the Master and Pilot when

deciding to leave the SBM before completion of loading.

N 0
. : il “In addition tc %BS
rule (20% UKC) Taharoa Port requires a safety contlngent over@% @e the
Minimum Manoeuvring Area —the Contingent Manoeuvring Arg a ﬁﬂ%@i such that

the distance between the SBM and the Maximum Drafto C ttour ~for e

=N

offset (+/- 12m intact, +/~ 23m damé'% ed) + hawser {gﬁh+ 3 x length of largest
vessel'. In the case of the "]’D" oo TS

941 metres, although NZSh

Y

ease the bow or stern draft by approximately 5 metres. In the conditions that
wouid cause the hawser or SBM fo fail, i.e. high winds and swell, the vessel will
roll and pitch, and the rolling severity will increase the further the bow falls off the
wind and swell until it is on the beam when maximum rolling will occur. We do note
however, that such severe roll and pitch motions are only likely to occur in
conditions beyond the operating parameters of the ferminal and that in the loaded
condition when under-keel clearance is lowest, there will be less tendency to roll
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compared to the ballast condition. During our attendance at Taharoa, the vessel
was rolling to approximately 10 - 12° during the approach to the SBM (ballast

condition).

8.7.6  Regarding water depth, the 2014 ABS Rules state “requires a minimum uﬁ”ﬁj@' _
clearance of 1m after heave, pifch and roll are accounted for". The vs”"é"e uId

8.7.7

15 metres stern draft, we consider that th ’@Qgi‘feﬁ ontourJ %s a safe limiting
line. This would put the stern of the “T@W\ﬁ%n berthed, at the SBM about 970
metres, or 3.4 ship Iengths from the 20 metre contogg\% The same leading

~ f@our opinion the procedure should be revised to reflect the safe distance from the

stern of the vessel when fully loaded to the 25 metre contour line. In the arrival,
ballast condition and during the early stages of loading we consider that the 20
metre contour line is the safe limit.

63 A mare exact motions analysis would determine the exient of relling and pitching in the appropriate sea-states, thus
enabling a more precise determination of under-keel clearance and hence the safe depth contour.
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8.8 s 9(2)(b)(h) of tha O]A

8.8.1 4. Procedure paragraph d); Include RCCNZ at Wellington on_the Tahar%

?

Emergency Contacts List.

Y
S 9(2)(b)i) of the OIA T %

8.9

8.9.1

not on station.

8.10 s 9(2)(b)(ii) of the OlA

8.10.1

8.10.2
_ @0 gside for personnel transfer.
3 personn 2%% if the vessel puts the wind, sea and
swell anything from. fir e 0 five points offithie bow to provide a ‘lee’ side, which is
how pilot transfefs an( __’_;' place. However, in our opinion this is not
operation at Taharoa with the vessel moored to

8.11

8.1 1%ﬁlntroductlc§%4 rocedure: Revise this procedure to reflect the role of the Port
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9 ATTENDANCE AT KAHWIA HARBOUR

9.1 Kawhia — Marine Mooring Consultants

of the deckhands and made a short tour of the vessel.g;f 18
converted fishing vessel with a raised forecastle (see F%ﬁ’

, o “MARGARET J” working off-shore Taharoa

g »‘ issued with a ‘Minimum Safe Crewing Document' issued by
ch specifies the manning requirements depending if the vessel is
n Inshore, Restricted Coastal or Coastal areas. While attending the
- g}?ﬁ vessel at the SBM, the "“MJ” carries extra crew to allow for rest periods and

%nty four hours a day operations.

9.1.4 The "MJ" was audited by MNZ and issued with a 'Safe Ship Management
Certificate’ in 2010. This means that the operators have a Safety Management
System, with the appropriate Procedures governing the safe operation of the
vessel including emergency procedures. It is similar in structure and nature to the

Safety Management Systems operated by vessels over 500 gross tons under the
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International Safety Management Code {ISM Code). The vessel has, since our
attendance at Kahwia, been audited by MNZ and issued with a Marine Operator
Safety System (MOSS) Certificate under the new regulatory regime that hﬁ%

89.1.5
9.1.6
inghed when the vessel
2vessel's messenger line
9.1.7

. We observed this operation at Taharoa
embers boarded the SBM from the ‘zodiac’, leaving

he “MJ". Similarly, 2 crew members remain on-board

that tﬁ”‘éé;&%%uld be a minimum of four crew on board. The “MJ” is therefore not
c,ﬂ@p @\%Wlfh her MSGCD and Marine Mooring Consultants should consult with
N Sfto resolve this situation.

The Skipper advised us that one his responsibilities was keeping the Pilof informed
on the status and tension in the hawser messenger line during hawser pick up, an
important function as a tight messenger line could result in it parting and
endangering the support vessel, the rubber boat and the vessel's crew working on
the forecastle of the “TD".
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9.1.9 The vessel has a full hyperbaric diving decompression chamber installed in what
was the fish hold. This is operated by a contracted diving team when underwater

G

work or inspections are reguired on the SBM and anchor chains. N

s 9(2){a) of the
9.1.10 From the "MJ", we accompaniecf OlA on a tour of the MMC &’e

and lengths of SBM anchor chain are stored. The two new sé%e»

»(7“""“"‘”:.

stored in a container to protect them from ultra-violet deterﬁ;ﬁ

them dry during their long periods of storage.

CRRERES S(2)(a) of the OlA
s 9(2)(a) of the
that SN

programmes and hawser lifetime managemeht

ntenance
4ok of all the

Figure 9.2 - Uncertified Efongated “D” Shackies on the SBM
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9.1.12 We found the all the storage areas, workshops, office and facilities well ordered,
Bl ©(2)(a) of the OIA _ o
clean and tidy. explained that all the crew of the "MJ” were from

the local fishing community and were very skilled and professional in the type%ﬁ%

work that they are doing. He was aware of the need to recruit and train new é/{?jﬁ%@
due to the increase in shipping movements expected with the introductio ﬁ’mfﬁ%

ra

second export vessel in May 2015, and a third later the same year,., He cont

Elﬁded

our visit by saying that in his opinion the Taharoa operation wagyuand was

probably the most exposed CALM buoy in the world.
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10 ATTENDANCE AT TAHAROA

10.1 The “Taharoa Destiny” — Hawser Pick-Up and Letting Go @
L

the surf line, which was clearly visible ong’% usmg‘jﬁ@e va
marker. We measured this to be 0.268 nau %&rﬁﬁes or 500 met;%@s in extent (see

Figure 10.1).

. Figure 10.1 - 500 metre Surf Line at Taharoa

40.1 3 Tk @\%{j‘é messenger line, which is on a dedicated winch located some five metres
Mihe large stainless steel central towing lead, was being ‘paid out’ as the "MJ’s”
zodiac' carried the end towards the end of the hawser messenger line, where the

ends of the two messenger lines were joined by a small shackle.

