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MAY IT PLEASE THE BOARD
1.

Introduction

1.1

My full name is Iain Alastair McCallum.

1.2

I hold the following qualifications:

1.2.1

A Bachelor of Engineering Honours degree in Mechanical
Engineering from the University of the West of Scotland.

1.2.2

Supervisor Certificate for Subsea Well Control, International Well
Control Federation (IWCF)

1.3

I have over 23 years of experience in the oil and gas industry. I have worked
in various roles, including as a well engineer, senior well engineer and drilling
superintendent before moving into a management position.

1.4

I am currently employed as the Drilling Manager for Tamarind Taranaki
Limited (“Tamarind”) and have held this position since January 2018.

1.5

My previous work experience includes a position as Senior Well Engineer for
Todd Energy Limited in New Plymouth for approximately two years. Before
that I worked as a Senior Operation Engineer at OMV New Zealand Limited
for one and a half years and as a Senior Well Engineer at AWE Taranaki
Limited on the Tui Phase 2 project. I have also worked for Apache Energy
in Perth, Australia and New Zealand, and for Shell Todd Oil Services (STOS)
in New Plymouth as Well Engineer and Senior Well Engineer. I have worked
on multiple semi-submersible drilling rigs around the world.

1.6

As Drilling Manager, I report to the Tamarind Country Manager in New
Plymouth. I am responsible for well engineering, drilling, completion and
subsea well intervention operations on Tamarind's Tui asset, offshore
Taranaki. The Drilling Superintendent, Drilling and Completions Team and
Offshore Supervisory Team report to me.

1.7

My current responsibilities include:
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1.7.1

Project managing the Tui Phase 3 drilling program in accordance
with the well delivery process. The team comprises contractor
drilling specialists, including well engineers, completions and
subsea engineers, offshore well supervisors, HSEQ advisors,
drilling administration and logistics personnel;

1.7.2

Ensuring that Tamarind has the appropriate equipment and drilling
rigs for well operations;

1.7.3

Ensuring appropriate levels of auditing, inspection, monitoring and
maintenance of the rig and service companies;

1.7.4

Supervising the design and construction of the side track wells in
accordance with Tamarind’s management systems;

1.7.5

Ensuring health safety, environmental and quality standards and
policies are followed at all times;

1.7.6

Tendering and awarding contracts for the Tui Phase 3 campaign,
including semi-submersible rig and associated support services and
equipment;

1.7.7

Ensuring that all well and drilling activities comply with the Tamarind
Standards, Policies and best practices;

1.7.8

Ensuring that all drilling activities comply with New Zealand
legislation, including legislation relevant to Health and Safety and
the Environment;

1.7.9

Support a working relationship with the relevant regulatory
authorities, including Environmental Protection Authority (EPA),
Maritime New Zealand (MNZ), WorkSafe New Zealand (the High
Hazards Unit) and New Zealand Petroleum & Minerals, Ministry of
Business, Innovation and Employment.
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1.8

In relation to these marine consent applications my role has included the
preparation of this evidence and, through my team, the provision of technical
information to support the drafting of the Applications and Impact
Assessment.

1.9

I have reviewed the draft conditions proposed by Tamarind. I support those
conditions and consider that they are appropriate to avoid, remedy or
mitigate any potential adverse effects of the activities proposed.

1.10

I have read the following information in preparation of my evidence:
1.10.1

The Marine Consent Application and Marine Discharge Consent
Application (the “Applications”) and the Impact Assessment and
Annexures that accompanied the Applications (the “IA”), in
particular, Section 3, Activities Description and Section 8, Impact
assessment – Deck Drain Discharges;

1.10.2

The statements of evidence by:

a)

Mr Jason Peacock;

b)

Dr Brian King;

c)

Dr Simon Childerhouse;

d)

Ms Nici Gibbs;

e)

Dr David Thompson;

f)

Dr Alison MacDiarmid;

g)

Dr Alison Lane

h)

Dr Sharon De Luca;

i)

Mr Fraser Colegrave.

1.10.3

Submissions

1.10.4

Proposed consent conditions.

1.10.5

EPA Key Issues Report, dated July 2018.

1.10.6

The following independent reviews commissioned by the EPA (the
“technical reviews”):
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(a)

Technical Review of Oil Spill Modelling, prepared by Coffey
Services (NZ) Limited, dated 26 June 2018 (the “Coffey
Report”);

(b)

Technical Review and Analysis of Operational Activities
associated with Sidetrack Development Drilling and Marine
Discharge Consent - Assessment Report, prepared by Oil
and Gas Solutions Pty Limited, dated 22 May 2018 (the
“OGS Report”); and

(c)

Review of Marine Environmental Impact Assessment,
prepared by SEAPEN Marine Environmental Services,
dated 26 May 2018 (the “SEAPEN Report”).

1.10.7

Tamarind’s ‘Response to the Board’s Request for Further
Information under section 54 EEZ Act’ , dated July 2018 (the
“RFI Response”).

1.11

I consider my team is dedicated to reducing and minimising any adverse
impacts on the environment to the greatest extent that is practicable when
considering design, rig selection, drilling methods and strategy.

1.12

Tamarind will develop detailed processes and procedures to ensure any
environmental impacts are minimised during the drilling activity and has
proposed a suite of conditions and mitigation measures which are intended
to avoid, remedy and mitigate any potential adverse effects.

Scope of evidence

1.13

In this evidence, I will discuss the following:

1.13.1

Overview of the marine consent application, including:

(a)

Environmental risk assessment;

(b)

Well activities;
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1.13.2

(c)

Description of the rig and its components;

(d)

Pre-installation works;

(e)

Mooring of the drilling rig;

(f)

Inspection and repairing production tree;

(g)

Installation of the Blowout Preventers and Riser;

(h)

Tethering BOP

(i)

Removing the existing Completion;

(j)

Abandoning the existing mother-bore;

(k)

New side-track drilling

(l)

Re-installing new Completion;

(m)

Removal of BOP and Riser;

(n)

Installation of new Corrosion / Debris Cap;

(o)

Removal of rig from location;

(p)

Activity duration;

(q)

Contingent activities;

(r)

Logistical support activities

(s)

Other field activities; and

(t)

End of life treatment of structures.

Overview of the marine discharge consent application, including:
(a)

Deck drain system

(b)

Non-hazardous drain system

(c)

Hazardous drain system

(d)

Enclosed drain system

(e)

Cement cuttings and deposits

(f)

Elastomers and plastic debris

1.13.3

Overview of the Spill Response Plan requirements

1.13.4

Response to issues raised by submitters where these are relevant
to my evidence.

2.

Overview of the Marine Consent Application

2.1

Tamarind wishes to use a semi-submersible rig to undertake drilling activities
in the Tui Field which are intended to extend the life of the field and the field’s
existing infrastructure. Accordingly, the Applications seek consent to drill up
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to five (5) side-track wells from up to four (4) of the existing wells in the Tui
Field. The reasons for the proposed drilling activity are described further
below.
2.2

The full list of activities that are the subject of the Applications are also
described further below, including logistical support activities and ancillary
activities.

