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Abbreviations
ALARP

As Low As Reasonably Practicable

AOI

Area of Interest

D&D Regulations

Exclusive Economic Zone and Continental Shelf (Environmental
Effects—Discharge and Dumping) Regulations 2015

DMC

Decision-making committee

EAD

Exploration and Appraisal Drilling

EC50

50% Effects Concentration

EEZ Act

Exclusive Economic Zone and Continental Shelf (Environmental Effects)
Act 2012

EPA

Environmental Protection Authority

ESRP

Emergency Spill Response Plan

HSNO Act

Hazardous Substances and New Organisms Act 1996

LC50

50% Lethal Concentration

mg/L

Milligrams per litre

MNZ

Maritime New Zealand

MODU

Mobile Offshore Drilling Unit

OMV

OMV New Zealand Limited

OSCP

Oil Spill Contingency Plan

OWS

Oil Water Separator

PEC

Predicted Environmental Concentration

PMP

Petroleum Mining Permit

PNEC

Predicted No Effect Concentration

RMA

Resource Management Act 1991
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1.

Introduction

1.1

The Environmental Protection Authority (EPA) manages the environmental impact of activities in New
Zealand’s exclusive economic zone (EEZ) and continental shelf, including prospecting for petroleum
resources.

1.2

Activities within the EEZ are subject to the provisions of the Exclusive Economic Zone and Continental
Shelf (Environmental Effects) Act 2012 (EEZ Act), the purpose of which is to promote the sustainable
management of the natural resources of the exclusive economic zone and the continental shelf and
to protect the environment from pollution by regulating or prohibiting the discharge of harmful
substances and the dumping or incineration of waste or other matter.

1.3

OMV New Zealand Limited (OMV) lodged an application for a marine discharge consent with the
EPA on 27 March 2018. The application seeks authorisation to discharge trace amounts of harmful
substances, as offshore processing drainage, from the deck drains of one or more Mobile Offshore
Drilling Unit(s) (MODU(s)). The MODU(s) will be used by OMV as part of its Exploration and Appraisal
Drilling (EAD) programme which involves drilling up to nine exploration wells and three appraisal wells
within six of the permit areas that OMV holds an interest in offshore Taranaki. The application was
publicly notified on 25 May 2018 and the submission period closes on 9 July 2018. A decision-making
committee (DMC) has been appointed to hear and decide the application.

1.4

The application is supported by an Impact Assessment (IA) 1 which contains the information required
by section 39 of the EEZ Act, including, inter alia, a description the proposed activities and an
assessment of the effects on the environment and on persons with existing interests. The application
states that a MODU(s) has yet to be contracted to undertake the EAD programme and as such the
exact details of deck drainage configuration and treatment system are not known.

1.5

Harmful substances will be stored and used on the MODU(s) during the EAD programme and the
selection of which substances will be used is driven by operational requirements of the MODU, the
design of the well to be drilled, and the geology of the formation being drilled 2. Because not all of
these elements are currently known, the application has not specified exactly which harmful
substances may be discharged via the deck drainage system.

1.6

The application and IA lodged by OMV have elements of uncertainty, including the two matters
discussed in the two previous paragraphs. The EPA has commissioned me to prepare this report
which reviews the uncertainty around the activities as described in the OMV application/IA and to
provide advice to the DMC on:
•

Approaches to deal with uncertainties in the OMV application;

•

OMV’s proposed approach to consenting in terms of uncertainties;

•

Any further information the DMC may wish to request from OMV in order to address any of
the issues around uncertainty.

2.

Qualification and Experience

2.1

My name is Robert Ewout Lieffering. I have a BSc and an MSc (Hons), both in Earth Sciences, from
Massey University, and a PhD, also in Earth Sciences, from the University of Waikato. I am a full
member of the New Zealand Planning Institute (NZPI) and an accredited hearings commissioner
(with Chair endorsement) under the Resource Management Act 1991 (RMA).