10.1.4 The slack on the messenger line was picked up as the "TD" moved ahead very
slowly towards the buoy. The operation was being controlled by the Chief Officer,
and we observed that his primary task was to make sure that there was no weight

brought on the messenger by maintaining a very slack catenary. There were
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several accasions when the ship's head fell off the wind, and he had to pay out the

messenger in order to maintain a slack line. We noted that the winch controls were

S

placed between the two drums comprising the forward winch, and aithough not"i’%@

SR

entre w:th th @“éé ‘

inch? =10
drum (@gu"f‘%). Crew
%essenger one

m. Although there was

and Jam ir ; betwe:%& %cﬂ drum and the supporting frame. Depending
on the{s éﬁ%of the ja ﬁéﬁn be anything from a minor inconvenience to a major
S

(@nd knowledge of how to clear the jam. The winch would

" the 0&4% “ een warned and cleared from the whole area, there would be a very
hlglyff s%%@@f serious injury or fatality resulting from the recoil or shap-back. See
L n"10.3 for recommendations for improvement.
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s 9(2)(b)(ii) of the OIA

Figure 10.3 - Set-up fopD
10.1.9 EEIBIGHRGETSTS

5 9(2)(b)(ii) of the OtA
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10.1.1 1 BEBIBIOERIEEIR

s 9(2)(D)(1} of the OIA

Figure 10.5 - Hawser Eye Hea
s 9(2)(b)(ii) of the OIA '

10.1.14 We consider both the pick-up and letting go operations are high risk with too much
crew intervention working at close quarters with large diameter messenger ropes

and mooring lines and winches. who was present during both
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operations menticned in passing that this was “high risk fo his crew”. See section

10.3 for recommendations for improvement.

10.2 The Slurry Pipe Pick-up and Letting Go Operations

10.2.1 The slurry pipes are two long sections of floating hose connected to the

starboard side of the vessel.

TR 9(2)(b)ii) of the OIA

s 9(2)(b)(i) of the OIA

- Four-Rolfer Box Lead and ‘Gallows’
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s B(2Xb)(ii} of the CIA

s 9{2)(b)(ii} of the OIA

Figure 10.7 - Hooking U
s D{2)}(b)(ii) of the QlA
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allows Ladder

LR 0(2)(b)ii) of the OIA

This is a high risk hazardous operation.
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s 9(2)(b)(ii) of the OIA

Figure 10.10 - Slurry Pipe Hang-off Chair
s 9(2)(b)(ii) of the OIA "

p.11 - Slurry Pipe Hang-off Chain — Outboard End

s 9(2)(b)(i) of the OIA Al the crew members involved are exposed to a high risk

of potential injury for the duration of the operation.
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10.2.11 SEIGIGIUEFEL R

5 9(2)(b)(ii) of the OIA

Aftaching to End of Slurry Pipe

Figure 10.13 - Slurry Pipe Disconnected and Suspended by Crane
10212 3 (2)(b)(it) of the OIA
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s 9(2)(b)(ii) of the OIA

s 9(2)(b)(ii) of the OIA

Figure 10.14 - Releasin the

Hang-off Chains
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s 9(2)(b)(ii) of the QIA

ce, the Chief Q, lj' conceded in discussion

10.2.14 We consider that the whaole operatio ofimpﬁil?mg up an%ang the slurry pipes
is very high risk. During our attendsi
S

In particular, we

connection is big hea ¢ G it wnsk for crew”.

u ﬁv%ehsmn N ?
9%;»%%@ up th ; %G‘WS and leaning out and attaching the crane hook without
£ %fety harn@s‘sca;%all arrester gear;

afif /%e%crane off-vertical;
-5

hich we observed;
¢

L eaning outboard under the rails to attach the heavy snap hooks to the
support chains, and;

e Leaning out and under the rails to release them.

10.2.15 Whilst there was clearly some examples of poor personal safety measures taken,
much of the issues we observed and have identified here were due to the design
of the equipment on the vessel.
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10.2.16 The mixture of equipment in the slurry pipe support chain setup, with widely
different safe working loads also gave us cause for concern. Snap hooks were 15

tonnes, the chains 10 tonnes, the chain blocks 10 tonnes, the oval links 10 tonne%

but in the middle of this set-up we found a one tonne shackle, which we underié?g :
to have failed on a subsequent voyage. In our opinion this rendered the v@w%ﬁ%g@

up unsafe.

10.2.17 We would recommend that the whole slurry pipe pick—up an

10.2.18 During the whole operation of hawser and slurry: plﬁé pick up a
were able to observe the “MJ’s” ‘zodiac’ a&wﬁ@g@fhe crew a%@@gh&%kllled and
obviously very used to this kind of clos

u}:@ers wo;%/wnth lines and hawsers.

rescue capabmtles a% ' an outbo o T

=e hazz{;ogﬁ@ﬁn‘y persons in the water.

ples of typical line-handling vessels employed at

10.2.19 Figure 10.17 _osome xam

Figure 10.17 — Typical Offshore Line Handling Boats
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10.3 Comment on the Hawser and Slurry Pipe Operations

10.3.1 in the short term, we recommend that consideration is given to the followi@‘

f .
iy Replace the chain blocks with sum%@var ope@ted cable ratchet lever

hoists. They are a S|mple and"%ne man oper

] Qj@ ;ensioning fool, and they

w,(g',.

i ﬁa%% ter, softer and far more flexible.

a e the requirement for anything up to six crew members ta

cf@se to suspended loads and underneath the slurry pipe flanges

be WOr

) hléﬁ}?

VJ*
“connect, and disconnect the slurry pipes, and hook up the remote

current set-up of using mooring ropes either side of the messenger to guide
the hawser eye to, and away from the mooring post. One such device is a
‘griphoist’, which is a small lever operated winch that uses self-gripping jaws
to move rope or wire through the winch. They are small, portable and
lightweight, and are ideal for one-man operation. Aftachment to the

messenger would be by small made-on-board one metre long sirops, which
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would mean easy hock-on and off and the crew member would not have fo
get too close to the messenger.

vii) Replace the current SEIEIEHUNCRUERSIE
I i< il prevent bunching and crodin
the winch drum, and will be easier for the workboat crew, and ship# %ﬁ%@v to
handle. We understand that post-audit trials were m d"“e@

%ﬁ 18 45mm
diameter ‘Dyneema’ rope were made, but was not favgt e vessel's
operators, and the large diameter pick-up rope res % %@s

V26.

v
oy

mooring arrangemen%s '
ele a standarﬂ

remote emergency reeas

>

w

eye -é-- chafip é‘% Retammg the soft eye mooring hawser does
%’é

.ﬁ' i =sn
;g%ver mean:dhat{h
ihat wou{d@ﬁq’ ire it, and this risk must be fully realised and taken into

ere is no emergency release in case of an emergency

é g = account’ﬁ%%s MNZ and the vessel operators.