2.3

The existing infrastructure and operations at the FPSO Umuroa and within
the Tui Field are authorised by an approved marine consent (EEZ300006)
and will not be discussed further within this evidence.

a)

2.4

Environmental risk assessment

To assist with the application process, Tamarind engaged ERM New Zealand
Limited to prepare a comprehensive IA in accordance with the requirements
of the Exclusive Economic Zone and Continental Shelf (Environmental
Effects) Act 2012 (the “EEZ Act”).

2.5

As required by the EEZ Act, the IA has assessed all relevant effects of the
activity on the environment and existing interests for which marine consent
is sought.

2.6

The IA also includes an assessment of unplanned events that may result
from accidental spills from the drilling rig or in the event of an incident
involving a vessel supporting the rig operation (including any cumulative
effects).

2.7

An assessment of the potential effects of other unplanned spills (such as a
loss of well control) has also been undertaken.

b)
2.8

Well Activities

As previously stated, the Applications seek consent to drill up to five (5) sidetrack wells from up to four (4) of the existing wells.

2.9

After detailed project planning, Tamarind now intends to enter only three (3)
existing wells but requires the ability to drill two (2) contingent wells if
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necessary. The contingent well entry would only be undertaken if for some
technical reason entry into a primary well was found to be problematic or
unsafe when operations occur. Alternatively, a contingent well may also be
necessary to enable all or part of a planned side-track well to be re-drilled for
possible geological or mechanical reasons. Examples of a situation that may
lead to the requirement to drill a contingent side-track are encountering
unstable formations such that drilling cannot proceed, mechanical failure of
drilling tools leading to an obstruction, or re-evaluation of the location of rock
layers based on actual observations during drilling operations.
2.10

For clarity, the contingency side-tracks would be drilled from one or more of
the three primary wells entered and would only be undertaken if drilling in the
initial bore could not continue.

c)

2.11

Description of the rig and its components

Tamarind anticipates it is highly likely it will use the COSL Drilling Europe
(CDE) owned semi-submersible drilling rig – Hai Yang Shi You 982 (the “982
Rig”) for the drilling activities. However, in the event that the 982 Rig is not
secured and/or should significant delays in the arrival of the rig be incurred,
an alternative but comparable semi-submersible mobile offshore drilling unit
will be utilised. For clarity, references in my evidence to the “drilling rig” are
to the 982 Rig and/or an alternative but comparable rig.

2.12

A semi-submersible rig is a type of mobile offshore drilling rig that comprises
of a working deck that sits atop large pontoons and hollow columns.
Seawater is pumped into the pontoons and columns (ballasting) at the drill
site to partially submerge the rig. As the majority of its bulk is below the
water’s surface, the semi-submersible rig becomes a stable platform for
drilling, and only moves slightly due to wind and currents.

2.13

A more detailed description and picture of a semi-submersible drilling rig is
attached to my evidence in Appendix 1.

2.14

The 982 Rig is a sixth generation dynamically positioned semi-submersible
drilling rig that is self-propelled meaning it does not need to be towed onto
location. The 982 Rig will however need to be anchored within the Tui field
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due to the shallow water depth of the location (~125m). I will discuss the
anchoring and mooring later within this evidence.
2.15

The drilling rig is designed and constructed to a high standard. This includes
the pollution control systems and equipment installed. On board the drilling
rig there are two separate drainage systems that can discharge overboard.
These can be described as the non-hazardous and hazardous drain
systems. These are explained in section 3 of my evidence below and a
diagram which illustrates the 982 Rig systems is attached in Appendix 2.
The enclosed drain system is also discussed in section 3 and shown in
Appendix 2 as it is relevant to the description of potential discharges of
harmful substances from a drilling rig.

2.16

I can also confirm that after additional mooring analysis work and stability
and movement of the riser and BOP in the met ocean conditions expected it
the South Taranaki Bight, it is now understood that four (4) of the originally
proposed twelve (12) anchors will be situated close to the wellhead location.
These anchors provide stability and dampen harmonic motion induced by
metocean conditions on the BOP and riser. The use of this system will reduce
BOP movement and alleviate stress and fatigue on the existing infrastructure
is now recognized as best practice when intervening on existing facilities.
This will also reduce the number of rig anchors required from twelve (12) to
eight (8).

2.17

An illustration of the proposed mooring spread can be found in Appendix 4
and discussed further within my evidence.

d)
2.18

Installation and removal of the drilling rig

In this section I will discuss all activities pertaining to the drilling project from
the mobilisation of the drilling rig to the demobilisation. An illustrated
sequence of activities and operations is presented in the diagrams titled
Drilling Operations attached in Appendix 3.

Pre-installation works (Stage 1)
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2.19

The anchoring locations and seabed character within the Tui Field are well
understood from previous extensive side-scan sonar imaging, ROV surveys
and an EPA approved Environmental Effects Monitoring Plan under consent
EEZ300006 that is currently being given effect to, with no sensitive
environmental features being present in the area. It is not planned to conduct
further baseline monitoring other than that already scheduled within the
Environmental Effects Monitoring Plan.

2.20

The 982 Rig will travel to New Zealand under its own power. When bringing
a drilling rig into New Zealand, Tamarind is required to ensure all relevant
importation requirements regarding international and New Zealand maritime
navigation rules and biosecurity checks and approvals are obtained and
complied with. These biosecurity controls are anticipated to include preinspection and cleaning, if required, of the hull of the drilling rig prior to it
arriving in New Zealand waters, and on route exchange of ballast water.
These processes would be part of Tamarind’s Craft Risk Management Plan
which will be submitted to the MPI for approval prior to mobilization of the
drilling rig.

2.21

The drilling rig will require eight (8) rig anchors to be installed on the seabed
to hold station while drilling operations are taking place. Tamarind can
confirm that initial and subsequent mooring spreads comprising of anchors,
chain and wire will be placed on the seabed prior to the drilling rig’s arrival.
This is known as “pre-lay” and will be carried out by anchor handling and
support vessels. This operation is preferred as it reduces the environmental
impact of dragging anchors and chains as the anchor handling and support
vessels will deploy and pull rig anchors vertically.

2.22

The drilling rig also requires four (4) smaller anchors to be used to tether the
BOP system, thus reducing the number or rig anchors required to be used.

2.23

After detailed harmonics and stability modelling of the BOP and riser for met
ocean conditions in the South Taranaki Bight, Tamarind can confirm that a
tethering system will reduce the number of rig anchors required from twelve
(12) to eight (8).
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2.24

The tethering system would require four (4) anchors to be placed on the
seabed some 25m from the well centre and be connected to the BOP by
wire. Each anchor would take up an area of 39m2 (6m by 6.5m) on the
seabed. With four required at each location (156m2) and four locations, this
equates to a total area of 624m2.