2.2

I currently work part-time for Stantec New Zealand (Stantec) as a Principal Environmental Consultant
and a Discipline Lead. I also work privately as an independent hearings commissioner under the
RMA. I have been appointed as sole commissioner and been on various hearings panels for a
variety of resource consent applications, including for activities within the coastal marine area
(CMA). My previous work experience includes holding the position of Consents Manager at the

1
2

As required by section 38(2)(c) of the EEZ Act.
Section 3.4.1 of the IA.
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Northland Regional Council and also the Tasman District Council. I have assessed and made
decisions on many hundreds of resource consent applications under the RMA.
2.3

I have worked for the EPA (on contract through Stantec) on previous applications for marine
consents and marine discharge consents, as follows:
•

In 2014 I was the decision support writer for two marine consent applications associated with
offshore exploratory drilling in the Taranaki Basin;

•

During 2016-17 I was a Technical Advisor for the Trans-Tasman Resources Limited (TTRL)
application to mine iron sand within the South Taranaki Bight. I prepared the EPA’s Key Issues
Report (September 2016) and also the Conditions Report (February 2017) for that application.
I took part in the Planning and Conditions Expert Conferencing and attended the hearing to
present evidence; and

•

In 2017 I was the decision support writer for the marine consent and marine discharge
consent applications lodged by Shell Taranaki Limited (STL). This application sought
authorisation to discharge harmful substances from deck drainage systems of a drilling rig(s)
within the Taranaki Basin.

2.4

I have recently completed a project for the EPA which involves reviewing the various conditions that
have been imposed on all the marine consents issued since the EEZ Act came into force and to
prepare a “Conditions Library”. The Conditions Library will be made available for applicants and
DMCs for future marine consent applications. Using conditions from the Conditions Library will ensure
that those imposed are better standardised and meet the principles of good condition drafting.

3.

Code of Conduct

3.1

I confirm that I have read the Code of Conduct for Expert Witnesses as contained in the Environment
Court Practice Note dated 1 December 2014. I agree to comply with this Code. The contents of this
report are within my area of expertise, except where I state that I am relying upon the specified
evidence or information of another person. I have not omitted to consider material facts known to
me that might alter or detract from the opinions that I express.

4.

Dealing with Uncertainty through Consenting
Processes

4.1

All activities have some level of uncertainty associated with them, including predicting their actual
and potential effects. Dealing with uncertainty is commonplace under the RMA and how
uncertainty is dealt with under that Act can, for the most part, be applied to similar considerations
under the EEZ Act. There is, however, an important difference between the RMA and the EEZ Act
that is relevant to consider when it comes to how uncertainty is to be dealt with. Section 61(1) of the
EEZ Act requires decision makers on marine consents to:
(a) make full use of its powers to request information from the applicant, obtain advice, and
commission a review or a report;
(b) base decisions on the best available information; and
(c) take into account any uncertainty or inadequacy in the information available

4.2

Further, section 61(2) of the EEZ Act states that if the information available is uncertain or
inadequate, the decision maker must “favour caution and environmental protection”. Section 61(3)
then states that, if favouring caution and environmental protection means that an activity is likely to
be refused, the decision maker must first consider whether taking an “adaptive management”
approach would allow the activity to be undertaken. As I discuss later, taking an adaptive
management approach is a method that has been used to deal with uncertainty, however, it is
important to note that the EEZ Act states explicitly that section 61(3) does not apply to marine
discharge or dumping consents – meaning that taking an adaptive management approach for
OMV’s current application is not able to be considered.
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4.3

Section 61(2) of the EEZ Act expresses a version of what is commonly referred to as “the
precautionary principle” (or approach) and the RMA does not include similar section(s). Despite this,
the RMA has been regarded as implicitly precautionary and various Environment Court and High
Court decisions have noted that a precautionary approach to an application under the RMA could
be appropriate where there was scientific uncertainty about the nature or scope of the adverse
environmental effects 3.

4.4

When dealing with any uncertainties I recommend that the DMC follows the following steps:
1)

Define the uncertainty – that is, what information/evidence is uncertain?

2)

Determine how critical/important the uncertain information/evidence is in determining the
magnitude of potential adverse effect(s) – in general, the less critical the information the less
certainty is needed;

3)

Where uncertainty exists in respect of critical/important information, ask if it is possible for the
potential adverse effects to be assessed for a “worst case scenario” – if a worst case scenario
shows the potential effects are not irreversible and/or significant (i.e. more than minor) then
there may be no additional benefit from getting further certainty.