_»modulus rope, which will eliminate bunching or riding up of the messenger
on the hawser pick-up winch. This single messenger would be about 200
mefres long, and wouid be retained by the vessel. With this setup there is
no need for a long dedicated messenger attached to the hawser, although a
short nylon “tail’ or pickup rope on the hawser will still be required to facilitate
connection to the ship’s messenger line. This pickup rope need only be long
enough that, when departing the SBM, it reaches from the winch to the water
and the slack comes on it when the hawser is fully afloat, and not part
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suspended by this pickup rope. The three or four turns of light rope are then
cut through at the joint between the pickup rope and the ship’'s messenger.
When the export vessel leaves the SBM, either under normal or emergenty

conditions, there is no need for the Pilot or Master to worry about 150 mg@ €5,

of heavy messenger rope floating directly downwind from the bu‘“@y a“‘ﬂ
. %
obstructing the departure with the potential of fouling the prgpellgf?’ ﬁ
'"'Xfm/

i) For the slurry pipe pick up and release operations cous] El;%ion should be

‘guy

given to ensuring that they can be picked up and g ng%‘ew gv:thout thé?;r%ed
to use the crane, or send men up the gallows to !%easﬁthe pec

fen nur%%er one and two hatches
which is in-line with the four- rol,ler box fatrlead&%ﬁonsiﬁer heaving the slurry
pipes up and onto the craﬁg%fﬁ’s o&chutea,gs;. g4 ééarrangement Additional

o
gs

ooth and uninterrupted direct

between the%~ ohfai sectlon O"ﬁ ‘pipe cradle and the ship's side may
need to bedinediwith a @ms@ rface such as stainless steel, or Teflon, to
-

minifii e frlc%on by

- Py
iv) ﬁ%i@%“wéédulus polyethviene fibre ropes should be used for this purpose. They
s light weig ff@” Hé\ylgh strength and will float, and for instance a 16mm

bgls size would be easily manageable by the crew, and would remove the
% ﬁeed to run what is in effect a small mooring rope from the forecastle and
“\m over the top of the gallows, and for a crew member to climb the gallows to
hook on the crane and release the messenger. A small, lightweight high
tensile ‘Crosby’ type snap hook could be spliced into the end and would not
weigh the end of the line down to the point of it sinking. But if it did then a
short flotation collar could be attached to the end of this rope and would not

impede safe and ease of handling.
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10.3.3

10.3.4

104.2

sx«fift@ty , be an Anchor Handling and Tug Supply vessel (AHTS) of about 85-100

v} Install marine breakaway couplings at the inner end of the slurry pipes.
Although there is no pollution risk associated with the ironsands slurry, these
couplings would eliminate the need for the crew to release the slurry pipes‘ﬁ%%

any sort of emergency, and would save considerable time in this otherwx%é A

vi)  The ‘zodiac’ on the “MJ” should be replaced with a more i;gbaglﬁe:ﬂ,fk—boat
for offshore line-handling, preferably with water jet p%gﬁ Ww'fs'%‘?ié The boat
should be fitted with a short towing post on thetran% 1 -

15. wou@ﬁmdg"%

high risk operation.

hawser messenger, and suitable rescue equme’?

dustry, or

&szienm \

“@;«W

@nes Bollard Puil. The purpose of such a tug is to prevent the vesse! fish tailing
or yawing while on the buoy, which is a major cause of snatch loading on the
hawser. [t provides a steady pull and keeps the buoy, export vessel and tug in a

straight line.

It is acknowledged that significant fish-tailing has not presented a problem to date

under the current Operational Limits. However, if the Operational Limits were to be
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increased at some time in the future, then any tendency for fish-tailing and hence

snatch loading would need to be reviewed.

10.4.3 With regard to the specific operation at Taharoa, the main problem with emplowg\m
a pull-back tug would be the length of the tow from the SBM to the tu?aﬁ§
proximity to the shore. Since the prevailing conditions will tend to align:hie vessel

ﬁ""‘-ﬁ?’%%g@%geeptably

inshore of the SBM, the likely length of the tow®* would place th

the prevailing swell and wind, before the export vesselt ; wn {00 i it
the 25m contour line.

10.4.4 The daily charter rate for a suitable tug wauﬁfgb,é ery hlgl’}?%ﬁ o wor[d- wide
demand for them. This type of tug wo‘%ld our opip lon not be available for

sporadic short-term hire, even if on%s \}éﬁ%b[e in the%T’mranakllAuckland range.
yld requ re - o:;

&
Any operator of these vessexg% g term time charter or

commitment.

é% yiabi lty and ﬁé%;af&blﬁiy study on the use of a tug for emergency

W
g%‘féan -going or AHTS type) would be equ:pped with a Fast

, t ﬁj const%g};teﬁ%nd fitted on these vessels for that purpose. They are fit for purpose,
%%as?in our opinion the ‘zodiac’ used by the “MJ” is not, as described in section
b 4

~ . 2;18 above.

10.4.7 The main consideration for using an emergency response tug at Taharoa,
especially in view of three vessels using the facility, would be as an emergency

towing vessel in case of deteriorating weather and vessel breakaway from the

84 With a 75m hawser, a 250m vessel (overall length of the TD) plus a tug tow wire of several hundred metres (expected to
be 300 — 400 metres minimum in order fo be effective), the total tow length is | kely to be at least 700 — 800 metres.
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buoy, or incapacity of the vessel iiself due to engine failure, fire or other

emergency. The benefit of having a tug on standby in case of engine failure either

during mooring or unmooring, parting of the mooring hawser should be consideréd:.
in the context of possible preventative or mitigating steps. These would Ingﬁﬁ\é

s

oY
i
5%

operating within the weather limits, having the engine ready for use at shoé%a

and having both anchors ready for letting go at all times.

10.4.8 Although we consider that the probability of the vessel bre%%\ ) M,
hd:the use @u N

SBM to be very low, the outcome is potentially catastrophi€® g
for emergency response could further mitigate these%@’g;a in addltg%&"g;%%o ther
mitigating steps such as adhering to the weather limits, testing ofﬁ@@%}@%ﬁgine
prior to mooring, having the engine on ‘10 gnute %&@by andfbaav &gjgth anchors

L

ready for letting go at all times.

%5 The term ‘catastrophic’ is used in the same context as that provided in para 5.3.8.
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11 INTERVIEWS WITH KEY PERSONNEL

111 General

11.1.1

iv)  Helicopter Pilot, Helicopters New £

personnel transfer at Taharoa;

appropriate, we have reported particular aspects of the discussions held
during our visit on-board.
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12 CONCLUSIONS AND RECOMMENDATIONS

121 The Port of Taharoa -

%%
.

12.1.1  The Taharoa SBM is exposed to the open sea and can experience ho%égle M&%ﬁ

Hamilton or Taranaki.