2.25

The temporary tethering system anchors would be removed completely after
each well activity.

2.26

It is anticipated that the tethering system, if utilised, would be installed on the
seabed at the same time as the eight (8) rig anchors and therefore could be
on the seabed up to three (3) months prior to the rig arrival at a given location.

2.27

It is estimated that the area of seabed that the rig anchors, chain, wire and
BOP anchors would disturb, including anchor drag from rig anchors, would
be approximately 13,000m2. An illustration in Appendix 4 shows the rig
anchor pattern, combined with BOP anchors and the estimated disturbance.

2.28

To ensure that best practice is performed, and the environmental impact is
limited to as low as reasonably practicable, an independent mooring analysis
will be conducted as part of the pre-installation works.

Mooring of the drilling rig (Stage 2)
2.29

When the rig is on location the mooring lines will simply be attached to the
rig’s mooring systems and tensioned to ensure the rig is on location above
the wellhead. Tamarind plans to have an independent mooring specialist to
monitor operations to ensure correct mooring procedures are followed as per
the mooring plan.

2.30

Some of the anchors and chains will protrude outside the 500m Tui protected
area. To protect the rig and ensure that fishing and other vessels are aware
of the location of the rig anchors Tamarind will apply for a non-interference
zone as per 16A of the Crown Minerals Act 1991. It is proposed that this be
set up to extend around the rig and anchor spread.
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2.31

For each of the wells the drilling rig anchors will be retrieved with the
assistance of offshore support vessels, and then relocated to position the rig
above the next drilling location.

2.32

Once the rig is in location and confirmed in accordance with the mooring plan
the rig pontoons will be ballasted so that the deck is lowered to a drilling draft
which will give the rig more stability.

Inspecting and repairing the Production Tree (Stage 2)

2.33

Once the drilling rig is on location and mooring has been completed, a remote
operated vehicle (ROV) will be launched from the drilling rig and sent down
to the seabed to inspect the production tree (Stage 2). It is important that
valves and electrical connections function correctly on the production tree.
Therefore, some cleaning may be required using mechanical brushes, high
pressure water jetting or the use of chemical soaking cleaning agents on
electrical connections or hydraulic connections. This cleaning would be to
remove calcium carbonate deposits from marine growth.

2.34

Mechanical brushing and jetting will be the primary cleaning method,
however if marine organisms have deposited calcium carbonate scale, a
scale dissolver/calcium wash fluid may be required to remove them. The
scale dissolvers/calcium wash fluids contain only chemicals that pose little or
no risk to the environment (as categorised under the UK North Sea OSPAR
classification). The fluid is used in limited volumes (estimated to be tens of
litres) to clean connectors on each wellhead. The wash fluids, Oceanic CW
and Oceanic CW LD are subsea de-calcification fluids that are proposed for
use in this operation. The fluids contain phosphoric and acetic acid and
approval for their use will be the subject of a non-notified marine discharge
consent for this activity which will be sought under regulation 20 of the
Exclusive Economic Zone and Continental Shelf (Environmental Effects Discharge and Dumping) Regulations 2015 ("Discharge and Dumping
Regulations").

2.35

The ROV will also be required to remove the debris cap on the top of the
production tree (Stage 2). This component is a non-pressure retaining cap
which was secured on top of the production tree connection to protect the
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wellhead connection and prevent corrosion and debris from above from
falling on it. At the time of original placement of the debris cap (2006), a
small stick of biocide was installed inside the cap to prevent corrosion. This
is expected to be fully degraded, however on disconnect from the wellhead
any residual quantities of biocide may enter the marine environment. This
activity is regulated under regulation 20 of the Discharge and Dumping
Regulations and will be the subject of a separate non-notified Marine
Discharge Consent application.
Installation of the Blowout Preventers and Riser (Stages 3)

2.36

To connect the drilling rig to the subsea production tree a conduit is required
to enable the well to be accessed while isolating the drilling equipment from
the marine environment. This conduit is called a marine riser. A large
diameter tube (marine riser) is run in sections from drill floor level of the rig
to the production tree. This effectively allows drill pipe, drilling tools, and
drilling fluids to enter and return from the well without coming into contact
with the sea water.

2.37

At the base of the marine riser and joining the riser to the production tree and
well is a large piece of equipment known as a blowout preventer (also known
as a blowout preventer stack or blowout preventer system (BOP)). A typical
subsea BOP includes components such as electrical and hydraulic lines,
control pods, hydraulic accumulators, test valve, kill and choke lines and
valves, riser joint, hydraulic connectors, and a support frame. The BOP is
designed to seal the well in a number of different ways, including as a
precaution and/or in case of erratic or unexpected flows. The majority of
valves and control systems in the BOP have multiple redundant systems and
are designed to fail in closed position. Primarily the BOP consists of a set of
valves that may be closed remotely by the drilling crew in the event that
unexpected well pressures are encountered or if for any reason there is
concern about loss of control of the well fluids.

2.38

The BOP is lowered by the drilling rig on jointed marine riser tubulars (Stage
3) and is connected directly onto the production tree. It is through the marine
riser, BOP and production tree that tubulars can be removed from the well
without coming into contact with the seawater. This system also allows fluids
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to be circulated down into the well via the drill pipe and back up via the marine
riser without coming into contact with the seawater. The system is pressure
tested (leak tested) regularly to ensure integrity.

Tether BOP to BOP anchors (Stage 4)

2.39

The ROV is then used to tether guide wires to the BOP anchors. The guide
wires are then tensioned to stabilise the BOP. There will not be any chain or
wire required to be on the seabed. An illustration of a typical tethering system
is shown in Appendix-5.

2.40

Only once the BOP and marine riser are pressure and function-tested do
operations begin to enter the existing well.

2.41

Once testing is completed, the drilling rig removes a series of barriers (steel
plugs) from within the production tree to allow access to the well. These are
removed by lowering tools on steel wire (wireline) or drill pipe from the rig
through the riser, and with no contact with the marine environment.

Removing the existing completion (Stage 5)

2.42

A series of jointed tubulars known as the upper completion are then removed
from the well. The upper completion comprises of a string of jointed tubular,
screwed together, through which hydrocarbons had been produced. This
string of tubulars is first cut at a depth of between 2,600 metres and 3,000
metres below the seabed using tools lowered into the tubulars. Once cut free,
the tubulars can be pulled from the well by the drilling rig.