4)

When assessing potential impacts the DMC should consider: spatial scale, temporal scale,
magnitude of ecological impact, value of environment that will be subject to harm,
connectivity (e.g. bioaccumulation), and reversibility of potential harm;

5)

If the information is critical then ask whether more certainty can be provided through
provision of further information or studies – that is, is the “best available information” available
to deal with the uncertainty?

6)

If any of the potential adverse effects are irreversible and/or significant then section 61(2) of
the EEZ Act requires the DMC to “favour caution and environmental protection” – it should
be noted that this does not create a veto and consent can be granted provided
environmental effects are considered to be acceptable.

7)

Consider whether conditions can be imposed to address the uncertainty. In the RMA space
such conditions have included:
(a) Imposition of bonds – these have been used where potential adverse effects may be
significant but low probability of occurrence and there has been uncertainty in respect
of the “longevity” of a consent holder;
(b) Certification of a standard, requirement, management plan, or event – these have been
used to address uncertainties associated with environmental modelling but have been
used in other situations to provide a high level of assurance to the consent authority on
adverse effects;
(c) Feedback control (adaptive management) – otherwise sometimes referred to as
“learning by doing”. Such conditions have been used on many RMA consents to deal
with uncertainty, however this approach cannot be used in the case of OMV’s marine
discharge consent per section 61(4) of the EEZ Act;
(d) Monitoring and reporting – these have been used extensively to confirm, or otherwise,
that the actual effects of an activity are within the scale predicted in the application,
including where there are uncertainties at the time the consent is granted. The results of
this monitoring can be used to review conditions (see (e) below);

3

For example, in Sea-Tow Ltd v Auckland Regional Council (EnvC A066/06) the Environment Court stated:

“The Resource Management Act does not expressly prescribe adoption of a precautionary approach. However the
combination of the direction that consent authorities have regard to potential effects on the environment and the inclusion
in the meaning of the term effect of any potential effect of low probability which has a high potential impact, is
precautionary in substance.”
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(e) Review of conditions – a general or specific review condition often provides for a review
in the event of a specific situation and/or an adverse effect occurring, often as a result of
the monitoring undertaken by the consent holder (see (d) above). It should be noted
that section 76 4 of EEZ Act provides not only for the conditions of a consent to be
reviewed but also the duration – the duration of a consent is unable to be reviewed
under the RMA; and
(f) Shortened consent duration – under the RMA reducing the duration (term) of consent
was historically a common method to deal with uncertainties about potential adverse
effects and/or because additional information or alternatives would be available after
the end of that period. However, decision makers under the RMA are now using a
combination of the other methods described above to deal with uncertainty rather than
imposing shortened durations, in part to provide the consent holder more certainty into
the future.

5.

The OMV Application – Certainties and
Uncertainties

5.1

OMV’s IA describes the activity for which consent is sought, namely to discharge trace amounts of
harmful substances, as offshore processing drainage, from the deck drains of one or more MODU(s)
that will be used as part of its EAD programme in the Taranaki Basin. The IA divides OMV’s activities
within the Taranaki Basin into three geographic areas, each referred to as an Area of Interest (AOI).

5.2

The IA presents details in respect of the following certainties:

5.3

•

the locations of the nine exploration wells and three appraisal wells (Section 3.1, Table 5, and
Figure 1of the IA);

•

persons 5 with existing interest (Sections 4, 5.4, and 5.5 of the IA);

•

the existing environment of the three AOIs (Section 5 of the IA); and

•

the potential environmental effects that may arise from the discharge of harmful substances
(Section 7 of the IA).

As introduced in Section 1 of this report, there are a number of uncertainties associated with OMV’s
application and IA. One uncertainty relates not knowing details of the deck drainage system for the
MODU(s) that will be used to undertake the EAD programme, namely because the MODU(s) has not
yet been contracted. However, the greatest uncertainty relates to not knowing what harmful
substances will be used on the MODU(s). It is these substances which may enter the deck drainage
system and which will then be discharged to the sea and for which this marine discharge consent is
sought.