12.2 The Export Vessel(s)
£

12.2.1 The TAHAROA DESTINY is a very capable ands\gfe iéfound ygsi: ha
N\

&f% Y

previously employed for the export of lrofi-s

12.2.2 ed and within Y
gperations.
12.2.3 ements for the hawser and slurry pipe

@%ro ement. The current arrangement for
GliC .r‘@cnﬁn operation puts the crew at considerable
Ery an%te tial fatallty due to the hlgh level of manual

\ %
f -

12.2.3,;@;%@ *ﬁew vesse é%% the Iron-sand export trade from Taharoa are understood to be

& '
12.2. 5%9 second vessel, the TAHAROA EQS is to be operated by Cara Shipping, China.

The crew and management of Cara Shipping do not have the previous experience

of the Taharoa operation, gEIEICCIUCEeIL :

I he arrival of this second vessel at Taharoa will present a significant
additional risk to the safety of the operation until this experience is gained.
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12.2.6 NZS have, as far as normal shipper-port-charterer-owner contractual relationships
allow, been pro-active in engaging with Cara Shipping and NYK to mitigate this risk

through training and incorporating lessons learnt into their procedures and somei%
:
aspec’(s of the vessel deSIgn However, there is still an inherent helghtened*’ﬁs i%f

&, Ve

12.3

12.3.1

12.3.2 2Nt Ut
life. An extensive package of work has b iﬁ mmi
mooring loads and structural capamty o%ggbuoy as %ﬁ as inspection by ABS

Consulting to certify its Fitness for %r%pose
N
L
12.3.3 The mooring analyses coné{)c Sl )

for the buoy. %ﬁ?@ conducted to the applicable
industry standards. Howa@mn our o%n there are a number of potentially

critical flaws with the [atest analys:s TECSEA 2013) upon which NZS have

relied. These arg; @ 5
i Usef? ea~states th e un-representative of the actual conditions
) g g@ /\% P

feordsd on-site a@gﬁﬁhroa

The ma}o'he analysis was conducted for the wrong hawser

: specificagbn 4

*§ of the Survival condition (no vessel on buoy) to determine the

We recommend that the sensitivity of the results to these factors be assessed, in

order to provide confidence in the outcomes,

12.3.4 Based on the analyses presented, the majority of the components of the Taharoa
SBM meet the required safety factors according to the API-RP-2SK standard.
There are, however, two significant exceptions to this:
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B The four special, elongated D shackles used to join the tri-plate to the
turntable are of unconfirmed Minimum Breaking Load, Safe Working Load,
proof-loading and age. NZS have not located any certification for thes B,

components and have therefore been operating the SBM with un- ceg@

a’;;s@% ved evidence of cracking in 2012. We note that the inspections were
car %@;ﬁu’t in the 2014 ABS surveys.

= iiif%%;%ﬁ%n-destmctive examination (NDE) of specific fatigue sensitive areas as
% " identified by INTECSEA and ABS (to be completed by 31t May 2015). This
was also completed in 2014, but excluded some areas from NDE due to

inaccessibility.

iv) Full close-up inspection and NDE of all fatigue sensitive areas and
rectification of the 13 structural details listed by ABS by 315 December 2016.
This includes items listed in the 2012 ABS survey.
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12.3.6 The fatigue analysis conducted is, in our opinion, not valid as it is based on
incorrect input data and assumptions. Specifically, it is based on the ofder, 21 inch

hawser which gives lower loads, it did not assess critical equipment such as t

of the relevant components.

12.3.7 The inspection regime of NZS that was presented to us is b ﬁ%ﬁ@sca

%

provides defined intervals for particular inspections and maihfenance. Howe oy

o

specifies a longer interval than the industry best practi ome sf

offshore mooring systems in critical areas, such themooring@f@j 1
ructdral details that g
sensitive. The NZS inspection schedul%%}; A > ta full chéi“h‘%%pecﬂon should
be undertaken every 3 years, compared4d a, :f}%imum & svery S years as per AP
(API-RP-21), but annually as rec%gmended by O?%

sensitivity of these componentsya”ﬁé}ﬁg’%future%g

254

o

ed-Utilisation of the buoy, we

consider that a more stri%

' . ()
inspection perjog:

components,

12.3.8 NZS have employé
that is based onn
each retirgmel

N

adHéfed to the principles and methodology equivalent to that set out in the ‘Final
%ﬁ@elines for Port & Harbour Risk Assessment and Safety Management
G

Systems’.

12.4.2 The methodology used to identify the eleven (11) Risk Events which fall into the
ALARP category complies with the ‘Guidelines’.

12.4.3 The methodology used to identify the five (5) Risk Events which fall into the
Heightened Risk category complies with the ‘Guidelines’. However, we have a
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number of comments on the descriptions of these risk events, which we have
described in Section 5.2 of this report. Additionally, we have identified areas where
the risk assessment has not, in our opinion, properly accounted for the actu"g%;%%

operations as they are conducted and the risks generated. These are dgscﬁ |

in Section 5.2 of this report

-
12.4.4 The Risk Assessment Criteria and Risk Assessment Review werégn ‘e

Guidelines,
125  The Load Line Issue / Use of the Over-draft Condition

12.5.1 Although the Taharoa Offshore terminal is. a
headland, estuary, river or port protectgﬁﬁ?
of Refuge some 12 hours steaming w“a%rf?«%@t is an ex‘%%%ed terminal and in our

opinion, cannot be considered as afport in any prac it sense
12.5.2 The “Overdraft at harbour ¢t gﬁcertificat 1

NKK is not a permissio

I the export vessel to depart the SBM, it does not have to have completed

teading, nor does it have to have commenced the voyage.

8 ‘Unseaworthy' in this context means in the legal sense.

cwaves



Qur ref: CW/812/R01/NC/SLB Page 125

Inspection and Audit of Port Taharoa Operations

12.5.6 The “Taharoa Destiny” is not of a special nature, nor is it of special service. It is

classified by NKK and the Flag State, Japan as an ‘Ore Carrier.

12.5.7

12.5.8

12.6

12.6.1

also allow for the Ha [

" th%@yg _ e

the operatlng li ‘Ls

in this report, we cannot see any compelling reasons to increase the current
operating limits from the perspective of the integrity of the buoy. For any increase
in operating limits to be justifiable, we consider that a more rigorous inspection and
planned maintenance regime would need to be in place, or preferably a new SBM
be installed in light of the significantly increased future usage of the SBM expected.
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12.6.4 Based on the high degree of manual handling and human intervention required for
the mooring and slurry pipe operations observed during the audit (September

.

12.6.5 An increase in the operational limits could be justified in the futé’% in. th ;%

L
12.6.6 The Exemption Certificate (no. 18-EX-15) issued by the™

that a licensed pilot is in place, we considerih ame ope@ﬁgﬁa flimits should

be maintained. Any further increase in efia gnal limits would only be justifiable

ction and plann@ intenance regime and

on the basis of a more rigorous inspg
P g N

my pipe opratigns on board the export

vy p D% PRIEYP P

improvements to the mooring a

Q@g/p ! tébeing i i

12.6.7 ge in the %‘f”’ﬁ&aﬂol parameters should be on the

126.8 i td “clifrent operational limits, should remain as follows

-@é%ﬁrig: Max Hs = 2.9m, Max Wind = 40 knots, Night or day;
A %%Q\W %

ﬁ% % o submergence of the Load Line;
oY

12.6.9%& strain gauge should, in our opinion, be used as a guide to the hawser loads
and in turn as a guide to the loads on the entire mooring system. The strain gauge
has minimal scope for managing crew safety and navigational risks and should not
be used as the absolute and only guide to safe operating conditions.
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12.7 NZS Safety Management System and Approach

12.7.1 The NZS Safety Management System complies, where appropriate, with the New.
Zealand Port & Harbour Marine Safety Code.