Abandoning the existing mother bore & Set Whipstock (Stage 6)

2.43

Once the upper completion is removed and prior to commencing the new
drilling, the drilling rig will be used to place cement barriers (plugs) and
mechanical barriers within the wellbore below the planned side-track. These
barriers permanently isolate those sections of the original well bore that will
no longer be used (referred to as “wellbore abandonment”). The design,
placement methodology and subsequent testing and verification of these
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barriers is reviewed by third-party well examiners and approved by
WorkSafe’s High Hazard unit to ensure regulatory compliance.
2.44

A contingent operation which may be required is to drill out unwanted

cement from within the casing in the well. If this is required, it will be carried
out with water-based drilling fluids. This may occur if cement, used in the
drilling process, were to find its way into the existing casing in the well. If
this scenario were to occur the water-based fluids, which do not contain
any harmful substances, would be discharged at the drilling location as
would the cement cuttings. Cement cutting volumes are anticipated to be
less than 22 m3.
2.45

Once the existing well bore has been isolated the wells will then be modified
at a depth of approximately 2,800 metres - 3,200 metres below the seabed
by side-tracking from the lower portion of the existing production casing.

2.46

A metal wedge is lowered into the well on drill pipe to the depth at which the
well is to be side-tracked and is anchored in place to allow a hole to be milled
in the casing, with the metal debris being recovered at surface. The metal
wedge is now an integral part of the well and stays in the well.

2.47

Metal and rock fragments will be collected at surface during milling
operations and put into skips for return to shore. Onshore they will be
assessed, stored and then processed at a consented site prior to appropriate
disposal.

2.48

Any milling fluids are used in a closed loop while milling operations are
undertaken. After the milling operation is complete and there are is no
evidence of solids, steel or elastomers, the fluid will be filtered one more time
before being discharged into the ocean at the well locations.

2.49

Residual amounts of steel, elastomers and cement may be deposited on the
seabed when the water-based fluid is disposed of as described in the IA.
However, Tamarind uses best industry practice, separating material by using
large magnets and filters, to ensure the majority of this material is removed
before the discharge of the milling fluid.
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2.50

Milling fluid does not contain any ecotoxic substances that would trigger the
requirement for a Marine Discharge Consent.

2.51

Drilling assemblies are then lowered into the well on drill pipes, passing
through the riser, BOP and existing well casings to the milled window. Before
the sidetrack well is drilled, the well fluids are displaced by a synthetic based
drilling fluid (SBM). The displacement is completely controlled by the rig and
all fluids are contained within the well and rig system.

2.52

After further detailed design work, Tamarind has identified it will use only
SBM drilling fluids for drilling the side-tracks in the campaign. This fluid will
be composed of a Saraline base oil, aqueous salt solutions (CaCl) and other
minor constituents to control fluid viscosity and pH. These are discussed
further in Dr Alison Lane’s evidence.1

2.53

Even though the SBM drilling fluid will not be discharged to the environment,
Tamarind has taken considerable care selecting the synthetic hydrocarbon
component to be used. The primary hydrocarbon constituent of the drilling
fluid is Shell GTL Saraline 185V. Saraline is readily biodegradable in both
marine water (OECD 306) and freshwater (OECD 301F). It does not
bioaccumulate. Its superior environmental performance is confirmed with an
OCNS (Offshore Chemical Notification Scheme for the North Sea) ranking of
group E (lowest environmental hazard). Shell GTL Saraline 185V is
odourless, has a clear appearance, low volatility, and high flashpoint, and
contains virtually no sulphur and aromatics, all of which provide safe working
conditions for operators. It does not contain known carcinogens (e.g. polyaromatic hydrocarbons) nor BTEX (benzene, toluene, ethylbenzene and
xylenes).

2.54

It is also confirmed that this SBM drilling fluid is used in a closed loop where
fluid is continually recycled during drilling operations. This effectively
minimises both the need to transport it to site and the quantities required to
be held or transported on vessels or on the drilling rig.

1

Refer to the evidence of Alison Lane, page 11, paragraph 4.12
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2.55

Once the drilling is finished, the SBM drilling fluid is no longer required. It will
then be stored on board the drilling rig and re-used on subsequent wells,
again minimizing the risk of losses to the environment or will be returned to
shore.

New side-track drilling (Stage 7)

2.56

Through a combination of rotating the drill pipe and steering and
measurement tools, the drill bit cuts a hole in the rock. Initially the well is
nearly vertical. Through the use of common drilling practices the trajectory
of the well will be gradually altered until the well is almost horizontal as shown
in the illustration in Appendix 3.

2.57

The drill cuttings are returned to the surface during drilling operations. These
will be sieved and filtered onboard the drill rig to remove the majority of the
SBM drilling fluid. The fluid is then recycled directly back into the drilling fluid
system. Once the SBM drilling fluid is separated from the drill cuttings, the
cuttings are transported into specifically designed skips that will be sealed
and tagged for transportation. The skips are then transported back to shore
for storage and processing.

2.58

Tamarind will not discharge any synthetic based drilling fluid or drill cuttings
to the ocean as part of this application.

2.59

Once onshore, the drill cuttings are assessed, stored, and then processed at
an existing consented site. A site near New Plymouth will be used for the
handling and disposal of drill cuttings.
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Re-installing new Completion (Stage 8)

2.60

Once the well is drilled to the designed depth, the drilling tools are removed
from the well and the new completion (steel tubulars or casings) are installed
in the well and then function and pressure-tested to confirm integrity. Casings
are sectional steel completion tubing that is placed into the wellbore and is
secured and anchored by mechanical means.

2.61

Casings and liners provide structural stability, and act as a conduit for
reservoir fluids to pass from the reservoir to the production tree.

2.62

The final portion of the newly drilled well within the reservoir section will
contain casing which is cut with narrow slots. The casing provides
mechanical stability from the overlying rock and the slots are designed to
allow reservoir fluids to enter the well during production.

2.63

Finally, a series of completion tubulars, valves, anchors and barriers are
placed concentrically within the wells casings in the upper part of the well.
Together these form the conduit by which produced fluids flow, from the
reservoir, to the subsea wellhead.

2.64

The SBM drilling fluids will be removed from the well to be re-used on the
next well and the well filled with brine (high salinity water).

2.65

Chemicals used to clean the wells at the end of the drilling process have
been carefully selected to minimize the number of ecotoxic substances used
and the toxicity of these substances. Currently only a single ecotoxic
substance is required to be used (Baraklean Dual).

2.66

For clarity, the fluids used to clean the wells at the end of the drilling process
will not be discharged to the ocean as part of the drilling activities. The fluid
designs are such that they will be recycled into the drilling fluids for the next
wells, thereby avoiding a waste stream.

2.67

Tamarind’s strategy is to limit the amount of ecotoxic substances disposed
of wherever possible.
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Removal of BOP and Riser. Install new Corrosion / Debris Cap (Stage 9)

2.68

The newly completed well will now be ready for production. The BOPS and
riser will be removed from the production tree and brought back to surface
and stored onto the drilling rig.

2.69

The ROV will then install a debris cap onto the top of the production tree to
protect the production tree connection from any debris or corrosion.