It should be noted that the ability for the EPA to review conditions under sections 76 of the EEZ Act does not need to
be imposed as a numbered condition. The reason for this is that it is only the EPA that can instigate a review and such
reviews are not a condition that a Consent Holder can (or must) comply with. Despite this, in the event that the
decision maker wishes to specify any purpose(s) for a review then this needs to be specified in the consent – refer to
section 76(1)(a) of the EEZ Act. This differs from the matters specified in section 76(1)(b) to (e) which the EPA can
initiate a review for at any time it considers necessary.
5 Which includes individuals, groups, companies, and iwi.
4
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Deck Drainage System Uncertainty
5.4

The IA has been based on a “typical” MODU deck drainage system, which consists of:
•

Drainage from “hazard areas”, being areas where harmful substances are stored and used.
Any drainage as a result of rainwater, deluge 6 water, or wash water from these areas is
collected and directed through a treatment system. These systems typically consist of multichambered settlement tanks which then discharge to an oily water separator (OWS) which is
fitted with an inline oil-in-water (OIW) monitoring system. The OWS is configured to allow
water which has a OIW concentration of less than 15 parts per million (ppm) to be
discharged to the sea; and

•

Drainage from “non-hazard areas”, being the remainder of the deck area where harmful
substances are not used or stored. Some MODUs route drainage from these areas directly to
the sea whereas others direct it to the treatment system used for the hazard areas (described
in the bullet point above).

5.5

The use of an OWS and provision of an inline OIW monitoring system as part of the deck drainage
system reflects the fact that the hazard areas include areas where oily residues may be generated
and which will be present in the drainage water. Discharges of oil mixed with water from machinery
spaces and discharges of seawater used for operational purposes that is contaminated with oil may
be discharged as a permitted activity if it is first processed by oil filtering equipment and has an OIW
concentration of less than 15 ppm. These discharges are provided for under Regulations 17 and 18
of the Exclusive Economic Zone and Continental Shelf (Environmental Effects—Discharge and
Dumping) Regulations 2015 (D&D Regulations), respectively. It is through this same treatment system
that the harmful substances for which OMV is seeking the current marine discharge consent will also
be directed.

5.6

The IA notes that in some exceptional situations, namely deluge and extreme rainfall events, the
deck drainage system may be by-passed and harmful substances could be discharged directly
overboard without treatment. Such discharges would be recorded in the Oil Record Book as
required by the Regulation 23 of the D&D Regulations. The IA states that OMV “…expects to be able
to select and contract a MODU with a deck drainage system able [to] process all anticipated
volumes of rainwater and deluge during the EAD programme” 7.

Harmful Substances Uncertainty
5.7

This application seeks authorisation to discharge trace amounts of harmful substances to the sea.
These harmful substances are stored and used on the MODU, however the application does not
specify which substances will be stored and used because the selection of these is driven by
operational requirements of the MODU, the design of the well to be drilled, and the geology of the
formation being drilled – not all of these variables are currently known.

5.8

The IA states OMV will select a MODU(s) that will have a “sack store”, which is not open to the
elements, in which all drilling related harmful substances will be stored. Any additional storage
space required will be in covered bunded pallets (shown in Figure 2 of the IA) to ensure the harmful
substances are not exposed to any rainwater. Importantly, the IA states that no ecotoxic substances
will be stored on the deck of the MODU(s) and no harmful substances of any sort will be stored or
handled on non-hazard areas 8. The latter is reflected in OMV’s volunteered condition 6 (Appendix A
of the IA).

MODUs include a “deluge” system which is activated by the detection of fire or heat. These systems pump large
volumes of seawater to prevent the spread of fire or to act as a heat shield for cooling purposes.
7 Section 3.3.2 of the IA.
8 Section 3.2.2 of the IA.
6
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5.9

The IA outlines the various systems and procedures that it proposes to implement to reduce the risk of
harmful substances entering the deck drainage system 9. These include OMV’s environmental
policies, assurance tasks, staff training, and the use of spill kits where a loss of containment to the
deck area occurs. Many of these matters will also be included in the Emergency Spill Response Plan
(ESRP) required to be prepared and approved by the EPA under Regulation 24 of the D&D Regs
(discussed in more detail in Section 6.26 of this report).