12.7.2 There is and has been an apparent lack of engagement with the wider, _’

by the offshore oil and gas industry with regards to operating -

maintenance regimes and emergency procedures. i

12.7.3  Whilst NZS have stated their commitment to safeéy%-.

i) A failure to implement a sustainab on for pilbttraining and succession
in a timely manner, and relia L one-Pilot operation
resulted in the port havin ble for approximately 8
months (section 7.3 §-
a licensed pilot is f
approved. .

however, that they do comply with the API-RP-2I maintenance and
inspection standard. This is particularly important with respect to the future
usage profile of the SEM.

12.7.4 We have reviewed NZS's Safety Management system and have made a number
of recommendations, which are described in Secticn 8 of this report. In particular

Procedure TM-6000-088, sub section 7.3, Contingent Manoeuvring Area should
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be revised to reflect the safe distance from the stern of the vessel to the appropriate

depth contour line, accounting for vessel motions.

12.8 General Concluding Comments

12.8.1 Based on our cbservations, the Taharoa operations have a number of 'sin ¢
failures’ throughout the operation. At the time of our attendancg; th‘% r@;ﬁ as no
back up pilot and there was no licensed pilot for a perio%g%@ximately 8

months, no back up support vessel, or line-handling boa Ve found ,

12.8.2
jBver, that NZ
ges
rectify this, includ arine advice from other organisations. In
addition w NZS consider the employment of a full, or part
time %@;}&a
12.8.3 Afs _ ant bo ,’neering analysis has been conducted to assess whether

f%rrent purpose and presumably also, for its future intended

attempt to justify an increase in the operating limits, apparently without considering
the wider issues (such as personnel safety). A holistic approach must be taken in
defining the operating limits to ensure the safety of life, environment and property
and we note that the documents presented to us by NZS during the audit indicate

cognisance of and positive change toward this more holistic approach.
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12.9 Summary of Recommendations for the Director of MNZ

12.9.1 Table 12.1 lists our recommendations to the Director of MNZ made in this report;,
following our review of the available documentation and audit of the Taharoa Po '

operations. @%’ 9
-\

12.9.2 We are aware that, since the on-site audit and various communicaﬂe @f’@ngspects

Recommendation

BBl Any reference to ‘Operational Parameters & ﬁgﬁld
g be termed as ‘Operatlonal Limits’ & g

at o part the

SBM is always at the sole dlsggetlon of the Ma ter

in consuitat[on with the P”O,P@wcied that thel ard)
S f y

imits” ¢

- Ifhmediate 6.6

Immediate 6.6

Tramzng chages When
Anhex A of the Exemption | appropriate
2015 to be applied.

6.6

Immediate 6.6

When

. 6.6
appropriate

Immediate 6.6

Table 12.1 - Recommendations fo the Director of MNZ

12.9.3 Table 12.2 lists the recommendations made in this report to the Director of MNZ
for action by NZS, following our review of the available documentation and audit of
the Taharoa Port operations.

57 Recommendations #3 and 4 refer to the pericd when the Exemption Certificate was in place. Now that the Exemption
Certificate has expired, the recommendations are documented here for reference and completeness.
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Recommendation

Priority

Sec&gn

| Undertake a sensitivity analysis for the effect on the
| mooring analysis results of wave periods, wave
| spectrum and hawser size.

| Recalculate safety factors using correct maximum
| mooring loads for intact and single line damage cases.

| analysis has been completed for the buoy, includir
and 2 compartment flooding and effect on mog
| legs, as per INTECSEA 2012 recommendation.

| Provide confirmation that the damaged stabflltyé'

| Undertake study into sea-bed properties w»;
| to anchor holding power and potential f
bedding in. s .

fl Confirm if close-up inspections n@de‘ﬁ@ham hase
box  struclures as per [ﬁ?;gCSEA :3
recommendation. & =P

4.4

4.4

d defined by ABS jn:2044 vill be cogted

4.4

: Conﬂrm if r Gﬁﬁaﬁ"’f;” ndations_of 1

it

3 reccﬁmﬂendatlons

4.5,
Table
4.5

‘assess the fatighe -

Med

4.5

id use the considerable body of industry
and knowledge on fatigue failures of meoring
ems to inform risks and requirements for Taharoa

On-goi

ng 4.5

j-Develop and implement a more rigorous inspection
& and maintenance regime in line with industry best-
practice inspection schedules and practices (e.q.
QCIMF). Regime should consider futuire usage profile
and should specifically include fatigue sensitive
details.

High

46

Maintain the approach for hawser life management
and prediction, but with caution. Disseminate results
to improve knowledge.

On-goi

ng 4.7
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H| Replace the special, elongated D shackles on the
i turntable to tri-plate connection with industry standard,
8 proof loaded units.

Review the mooring leg design, as to whether use of
multiple Kenter shackles ‘in-line’ is suitable from a
fatigue perspeclive.

| Consider the acquisition of a new buoy to support the
N 3 vessel operation, utilising the current buoy as spare.

The Risk Assessment and Safety Management
System should be brought into line with the Port and®

' ﬁtest cenificates to be

nced appropriately to High 7.1
gibllity and discuss with HNZ, to Med 71
devac-operations in the contract with HNZ )
able person with marine experience to High 74
ort Captain / Marine Manager. S ’
S . ZPMSC, section 2.5.3, develop and obtain High 73
@val of the pilot training programme from ETL. g )
ure more than one pilot is tfrained, to provide High 73
undancy
Consider the use of simulator and manned model
. - . Med 7.3
fraining as part of the pilot training program.
Consider the inclusion of the suggestions made herein
at section 8.2 for the TM-8000 and TM-7000 series of Med 8.2
procedures
Undertake an assessment of the safe depth contour
line accounting for vessel motions and acceptable Med 8.7

| under-keel clearance allowances, in accordance with
ABS Rules 2014.
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I Consult with MMC to resolve the crewing of the
M |\argaret J during mooring / disconnection operations
B to maintain compliance with the MSCD and ensure
¥ safe operation.
Replace the ‘zodiac’ support hoat with a more suitable
B offshore line-handling craft.

i Critically examine the export vessel end mooring
| arrangements to minimise the risk to crew and support
boat crew. Determine short and long term solutions
and implement. :

B implement.