2.70

The ROV will complete a final survey of the production tree and surrounding
area. Any debris or adverse effects will be recorded at this stage and debris
removed if required.
Removal of drilling rig from location

2.71

Removal of the drilling rig from location or demobilization will utilise anchor
handling vessels to recover the moorings from the seabed. The pre-laid
anchors would be unlatched from the drilling rig to allow the drilling rig to
move to its next location.

2.72

The well will then be handed back over to the FPSO under a formal handover
process. Production will not however be started until the drilling rig is moved
from the well location.

2.73

Tamarind intends to pre-lay a set of four (4) rig anchors at the next planned
drilling site before the drilling rig is relocated. This means that the rig will be
able to move to the next location and be secured to these anchors while four
(4) of the rig anchors from the previous site are relocated. Once relocated,
the drilling rig will then be attached to all eight (8) rig anchors at the new
location.

2.74

This means that up to 12 rig anchors could be in place on the seabed at any
one time, with 8 rig anchors laid for each rig placement. Once the drilling rig
has relocated to the new site and has all eight anchors connected, then the
remaining four (4) rig anchors at the previous site would be removed by
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anchor handling vessels and either repositioned at the next site or returned
to shore for storage. This approach is intended to reduce the impact of
anchor drag on the seabed and the time between rig mooring locations
2.75

I can confirm that all anchors, chains and wires would be fully removed at the
conclusion of the drilling, leaving no objects on the seabed. The rig would
then be able to move from the permit area. All movements, to and from
location will be carried out under a Tamarind-approved Rig Move Plan.

2.76

For demobilisation, anchors would be either stowed on the rig or the anchor
handling vessels.

Activity Duration

2.77

The duration required to drill a side-track well will depend on the length and
technical requirements of each well. The drilling duration would typically vary
between 40 to 50 days per well but could be longer if significant delays occur
due to technical requirements or weather-induced down time.

2.78

The total duration for the drilling activities is expected to take between four
and nine months. This includes the time required to mobilise the drilling rig
within the permit area, conduct well operations and to demobilise the drilling
rig.

e)

Contingent activities

BOP Disconnect
2.79

The well can also be closed in if weather conditions are such that drilling
operations must be suspended. The system allows for the drilling rig to
disconnect the marine riser from the well while leaving the lower portion of
the BOPS attached to the wellhead and the well closed in. Valves at the
base of the marine riser and above the BOP connector allow the marine riser
to be sealed off before disconnection occurs, preventing fluids in the marine
riser from contaminating the marine environment. The drilling rig could then
move safely a short distance from the wellhead location and wait out any
significant weather event.
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Production Tree Maintenance

2.80

There may be a requirement for production tree maintenance while drilling
activities are ongoing. Such activities will be carried out by using the ROV
and will not include any discharges.

f)

2.81

Logistical support activities

Throughout the drilling activities logistic support will be required in the form
of support and supply vessels and helicopters.

2.82

Support vessels undertake a variety of tasks, including transport of supplies,
anchor handling, emergency response, liaison with unauthorised vessels
approaching the safety exclusion zone, assisting other support vessels with
logistics activities and retrieval of floating debris, in the unlikely event that
these may be accidently lost overboard.

2.83

Tamarind plans to utilise Port Taranaki as a supply base for vessels and
logistics support.

2.84

Helicopters would be utilised for crew transfers to and from the drilling rig,
urgent supply operations and assisting with emergency response.

2.85

Helicopter operations would be based from the New Plymouth Airport.

2.86

Supply and support vessels will not be moored or anchored in the field during
the drilling activities. The vessels will use dynamic positioning when
manoeuvring near to the drilling rig and normal propulsion during transit or
when holding station clear of the drilling rig. This will eliminate any
disturbance of the seabed from logistical support vessels.

g)

2.87

Other field activities

General field activities that may occur incidentally to well drilling activities,
but may be relevant to the general field operations, include ROV survey work,
flowline and infrastructure surveys, work carried out on the FPSO Umuroa,
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and logistics activities associated with the FPSO Umuroa. A Simultaneous
Operations (SIMOPS) document will be established between the Umuroa,
drilling rig and support vessels to ensure that all parties are aware of each
other’s work scopes, operations, and responsibilities.

h)

2.88

End of life treatment of structures

Demobilization of the drilling rig and its components is discussed previously
however I can confirm that any structures and all anchors, chains and wires
would be removed during this process, leaving no objects on the seabed.

2.89

The BOP will also be removed.

2.90

I confirm that there is no plan to abandon or remove production trees or
wellheads in the Tui Field during the Tui Phase 3 campaign. However, the
production trees, flowlines and wellhead structures will be completely
removed from the field at the time of full field decommissioning. Tamarind
will ensure that when well abandonment occurs that international best
practice standards are meet. Tamarind will further be required to ensure
compliance is achieved with both government regulators and the third party
well examination requirements in New Zealand, as currently defined in the
Health and Safety at Work (Petroleum Exploration and Extraction)
Regulations 2016.

3.

Marine Discharge Consent Application

Deck drainage system

3.1

The 982 Rig, and any comparable alternative rig, are designed and
constructed to a very high standard. This includes the pollution control
systems and equipment installed on these types of rigs. There are three main
drainage systems on these rigs. These can be described as the NonHazardous Drain System, Hazardous Drain System, and the Enclosed Drain
System. A diagram depicting these systems is attached to my evidence as
Appendix 2.
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3.2

Tamarind carefully considered the environmental aspects of rain and storm
water when selecting the appropriate type of drilling rig to work within New
Zealand water on the project to ensure the risk of substances being released
to the ocean with rain and storm water is reduced to an absolute minimum.
This involves capturing and segregating all rainwater that falls on the drilling
rig. The majority of this water presents no risk of contamination, and these
are directed to the non-hazardous drains. However, even water from the nonhazardous drains is settled to remove solids, run through an oil / water
separator and then automatically and continually tested. If an oil
concentration of greater than 15 ppm (parts per million) is recorded, then an
alarm is sounded, and discharge is automatically stopped.

3.3

In other working areas of the drilling rig, where the risk of contamination is
conceivably higher, more sophisticated approaches are taken to minimize
the risk of even small quantities of chemicals being discharged with any
storm water to the ocean as described below.

3.4

Tamarind will implement an offshore processing and drainage management
plan to ensure that the procedures and practices that are adopted and
followed on the drilling rig are fully compliant with industry best practice.
Non-Hazardous Drain and Waste System (1 – 4)

3.5

The reference numbers within this section refer to the itemised labels on the
diagram attached as Appendix 2 - HYSY 982 Rig Drain System. However it
is noted that this system is used on a number of rigs.

3.6

All decks on the 982 Rig have a bund or kick plate around the edge (1). This
means that rain water landing on the deck must go into the drain systems
and cannot run freely over the edge.

3.7

General cargo and containers will be loaded and unloaded in a separate and
fully contained area (2) that does not flow into the non-hazardous deck
drains.