5.10

Despite the measures outlined in paragraphs 5.8 and 0 above, OMV cannot guarantee the absolute
absence of trace elements of harmful substances in water that runs off hazard areas into the deck
drainage system. It is these trace amounts of harmful substances for which OMV is seeking the
current marine discharge consent.

5.11

While the IA states that the list of harmful substances is not currently known, it does state that
“Wherever possible the least harmful substance that is technically capable of performing the
specific role will be selected” 10. This position is carried through in the “bowtie” diagram (Figure 4 of
the IA) which is a visual representation of the potential hazards and the proactive and reactive
hazard management that is proposed to be implemented. I note that OMV has not volunteered a
condition to reflect this undertaking and I discuss this matter in greater detail in Section 6.29 of this
report.

6.

Analysis of Uncertainty in OMV’s Application

6.1

In Section 5 of this report I identified two uncertainties in the OMV application, namely not knowing
the details of the deck drainage system of the MODU(s) that will be used and not knowing the
details of the harmful substances that will be used/stored on the MODU(s).

6.2

In my opinion the uncertainty associated with not knowing the exact details of the deck drainage
system is not critical because:
a) OMV has undertaken to place strict environmental and operational requirements on the
MODU(s) suppliers – I discuss this matter later in Section 6.22 of this report; and
b) OMV has volunteered a condition (Condition 7, a copy of which I include in Section 6.23 of this
report) which specifies minimum requirements of the deck drainage system which reflects the
“typical” MODU deck drainage system used in the IA to assess likely concentrations of harmful
substances discharged.

6.3

Because I consider the uncertainty associated with not knowing the exact details of the deck
drainage system to not be critical, the remainder of this section presents an analysis of what I
consider to be the most important element of uncertainty in OMV’s application, namely not knowing
the exact harmful substances that will be stored and used on the MODU(s). In undertaking this
analysis I apply the recommended approach to deal with uncertainty presented in Section 4.

Defining the Uncertainty
6.4

9

OMV are seeking consent to discharge trace (residual) amounts of harmful substances that may be
entrained within discharges from deck drains following the clean-up of any spills of such substances.
The application does not specify a list of harmful substances that will be used/stored on the MODU(s)
but it provides examples of such substances that have been used in previous drilling campaigns.
There is therefore uncertainty as to the actual harmful substances that may be discharged and the
potential adverse effects within the receiving environment are therefore also uncertain.

Section 3.3 of the IA.
Section 3.4.1 of the IA.

10
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Importance of Uncertainty
6.5

How critical/important it is to know exactly which harmful substances are to be stored and used on
the MODU(s) depends on:
a) The ecotoxicity of the substance(s) 11;
b) The likely quantities of the substance(s) that may enter the deck drainage system;
c) The likely frequency of discharges of the harmful substance(s);
d) The likely treatment (removal efficiency) that the substance(s) receives before being
discharged – that is, the likely concentration of the substance(s) in the discharge from the
MODU; and
e) The rate of dilution the discharged harmful substance will receive in the receiving
environment.

6.6

Where an applicant is seeking to intentionally discharge harmful substances regularly to the sea then
I would consider it very important to know exactly which harmful substance(s) will be used and
stored on the MODU. That is not the case here as OMV’s application seeks to discharge trace
amounts of harmful substances that may remain on the deck of hazard areas after the clean-up of
any spill.

6.7

While some of the harmful substances that are used in drilling campaigns are extremely ecotoxic,
the likely quantities that may enter the deck drainage system will be very small and such discharges
may be infrequent. Further, the harmful substance(s) will, under normal operating conditions, be
directed through a treatment system which may reduce concentrations of the substance(s) before
discharge to the sea. Lastly, large dilution rates are typically available within the receiving waters
meaning that concentrations can rapidly reduce with distance from the point of discharge.

6.8

Based on the above, it would appear that the uncertainty of not knowing exactly which harmful
substances are to be stored and used, and therefore potentially discharged, is not critical, however I
consider that a “worst case scenario” assessment is appropriate to undertake to check whether the
assumptions above are correct.