Consider the options for chartering a ‘stita
tug for the 3 vessel operation. ¢ | = i}@ | N

| Maintain engagement with Cara Shipping and el‘%ﬁw
lessons learnt are dlsseml ed to all partgaé ggg

NYK). A regular Tahar - po gt ing
| would be beneficial. s " ‘

Med 12.2
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TERMS OF REFERENCE FOR AN INSPECTION AND AUDIT OF
PORT TAHAROCA OPERATIONS PURSUANT TO SECTION 33T OF THE
MARITIME TRANSPORT ACT 1994

Background .
’ ‘@ 2
In October 2013 a new Part 3A was inserted into the Maritime Transport Act 1994, e
clearly established the legal responsibility of port operators for port safety. In ddl% %;E

statutory powers are given to the Director of Mantume New Zeaiand to condgz;?’ Q‘%g fic ns and

port facilities.

For many years New Zealand Steel Ltd, as a subsidiary of Bluescope Stet el P y Ltd o
Australia, has been operating a bulk carrier iron sands loading oper@ géf Port Tak
the west coast of the North Island of New Zealand. This is a unigue o rataonf'
vessel is secured to a single mooring buoy (SMB) located so‘g/gg -8 nautical r .e 5

exposed coast while iren sands are loaded as a slurry throug i (;«‘5' underséa p
emerge at the SMB. L 1. Y ’ */,_ .
%”ﬁ 4 o
L 4

The current bulk carrier which commenced service Et”f _
purpese-built Cape sized ship of some 175,00(}%%

operated by NYK Singapore. Port Taharoa is< pilotage area a
available. <

hae been mark b several serious and potentially

s in use Apnortc':%ﬁe Taharoa Destiny. Some of the

se-built featureﬁ’*cwthe Taharoa Destiny. However, the

¢eén out of@@at@%for the first time and refitted in 2009
ki

‘anchors buried in the seabed.

The history of operations at Port Tahg

SBM is some 30 years old. A
butitis notin Class. Itis % % plao%by
yeof the dﬁferatnon:'%gted in part by the Port Taharoa Harbourmaster.
romulgated maximum wave and wind parameters for berthing (Hs

At present, the safe
The Harbourmasteg

hlblted S}g&p‘ ,,gﬁ%?g of the load lines at any time durmg the loading and
\ug res. The@g v.Of the operation is also subject to the voluntary application
] 'f}“iaggpour Marine Safety Code administered by Maritime New

fi@; is'to be carried out by two independent experts as delegates of the
gw Zealand. One expert is to be a master mariner with extensive
and of Cape Size ShIpS The other expert is to be a highly qualified

Develop a sound understanding of the nature and recent history of the Port Taharoa
operations based upon a review of all relevant and available documents and interviews
with the Port Taharoa Harbourmaster and Maritime New Zealand personnel;

2. Review the development of a risk assessment of Port Taharoa operations under the

New Zealand Port and Harbour Marine Safety Code and in particular the risk
assessment report prepared by Arriscar dated 14 November 2013;
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3. Review the development and imposition of the Harbourmasier's current operational
safety parameters for the Taharoa Destiny at Port Taharoa and the technical basis for
those parameters;

(a) Mooring Analysis report for CALM 8010790 by Single Buoy Moornngsgn

{b} MNZ’S letter to SBM Offshore dated 20 September 2011 %}g 10

(d) Note by SEIEIEEIRGE 0|A , Principal Naval Architect, “Rev 3 datac Aay
2013 relating to origina anchor setting %

g? § X -
>"”ﬁ?ﬁ-}Buoy daﬁ%1 May 2008;

- Y
{c) ABS Consulting Installation and Pull Test report dated 14 ’; arch 201< o,
b

(e) WorleyParsons Inspection Report — Tah i‘”é

(N Bridon Customer Test Report of 21 %’r@ig&yﬁn Brasc%%&l‘lawser dated 23
December 2010; & \ 4
< g
(9) Intecsea Taharoa Buoy Mo '»a?i@ns In-water Inw‘tlon Report dated 31
March 2012; 4 L

V"W

Port operator's key personnel involved in operating the Port;

5 ;n% the licensed pilot(s) for the Port and assessing the effectiveness of
lotdge orthese operations;

mtervrewmg the Port Taharoa Harbourmaster and accompanylng him on the
bridge of the Taharoa Destiny to observe the vessel's mooring, loading and

Q@ departure procedures including the work of the line crews on the ship and its
support vessel,
(f) consideration of safety and risk issues that will change as a result of the Port

operator's intention to increase operations at the Port by introducing two
additional Cape size ships;

B. Prepare a comprehensive final report for the Director of Maritime New Zealand
summarising the work carried out and setting out all findings and expert opinions
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encompassing paragraphs 1-5 above. The report is to include recommendations to
the Director about:

(a) any appropriate prohibitions or conditions that the Director should impose in %%%
substitution for the Harbourmaster's current operational safety parameters and~_.,
any other prohibitions or conditions that would be appropriate for safety a @
environmental protection purposes; &, »

(b) the improvements if any required to the Port operator's current fisk¢ " & ~ !
assessment and safety management system to satisfy all requirg ments
New Zealand Port and Harbour Marine Safety Code;

Director before final completion.
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TAHAROA PORT SAFETY AUDIT

LIST OF DOCUMENTS REVIEWED

NZS Taharoa Harbour Risk Assessment Review
SBM Mooring Analysis by Ship & Offshore 2004 & various emails
Hawser Strain Gauge Readings 2012

Taharoa Destiny Harbour Master's Directions 21st March 2013

ABS tension Pull Test STEVPRIS MK8 Anchors
INTECSEA SBM Mooring Analysis18th May 2013
INTECSEA Mooring Analysis Survival Condition
INTECSEA Mooring Analysis Operating Cond[tton N ¢
INTECSEA SBM Certificate
NKK Overdraft Certificate for Taharoa Destm%’ W
Worley Parsons SBM Inspection Report 21 Ma

SBM Mooring Analysis for SBM
Appeal — New Zealand Steel v
Taharoa Mining and Ship Loa

[NTE‘%}A SBM Ag;al&gsls Survival and Operating Condition
eory apd; ﬁ’?&tlce of Seamanship
Q@&BMDON Ha%%lys:s + Strain Gauge Readings + Proposed Parameters
;\ s SNKK Ove,f?é& ertificate with Japanese Government stamp
= (& |NTE‘§Z§E SBM Certificate 2 July 2012
- Email fromt NYK Line re Overdraft
%ﬁ% Flag State email confirming Overdraft
Met Ocean Taharoa Upgrade Wave Forecast Accuracy Analysis
NZS — Submission on the Marine Legislation Bill 12 October 2012
Email Letter Izard Weston NZS Lawyers to MNZ - Load Lines 15th June 2012
NZS letter to Harbour Master - Over Draft Certificate 19th July 2012
Taharoa Upgrade — Wave forecast accuracy analysis by Met Ocean
NZS Submission on the Marine Legislation Bill - Executive Summary
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Email Harbour Master — New Zealand Steel — Operating Limits 28 June 2013
NZS - Harbour Master's Directions at Taharoa/Taharoa Destiny 18th July 2013
Legal loading issues and judgements

Various emails and letters — Harbour Master and NZS
MNZ Appointment of Harbour Master 22 May 2012

ABS Certificate Fit for Purpose SBM 29th March 2013
Worley Parsons Chain Fatigue Testing Discussion Meeting
Press cuttings

Strain Gauge readings 2012 — 2013 against Wave height
Various emails MNZ - NZS

NZS Harbour Master’s Directions - Taharoa Destiny é ‘
NZS Harbour Master's Directions — Taharoa D%}gt 3'-

NZS Response on proposal to remove strain g Eﬁ” 'f

Recommendation 12 September 2014 L&
Waikato Council Resource Consent Certificates

Email from Flag State — overgiga@ oad Lin October 2012
INTECSEA - SBM Certiﬁcat%uly 2012 € .