3.8

All rainwater entering the non-hazardous drains is drained through a settling
tank in the hull of the rig and from there to an International Maritime
Organization type-approved and certified oil / water separator unit (3). Oils
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and greases are removed from storm water and put into a holding tank by a
centrifuge system, then the water passes through a special filter containing
clay to remove even trace amounts of oil or hydrocarbons. At intervals the
collected waste oil is pumped from the holding tank to supply vessels and
returned to shore for assessment and then disposed of, in Tamarind’s case
appropriately by specialized contractors at a consented location.
3.9

The clean water from the separator passes a sensor (4) to confirm it contains
less than 15 ppm as required by International Marine Standards and is then
discharged into the sea. The sensor is fitted with an automatic shut off valve
and alarm if it detects a higher concentration than 15 ppm.
Hazardous drain and waste system (5 – 9)

3.10

There are areas on the drilling rig that are separate from the general deck
areas where hazardous chemicals may be handled and used. These areas
are either fully contained with no drainage to the ocean or water from these
areas is captured in the hazardous drain system.

3.11

The hazardous drain system is designed specifically to handle substances
such as drilling fluids and has specific equipment for removal of solids from
the rain water.

3.12

A designated area on the drilling rig's deck is designated for the specific
purpose of storing tubulars such as drill pipe and casing (the metal tubulars
used to construct the wells). Also stored in this area are the spare riser joints
which are the large diameter pipes which connect the drilling rig at surface
to the wellhead on the seabed (5).

3.13

Normally only clean tubulars are laid out in this area, as this is the area they
are stored prior to going into the well. The drain system takes rain water from
this area into a large holding tank before going through a sophisticated
separation system, where solids are removed, then water and oil are
separated, with the oils and greases being directed to a contaminated
holding tank.

3.14

The system uses specifically designed equipment known as a decanter (6)
to separate water from solid particles, lumps of grease, dirt, paint or rust
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flakes. The water then goes into an oil/water separator which removes the
oil leaving clean water for discharge to the sea. The system has an oil-inwater sensor that continuously monitors to ensure that the water being
discharged overboard has less than 15ppm oil content as required by
international maritime law. The sensor is fitted with an automatic shut-off
valve and alarm if it detects a higher concentration than 15 ppm.

3.15

The drain system in this area can also be specifically configured so fluids run
to a holding tank should drilling tubulars or riser need to be cleaned on the
deck (7). Heavy contamination could be expected during cleaning operations
and the crew would set up the drain system to capture this run off. The
volumes would be small compared to storm water and would be returned by
boat to shore for appropriate disposal.

3.16

This is also the area in which containers containing chemicals are landed on
deck (8) when they are lifted from the supply boat. The containers are sealed
and would contain any spills caused by damage to sacks or drums during
transit. As an additional precaution they are taken below decks to be
unloaded in a dry environment further avoiding the risk of contaminating rain
water run-off.

3.17

On any large offshore drilling rig, it is good practice to store chemicals,
including drilling fluid and cement chemicals in storage rooms below decks.
Should a spill accidently occur in this area it can be cleaned up completely
without any risk of release to the environment. The 982 Rig is well set up for
this with large storage areas (9). In addition, chemicals shall be segregated
for safety reasons and Tamarind will further segregate and ensure that any
ecotoxic chemicals used offshore are clearly marked and segregated within
this area as per the offshore processing and drainage management plan.

Enclosed Drain System (10-14)

3.18

Most large drilling rigs have a separate drilling fluids system that are selfcontained. The rig has a closed loop drilling fluids system which is designed
to contain all the drilling fluid.
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3.19

The synthetic oil-based drilling fluid used to drill the wells is always recycled.
It is pumped from tanks (10) down the drill pipe to the bottom of the hole.
From there it flows up the outside of the drill pipe back to surface, bringing
rock cuttings along with the mud.

3.20

The rock cuttings are separated from the drilling fluid (11). The drilling fluid
is then recycled and pumped back down the well. The rock cuttings are
loaded into specially design skips which have sealed lids for transport.

3.21

The loading of the skips (12) is performed in a specific area with bunding
around it. Any minor spills or rain water in this area is returned to the mud
system with a specifically designed “mud vacuum”. The drilling fluid is
tolerant with these small additions of rain water.

3.22

A similar approach is used on the drill floor (13). Any water used to clean
items or rain water falling on the drill floor or derrick is also just simply added
to the mud system.

3.23

When drilling tubulars or drill pipe is pulled from the well it is coated in the
drilling fluid. A series of rubber wipers just below the drill floor remove most
of this fluid. The drill pipe is then stored vertically in the drilling derrick in 30m
lengths. Rain falling on these pipes can wash off any trace drilling mud. The
rain and mud residue is drained back into the mud system (14).

3.24

Tamarind has, to the greatest extent practicable, engineered out all
hazardous substances from the fluids systems and to systematically reduce
the chemicals to a minimum.

3.25

Tamarind can confirm that the hazardous substances listed in the table below
will be used within the fluids systems.
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Product

Use

Constituents / Core Content

Saraline
185V

SBM (Planned)

Lime

SBM (Planned) Calcium hydroxide (100%)

Distillates, C8-C26. Branched and
9.1B
Linear (99-100%)
Glutaraldehyde (10-30%)

Adacide G

Baraklean
Dual

3.26

Inhibited
Seawater
(Planned)

Wellbore
Cleanup
(Planned)

HSNO Aquatic
Toxicity
Classifications

9.1D
9.1A
crustacean)
(fish)

(algal,
9.1D

Methanol (0.1-1%)

Ethylene glycol monobutyl ether
(30-60%)

Not
a
substance
Not
a
substance

Alcohols, C9-11, ethoxylated (1030%)

9.1D

harmful
harmful

The potential impact to the environment from deck drain discharges is
addressed within evidence from Dr Alison Lane and other marine
environmental experts.

3.27

Tamarind has gone to considerable lengths to obtain information about the
chemicals that are to be used, well in advance of when such information is
normally available in the rig procurement process. Tamarind is committed to
ensuring the best available information is available to enable a more
thorough assessment of the potential effects on the environment. We believe
that the 982 Rig and the offshore processing drainage management plan that
we will put in place will be “Best in Class”.

Cement Cuttings and Deposits

3.28

During the construction of the side-tracks, cement from the existing well
construction on the outside of the existing casing will need to be drilled when
milling the window and removed from the wellbore. The cement will be
separated from the drilling or milling fluids in the same ways as rock cuttings
and will be collected in skips on the drilling rig. This material will then be
transported back to shore for disposal at a consented disposal facility.
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3.29

There may be a requirement to drill out a portion, or all of an abandonment
plug during the drilling activity. Tamarind therefore seeks approval to
discharge small quantities of cement during this process that will be
deposited on the seabed. The quantities of cement that will be discharged
and deposited on the seabed as part of this process are estimated to be 22
m3.