Worst Case Scenario Assessment
6.9

Harmful substances are categorised in accordance with the Hazardous Substances (Classification)
Notice 2017. There are four ecotoxic categories, ranging from 9.1A (very ecotoxic in the aquatic
environment) to 9.1D (slightly harmful in the aquatic environment or designed for biocidal action).

6.10

The IA states that OMV has reviewed the harmful substances it has used in previous drilling
campaigns and that the IA is based on a “worst case scenario” for the most ecotoxic harmful
substances that have been used 12. The IA assesses a “typical” substance from each of four
categories 9.1A to 9.1D. As would be expected, the substance assessed for category 9.1A, being a
product called “Cl-111” which is an organic acid corrosion inhibitor, constitutes the worst case as it is
the most ecotoxic. The remainder of this section therefore focusses on the risks associated with this
substance.

6.11

While there is no guarantee that the substances assessed in the IA will be used in the EAD
programme for which this application relates, EPA staff experienced in the assessment of hazardous
substances have advised me that they consider that using Cl-111 is reasonable to use as a worst
case scenario assessment. I asked a series of questions of EPA staff and their responses are
contained in Appendix A. I rely on their advice in the following analysis.

11

It should be noted that most products that are used consist of various constituent chemicals/compounds which each
have different ecotoxic properties.
12 Section 3.4.2 of the IA.
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6.12

The IA presents information and calculations of:
(a) Likely discharge volumes based on various rainfall events and periods – OMV has used a
“most likely” scenario rainfall event because more extreme events, whilst possible, are
unlikely to occur during the time period that drilling is expected to take. I consider this to be
a reasonable approach to take;
(b) The “Zone of Influence” – this being synonymous with the “zone of reasonable mixing”. OMV
has assumed a 200 m zone of influence as this was used as part of the modelling for
discharges from a floating production storage and offloading (FPSO) vessel (FPSO Raroa) in
the Maari field as part of a previous application. While the IA defines the zone of influence it
does not present any information on likely dilution rates that the discharge from the MODU(s)
would be at the edge of the zone;
(c) Likely volume of harmful substance that may be left behind as residue on the deck following
the clean-up of a spill. The IA is based on 250 mL of substance remaining on the deck and
entering the deck drainage system. EPA staff consider this to be a reasonable worst case
volume 13;
(d) Likely dilution/treatment the substance would receive through “typical” deck drainage
treatment system consisting of a settling tank of 5 m3 (being half full). Further, the IA has
assumed a worst case scenario whereby any harmful substance that enters the treatment
system will be discharged (i.e. none will be removed). This is conservative and appropriate,
particularly if the harmful substance remains in a dissolved state as the treatment system is
designed to settle solids and remove floatable material (primarily oily material) meaning that
dissolved components will generally not be removed.
(e) The maximum concentration of one of the active ingredients of Cl-111, being 2mercaptoethanol 14, in the discharge is then calculated and the IA compares this
concentration directly with available ecotoxicological data - I discuss this matter in Section 0
of this report. The IA does not identify the source of this ecotoxicity data, however it is
assumed that they come from the Safety Data Sheet (SDS) for the product but no SDSs were
included in the application documents. The IA notes that the predicted maximum
concentration for 2-mercaptoethanol in the discharge is 144 times greater than the EC50 (48
hours) 15 for algae, 11 times greater than the LC50 (48 hours) 16 for invertebrates, and 1.5 times
higher than the LC50 (96 hours) for fish. It should be noted that such a comparison does not
take into account any dilution that may occur in the receiving environment.
(f) The IA then presents three similarly worded qualitative descriptions of likely concentrations in
the receiving environment and at edge of the zone of influence. It states “Once discharged
the substance would be significantly diluted immediately due to the high energy receiving
environment”, “Upon entering the marine environment, the discharge, and any harmful
substance within it, would immediately be diluted, and would become ever more diluted
with time and further mixing”, and “Upon discharge to the marine environment the harmful
substance would be immediately diluted to the extent that ecotoxicity risk to the marine
environment would be considered negligible” 17. As discussed in (b) (above), the IA does not
quantify the dilution rates within the zone of influence and there is therefore no quantitative
evidence provided to reach these stated conclusions.