Taharoa Destiny Partic !%@% & .
MNZ “Margaret J’ﬁafe%}gw' sertif
Charts of Tahar -

ot %dition Copy.” |

BRIDON. Hawser Inspections and data, Trelleborg
. - !ronsan%argo Stability
% SBM Reports, Analysis, Correspondence
Worley Parsons Inspection Report 21 May 2009
Worley Parsons SBM — Met Ocean Calculation
INTECSEA SBM In-Water Inspection Report 31 March 2012
INTECSEA Fatigue Analysis Report 24 April 2013
INTECSEA Mooring Analysis Report — Taharoa Destiny 10 September 2013
SBM Mooring Analysis 23 February 2004
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ABS Inspection Report & “Fit for Purpose” Certificate 31 May 2014
NZ Port & Harbour Marine Safety Code

NZ Port & Harbour Marine Safety Code Guidelines
UK Port Marine Safety Code

UK Port Marine Safety Code Guidelines
Guidelines for IACS Auditors to the ISM Code
MARICO Marine Port Safety Audit

MCA Port Safety Audit Guidelines

Taharoa & Waikato North Head lronsand Brochure
Taharoa Port Information Booklet
Waikato Council Navigation Safety Bylaw
RCC Wellington Handbook

Report of CaptaindAAQCAUZIN of Brookes Bell
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CURRICULUM VITAE Page 1
CAPTAIN NICHOLAS COOPER, FNI, MASTER MARINER
DATE OF BIRTH: 30 December 1941

QUALIFICATIONS: Master Mariner's Certificate of Competency (FG)

GDMSS general certificate
Fellow of the Nautical Institute (FNI

MEMBERSHIP: Past President of the Nautical Institute
Council of the Nautical Institute
Member of the International Federation o
Associations
Member of Nautilus International

EXPERT WITNESS: Appearance as expert witness a
the High Court in the U.K.

MARINE CONSULTANT.  Cases include Charter 'R isputes; Unsafe
Ports: Groundings; € Damage ,and wetting; Cargo
Quantity and Draft Lim ns, Personalilnjuries; application of
the ISM Code; Narth Pacific Oce ngidisputes; Indian
QOcean Piracy roufing disputes; the

EMPLOYMENT
HISTORY:

aster of Cape size bulk carriers

F5entow Marine
- Master of salvage tugs and supply vessels

1993  Various employers
- Consultant, Surveyor, Port Captain

1960- 1979  Various employers
- Seagoing Deck Officer
General cargo, Reeter, Ro-Ro, Luxury Yacht

Experience with a variety of cargoes, including: -
General break-bulk cargees, including Heavy Lifts; Containers; Grain; Coal; lron Ore;
Cement; Rice; Timber, Steel - sheet, plate, coil, scrap, etc.

Traded to most parts of the world - NW Europe; Mediterranean, including

Black Sea; Middle East; North, East, West and South Africa; Australia and most parts of the
Far East; East, Guif and West coasts of North America; North and East coasts of South
America; Transits of the Suez and Panama Canals.

Experienced with crews of various nationalities including Westemn and Eastern European,
Filipino, West African, Indian, Pakistani, Latin American, Egyptian and West Indian.
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CURRICULUM VITAE Page 2
CAPTAIN NICHOLAS COOQPER, FNI, MASTER MARINER

Casualty Investigation -
Collisions, groundings, contacts, total loss, speed + angle of blow surveys, cargo damage.

Navigation and Ship-handiing -
Extensive personal experience, including training and investigation of all aspects of
seamanship. Extensive ship handling experience all types of vessel including
oceanographic surveys. Delivered fully loaded Cape size bulk carrier from Ma
Brixham under own power with lower half of rudder missing, and Brixham/R
under fow, (Lloyd's List 08 August & 30 October 1987).

Container Operations —
Extensive experience of operating large feeder vessels in Eastern Medite
Sea and West Africa. )

Dry bulk cargo Operations — £
Wide experience of various grains, iron ore, sand, cement clinkermanganes

Project cargoes —
Planning, loading, stowing and securing heavy lift, offshore oil equipm
break-bulk cargoes. Responsible for port operations and heavily
and financial aspects of shipping company o

and project and
d in commercial

Quality & Safety Management Syste
The practical operation of ISM system

A/SEP certification.
neluding training and familiarisation for

internal and external audits an
Implemented the !SPS Codé

{:Owners and Charterers. Damage surveys on behalf
Underwriters. Cargo suitability inspections. Draft
ehalf of P & | Clubs for Entry,

mage surveys on behalf of Cargo Owners/Interests, P & | Clubs, Salvage
Association, Admiralty Lawyers, Owners and General Average Interests.

Qil cargo surveys. Arrangement of sale/disposal of damaged cargo on behalf of principals.
Condition surveys on behalf of P & [ Clubs for Entry.
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CEHRRICULUM VITAE Page 1
SIMCHN BURNAY M. Eng, MRINA rAaval ARCHITECT

CURBSCULUM WITAE
NANE Sirnon Sumay
BATE OF BIRTH 24 Septarnber 1875
PRESENT POSITICN Maval Anchitect
HATHNALITY British
HIGHER EDUCATION Uravarsity of Soethampton

GUALIFECATIGNS
MEng {Hons) Ship Sdience; First Class;
Member Royal Institution of Naval Architects (MRINA)

SUMMARY

m@m— SHANME E-’s‘-H) Ship
nargation #d has amed 35 3

T smrméur@&m&m%é@@&ﬂ%ﬁg?ﬂéh&
] and he led 3 lage number of projscts examining the nevigation
e:aes%ng ard propased femninals, both offshore and ‘inqport’. This

has afso undartaken projects conceming the assessment of mooring sysiem inbegrity
and has experience of anafysing mooning system faikires.