3.30

The volume of cement required for any cementation activity is carefully
calculated, however on occasions small amounts of surplus cement may
remain in the cement tanks or be returned from the well and will need to be
discharged immediately before the cement hardens.

Tamarind seeks

approval to discharge any excess cement of up to 2m3

3.31

Additionally, very small amounts of dry cement dust may be blown from the
deck of the rig during handling, resulting in it entering the marine environment
where it will ultimately sink and be deposited on the seabed.

3.32

In some instances, the cement used may contain small amounts of
hazardous substances such as defoamers. Tamarind can confirm these
chemicals to be used are listed below:

Product

Use
Cement
(Planned)

NF-6

Constituents / Core Content
Vegetable oil (60-100%)
Aluminum stearate (1-5%)

HSNO Aquatic
Toxicity
Classifications
9.1 D
Not
a
substance

harmful

CONTINGENT CHEMICALS
Cleanbore
B

3.33

Cement
(Contingent)

Mixture of C9-C11 alcohol
ethoxylate (60-100%)

9.1D

Isopropanol (10-30%)

Not
a
substance

harmful

The potential impact to the environment of cement discharges will be
addressed within evidence from Dr Alison Lane and other marine
environmental experts.
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Elastomers & Plastic Debris
3.34

Tamarind are committed to preventing waste objects, plastics and other
debris from falling over the side of the drilling rig. Tamarind will enforce a
strict Waste Management Plan and ensure controls and reporting processes
will be in place.

3.35

Composite plastic and elastomeric plugs are sometimes used during well
constructions. These plugs are generally used as a base or support for a
cement plug. The composite plugs remain in place at the end of the
cementation process however may have to be drilled out. The composite
plug volumes drilled to chips and disposed of with the cement are only
expected to be in the order of 1 m3 over the campaign.

4.

Spill Response Plan

4.1

To quantify the magnitude of any well control incident, Tamarind has
undertaken detailed modelling work to determine the volume of oil that could
be discharged in the very unlikely event of a loss of well control. This
modelling work has been undertaken using a dynamic reservoir simulation
model, which has been constructed for the sole purpose of predicting well
performance, for both normal production and for predicting flow rates in the
case where there is a loss of well control. This model has been developed
using actual data from the field and has been history matched to ensure that
the prediction from the model is as accurate as possible.

4.2

This model has been developed to reflect the worst possible well control
scenario while using the most productive well in the field. The scenario
modelled in this case is:

4.2.1

No drill pipe is present in the wellbore;

4.2.2

No sand collapse, sand production, wellbore collapse or bridging
over of the wellbore;

4.2.3

No broaching at the casing shoe or casing collapse;

4.2.4

No restrictions at the wellhead and no BOP in place;

4.2.5

No upper flow threshold applied to the model;
30

4.2.6

The model assumes that a relief well would require 110 days to
complete, in the worst case.

4.3

The output from this model is used to develop well control contingency and
oil spill response plans and also for input into the spill modelling work,
discussed further in the evidence of Dr Brian King.

4.4

Tamarind’s Emergency Management Plan details procedures for responding
to major incidents, including spills.

4.5

The Safety Case of the rig will set out the emergency response procedures
that would be applied in response to an emergency situation affecting the rig.

4.6

The drilling rig will also have a Spill Contingency Plan (SCP) approved by the
EPA and MNZ in accordance with regulatory requirements. The emergency
response arrangements of the Drilling Contractor are bridged with
Tamarind’s.

4.7

The Project team shall utilise the Tamarind Emergency Operations Centre
(EOC) to manage any major incident. The team structure is based on the
New Zealand Coordinated Incident Management System (CIMS) and mirrors
the current Tamarind Emergency Management Team (EMT) set up. This
arrangement will allow the Project EMT to request assistance from the
Tamarind EMT where an emergency may be protracted and beyond the
Project Team’s available resources.

4.8

The SCP will set out in detail the immediate actions in the unlikely event of a
spill, the conditions for terminating response actions, MNZ’s response
framework and a directory of resources and tools that may be of use during
a marine spill.

4.9

The Tamarind emergency response plan, including spill response
procedures, are scalable with the same system and procedures being
applied to minor spills, such as those that can be contained on the rig, and
more significant events that could potentially reach the sea.
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4.10

Tamarind will maintain spill response equipment on the support vessels to
respond to a Tier 1 spill or for first strike response in a more significant spill
incident. Tamarind also holds equipment at Port Taranaki. The drilling rig
would also have spill response resources for minor spills on the rig.

4.11

In the extremely unlikely event of a major spill from a well control incident
which the drilling rig could not contain, Tamarind has contracted well control
experts. This contractor (Wild Well Control) will facilitate any response to a
well control emergency to supply technical support and equipment, including
capping stack or intervention drilling to control, contain and clean up a major
well control incident.

4.12

Wild Well Control have also been awarded a contract to implement
procedural and guidance documents such as the Well Control Emergency
Response Plan, Source Control Emergency Response Plan, Logistics Plan
and well specific Dynamic Kill Analysis Plan. These documents will form part
of the Tamarind Well Control Contingency Plan (WCCP).

4.13

The WCCP will also contain detailed designs of contingent relief well drilling
to ensure plans are in place prior to drilling operations.

4.14

As Drilling Manager of the project, it is my responsibility to ensure that the
resources and SCP and WCCP is in place, and approved, prior to operations.
I am confident that Tamarind will have the plans and resources in place for
a safe and effective campaign.

5.

Response to Issues Raised by Submitters

5.1

Climate Justice Taranaki Incorporated have raised the issues around aging
assets and integrity of infrastructure. I respond by noting that the Tui asset
was only installed in 2007. The integrity of the subsea Tui assets is of the
highest priority to Tamarind as it not only prevents incidents and unplanned
events, but it also ensures that operations are run smoothly and that our
people are kept safe. The infrastructure within the Tui field meets industry
best practice.
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5.2

A number of management systems are implemented by Tamarind to ensure
the integrity of the subsea Tui facilities. These measures are documented
and approved via the FPSO Safety Case and Certificates of Fitness. The
semi-submersible drilling rig used for the drilling activities will also require a
Safety Case to operate within New Zealand waters.

5.3

The Safety Case of the drilling rig is a detailed, facility specific requirement
and must be approved by WorkSafe prior to the drilling rig operating in New
Zealand Waters.

5.4

The integrity of the wells are managed via a well examination scheme which
is a regulatory requirement under the Health and Safety at Work (Petroleum
Exploration and Extraction) Regulations 2016. Within these documents,
Tamarind is required to demonstrate that it has robust equipment, systems
and procedures to ensure the integrity of the wells and facilities.

5.5

Many submitters2 stated that the effects of undisclosed harmful chemicals to
be discharged at sea cannot possible be assessed. Since the Applications
were submitted Tamarind has developed detailed engineering plans and is
now able to provide details of the hazardous substances that will be used
and have potential for discharge. These are described within section 3 of my
evidence and the potential effects of these substances have been assessed
by Tamarind’s expert witnesses.