EMPLOYRIENT HESTORY
i3 to Date Cweaves Limited, Consultent Naval Architect
2010 - 2013 Brasmar Technical Sendoss Uid, Diractor F Mavs Srchibect

CWaves
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CURRRCULUMVITAE Page 2
SIMCN BURNAY M.Eng, MRINA NAVAE ARCHIVECTY
2000 - 2010 BMT ARGUEE Lid, Managing Director) Mawvsd Aechitect

168 — 2003 BWIT SeaTech Lid, MNaval Architzet ¥ Senior MNaval Anchitect
SPECIALIST RROWLEDGE AND EXPERIENCE:
- Mooring losds and anaysis, anchoring and berth / fender foads;
-« Tug usags, foroes and towing aspacts;

- Marine operations anaysis including offshore installations, towage,
= semitar,

- Mooring systems, irteqrity amd f=lures;
- Manoewvsng and moticns of wessels 3nd assels;
NAVAL ARCHITECTURE EXPERIENCE

: - Prop=lier demages;
- Ted loss nvestgations; - Gooundings, salsge  assistancs aad
- Heavy weather damags, disputes;
- Collisions and #Hzons; - Towmge cases;
- Un-safe port s, - Hewbuild dsputes;
- Mooring fafures; - Cargo shiffing, shoshing and liasefacion;
- Hul & Machinery damags; - Contziner damagesioss and  lashing
fatures.

ChW avas

cwaves



Our ref: CW/812/R0O1/NC/SLB APPENDICES

Inspection and Audit of Port Taharoa Operations

CURRICULUM ATAE Page 3
SIMCH BURNAY M. Eng. MRINA NAVAL ARCHITECT

Project managernent of and enginsering / naval archischure mviews for Marne Wamanty
Surveys (MW, riatine tows, projest canga transportation, offshore instafations, seafastenng
anxyses and heawy fits. Atended project cxrgo banspons as MAS,

1998 - 20 BMT Sealech Ltd: Maval Architect ! Senior Haval A:mstect!
"a’f:mng a5 3 marine consultant oo projects [ cases relating fo ship
pesfrernanes and specialist analysis forincidents. Parfouiar experience ||

faikires, colksions, alisions, un-safe port daims.
- Cfshaore projects idduded rig mowves, PRS0 FSUTALNG b
doms.
- Led the technical dewelopment and mathemati
simulator used eﬁa&sﬁe&y [ ’biue-dt%p’ mdusing.

griencial charter vacht; Deck-hand on coamencial
cross-channs! ro-pax femiss.
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Simon Burnay

Erom: s 9(2)(a) of the OIA Dbiuescopesteel.com>

Sent: 10 November 2014 ¢3:10

To: Simon Burnay: Nicholas Cooper

Ce: s 9(2)(a) of the OlA WJ; NZSAKL Mailstore
Taharoa Port @

Subject: RE: Taharoa Port Audit - Additional Documents

Attachments: NZC815-07-MEM-020 R1 Equipment in Service Cerlificates.pdf L

Dear Simon,

information for each of the SBM mooring components.

Please note the following:

* Wewere unable to find certificates for the 4" special shackles,
e The SWL of the hawser shackle i5 200 tonnes.

£

in rasponse to these findings, NZSM plans to replace the 4” spegly

units that have SWs of 250 tonnes. For the next visit of the Tah%&g my, we willamend our SOPs and mooring
. L & o
parameters (strain gauge limits) to reflect 3 200 tonne SWU for the SEB. %

0,

j@samf’%&; nnes,

0 ATy
o

Best regards,

s 9(2)(a) of the OlA

Sush Reod{ Greebrook § Priv

TR
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1d. Operational Limits

o es =
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The Offtake Tankeris maored using a 80 mreter « 833 mm Nylon hawser vath & breaking .
load of 5871 tannes attached to the FPE0 by o hydraulically operated Pusnes vanch with™
built in release mechamsm At the Ciftake Tenker end 3 ‘chafe’ chan s provided o
connection o the OCIME approved chamn stopper The chafing chain consisls of
metres of 83 men cham connected o the hawser followed wath 3 35 metres = 78
stud nk cham as rated at 470 tonnes breakng sram. At the FPSO end of ife ¢
chatrt a bugy 15 attached {Appendr 18]

Hawser Tension, MFSV Contrel and Fishtailing
Hawser «  OlM, Moonng Master and Offtake Tanker Magter
tension eperations f hawsier pull exceeds 100 Tonnes

160 Tonnes
Eufferences «  [kie to the large nurrder of concurre
between and the dynarmecs of displacements
Attitude of aperatéens t: 1::—: anticipated to be dr = Detween the kﬁatudes of tlue

Oifftake r‘qultzn'm of hawszer {enson
Tanker  and

FPSO .

Frshtailng . & Master 10 review loading

anker exceeds 20 degrees each
g astistance of the MFSV 15 not
rirel fishtading, or f fishtziling the Cfftake
chdirection {part and starboard) and/ or a
Between hawser and centerline of FPSO

b ooring Haﬂﬁ
21-inch braided nylon grommet hawser with a

"in a 76 mm chafe chain ‘B, rated at 440 {onnes

lically operated Hi-Tec stopper.
ayed to prevent the chain from sinking and thereby aid

CWwaves
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Q1T and Equipment

Hawser Olbt, Master and Filot to assess weather condtions and discuss
High Tension | advisability of continuing i0ading operations if two hawser pulls of
Alarm 100 tonnes o more are edperiers e within 30 minutss.

Thes fimd 15 bedow e acvised 15% of MBL of (he fawser In the
R OOA Guidelnes 1or landem moDreg ]
Hawser Suspend loading operations and release OTT i 3 single hawst
High High pull of 150 tonnes is expenenced

Tensian This Tl 15 below e advised 16% of MBL of the hawger |
Alarm LA OOA GLimslinss [oriandsm moorng
FisPéailing Suspend loading operations If the assistarce of the
adenuate at 50% of avallable power {considening SwW
fittings) to cordrol ﬁa?;a ng and the g}sﬂ’eftmﬁ'

13.2.1 Mooring Hawsers

The OTT 15 moored using twn 90m, 15 doglle
a wel trezhing 0ad of 580 tonnes exch
chains At the offtake tanker end a simiiz
Type B s provided for conneclion to the 00
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14.6

Suspension of Cargo and Unberthing in an Emergency

Yrrier ceitain canditions, the Master in consultation with the Moonng Master and the
O shall ensure that loadng anddor c2baliasting operations are stopped. If the
cireumstances so requre, the Master may be requested o discormect and blind
flange the floating noses, and lower them into the sea In order to prevert the
possibilily of fouling the propeler of the ship, the Master must secure the hoze, El‘ﬂS
when towersd with slipropes attached 0 some suitable point on board

conditions deteriorate furthar, the tanker will unmoor and depart the S22
conditions abate

Cargo will be stopped under the Toilawing circumstances
15 EHpenenced
A storms are forecast {or the lemingl area

«  Onthe approach of or guring elecined dorms or
Py Fam

+ I3 o spill ocours either an or from the
o i an o spill ooy edner on or from th
+  Hafire poours inthe vessel or tenming

Iy addion, roses will be ged
H the tension in either

cwaves