5.6

A number of submitters3 that were concerned about risk of incidents
regarding spills and a blowout. This has been addressed within section 4 of
my evidence however industry statistics (BOEM 2014-7725) show that the
probability of a blowout is extremely low due to the barriers and mitigation
factors that are put in place while drilling or intervening in an offshore well.
This probability is further reduced in the Tui wells as reservoir pressures are
very well-known; the well designs are robust and the well control equipment
proposed (rig BOP’s) are highly sophisticated and of very high standard. For
the current wells, if production is stopped via gas lift (injection), then the wells

2

Numerous submitters who used the Climate Justice Taranaki submission template

3

Numerous submitters who sued the Climate Justice Taranaki submission template
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will stop flowing immediately as the lower reservoir pressure and higher
water cut prevent the wells from flowing. Nonetheless Tamarind treat well
control with the utmost importance.

5.7

Climate Justice Taranaki has stated that the applications do not give enough
information on the plans for plug and abandonment of the wells at the end of
life.

Although

these

applications

do

not

seek

for

approval

for

decommissioning activities, Tamarind are committed to decommission the
field in accordance with both government regulators and the third party well
examination requirements in New Zealand, as currently defined in the Health
and Safety at Work (Petroleum Exploration and Extraction) Regulations
2016.
5.8

Te Kahui o Taranaki requested that all faulty cement be returned onshore for
disposal. Tamarind has discussed this with Te Kahui o Taranaki and agreed
that where operations and safety circumstances allow, faulty cement will be
returned onshore for disposal.

5.9

Some submitters were concerned about the discharge of synthetic based
muds and cuttings.4 Tamarind can confirm that there is no plan to discharge
synthetic based muds and cuttings, and these will be skipped in sealed
containers and shipped back to shore for disposal at a consented waste
facility.

5.10

Lyndon DeVantier noted the risks and impacts from seismic activities.5
Tamarind can confirm that it is not undertaking any seismic activities as part
of the Tui Phase 3 development drilling project.

5.11

Jean Loomis asked why exploration drilling is allowed. On a general note,
the recent government decision not to grant additional exploration licenses
does not impact on or limit approved existing exploration permits and mining
permits.

4

Climate Justice Taranaki
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Appendix 1 - Semi-Submersible Rig Overview
A semi-submersible rig is a type of mobile offshore drilling unit that comprises of a working
deck that sits atop large pontoons and hollow columns. Seawater is pumped into the pontoons
and columns (ballasting) at the drill site to partially submerge the rig. As the majority of its
bulk is below the water’s surface, the semi-submersible rig becomes a stable platform for
drilling, and only moves slightly due to wind and currents.
Moored semi-submersible rigs typically use an anchoring/mooring system to maintain their
position over the well during drilling. A dynamic positioning (DP) system may also be
employed to replace or supplement the mooring system. Once work at a site is completed,
any anchors used are lifted by an anchor handling vessel and either returned to the rig or
transported to the next location. The pontoons are partially or fully de-ballasted and the rig
can be moved to the next well or de-mobilized from the field.

Semi-submersible drilling rig
(Source: Rigzone)

Appendix 2: HYSY 982 Rig Drain System
Non-Hazardous Drain System

Hazardous Drain System

Rain Water

Drill
Pipe
Drilling tubulars and drill
pipe from the well are
stored vertically in the
mast of the drilling rig

Rain Water

Enclosed Drain System

Rain Water
10

14

Drilling fluid Is
pumped down the
drill pipe into the well

Rain Water
Cuttings Handling
Area

Drill Floor
13

Drill pipe wipers
remove excess
drilling fluid as pipe is
pulled out of the well

5
2
1

Drilling
Tubulars

8

12

Shakers
Rainwater
vacuumed back
into fluids system

Riser Joints
Mud Pump

Chemical
Containers

General
Containers

11

Cuttings Skip
Mud Tank
Rock
Cuttings

Deck bunding at the
edges of main deck
directs all rain water to
drain system

9

3

Oil in
water
sensor
Automatic
Valve

Oil/Water
Separator

Holding
Tank

Mud & Cement
Chemical Storage
Room

Solids
Settling
Tank

Oil in
water
sensor
Oily Water
holding
Tank

7

6
Oil /
Water
Separator

Holding
Tank

Drilling Fluid
Contaminated
Water

Decantor
Solids
Seperator

Sediment free
rainwater with
<15ppm oil content
discharged to sea

Rock cuttings loaded into
special skips then loaded
onto supply vessel for
transport onshore,
processing and disposal

Drilling Riser
and
Oil Well

Key
Drilling Fluid

Oil
Contaminated
Water

Oily Water transported
by supply vessel onshore
for processing and
disposal

Rock cuttings and
drilling fluid flow
back up out of the
well

Rainwater

Automatic
Valve

4

Sediment free
rainwater with
<15ppm oil content
discharged to sea

Segregated
Ecotoxic
Chemical
Storage

Movable
Solids
Waste

Oil/Grease Contaminated
Water
Movable Solids
Waste
Oil, Contaminated Water &
Solids transported by supply
vessel onshore for
processing and disposal

Rock Cuttings
Valve

Revision: 1.1, 13/07/18

APPENDIX 3 - DRILLING OPERATIONS
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Appendix 4 – Anchor and chain disturbance schematic

Anchor is 7m wide x 6.5m high

= 45.5m2

For 8 anchors this is 8 x 45.5m2

= 364m2

Chain

ELEVATION VIEW

PLAN VIEW

Chain / wire scour – 1,000 m x 1 m = 1,000 m2
8 anchor chains

= 8,000m2

Rig Anchor - Possible Drag during Deployment
Anchors – 7 m (width) x 80 m (drag)

= 560 m2

8 Anchors

= 4480m2

BOP Anchors
Clump type anchor 6m x 6.5m each

= 39m2

4 Clump weight anchors

= 156m2

Disturbed Area per Rig Placement
From Above 364m2 + 8000m2 + 4480m2 + 156m2

= 13,000m2

Total Disturbance for Campaign (4 placements)
4 x 13,000m2

= 52,000m2 (0.052km2)

This equates to ~0.01% of the area of the Tui field (467.2km2)

BOP Anchor
X4

80m drag

100m chain

Rig Anchor

Appendix 5 – BOP Tethering System

Note: The design of the actual system to be used on the Tui phase III project is still to be
decided.

The use of a tethering systems reduces BOP movement and alleviate stress and fatigue on
the existing infrastructure. These systems are now recognized as best practice when
intervening on existing facilities.

A system of four (4) tethers connected to small anchors (clump weights or suction piles)
situated approximately 25m from the well centre. These are connected to the frame of the
BOP and provide stability.

The tether lines would be in mid water and would not touch the seabed.