13

Response #1 in Appendix A recommends that it should be confirmed whether there are any other sources of harmful
substances, for example, biocide dosing of drains. I understand that EPA staff have sought clarification from OMV on
this matter. I understand that OMV has advised that the deck areas and deck drains will be cleaned primarily with a
high pressure water blaster or steam and if a degreasing agent or other cleaning product is required, a substance will
be selected which is not classified as a harmful substance.
14 The footnote under Table 7 of IA notes that this is the most ecotoxic active ingredient in Cl-111.
15 EC50 is the concentration which result in a 50% reduction in algal growth rate or invertebrate mobilisation in the test
species.
16 LC50 is the concentration which result in mortality of 50% of the test species.
17 All referenced quotes are on page 43 (Section 3.7) of the IA.
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6.13

Further to my comments in (f) above, what would normally be done in determining the risks or effects
of such discharges is to apply a dilution factor (being an estimate of the dilution which would occur
within the zone of reasonable mixing) to the maximum predicted concentrations in the discharge –
this would then give a predicted concentration at the edge of the mixing zone – this is often referred
to as the “Predicted Environmental Concentration” (PEC). The PEC would then be compared to the
available ecotoxicological data to which an “assessment factor” is applied – the assessment factor
is used to convert the acute and/or chronic data to a “Predicted No Effects Concentration” (PNEC).
It is not appropriate to compare the predicted discharge concentrations directly with the EC50 or
LC50 data (as OMV has done) as these are concentrations where there is median effects
concentrations and median lethal concentrations, respectively. EPA staff have advised me that
using a PNEC value, and any risk assessment carried out using it, is inherently conservative because it
assumes that organisms would be exposed to the same concentration of the substance for at least
48 hours – this will not occur in the marine environment since dilution will occur rapidly and all
organisms will be exposed to lower concentration of the substance over time (especially those
which are mobile). If the PEC:PNEC ratio is larger than 1 an adverse environmental effect may be
expected. (i.e. if the predicted concentration is greater than the “no effects” concentration then
adverse effects may occur, however if it is less then adverse effects are very unlikely).

6.14

EPA staff have advised me that they have previously assessed the risks associated with the discharge
of Cl-111 as part of OMV’s Maari marine discharge consent (the Maari application) 18. The Maari
application was to deliberately discharge Cl-111 downhole during workover operations as a
corrosion inhibitor. That application sought to discharge Cl-111 downhole at a concentration of
8,000 mg/L, however, only around 10% of the substance would be discharged to the environment as
it is designed to adhere to pipes and other equipment meaning that the discharge concentration of
Cl-111 to coastal water was assessed as being 800 mg/L in a volume of over 7,000 m3. The EPA
calculated a PEC:PNEC of 0.7 for the major active ingredient in Cl-111 19, which suggested that the
Maari discharge posed negligible risks to marine organisms. I note that the EPA risk assessment for
the Maari application was based on the compound that constitutes 30-60% of Cl-111 (refer footnote
19) whereas OMV has based its IA on the second most abundant compound (2-mercaptoethanol)
which constitutes 10-30% of the product but is approximately twice as ecotoxic as the compound
the EPA based its assessment on 20. Despite the difference in approach, the environmental risks
associated with either compound are essentially the same because the more ecotoxic compound is
present in around half the quantity compared to the other compound in the product.

6.15

It is important to note that the scale of the discharge in the Maari application is significantly greater
than the current application to discharge trace amounts of harmful substances from the MODU(s) –
the concentrations for the Maari application are an order of magnitude greater and the discharge
volumes two orders of magnitude greater than OMV’s current application. As such, given that the
risks to marine organisms for the Maari application were assessed as being negligible, one can be
extremely confident that the risks to marine organisms associated with discharges in the current
application at and beyond the zone of influence (zone of reasonable mixing) are significantly less
than the Maari application and I would best describe them as being de minimis (trivial).

6.16

Despite the conclusion reached in Section 6.15, it should be noted that some impacts may be
possible on some marine organisms in the immediate vicinity of the point of discharge as predicted
concentrations in the discharge do exceed the PNEC. However, the impacts of such a relatively
small volume discharge will be limited both spatially (due to the large dilutions available) and in time
(due to the infrequent nature of such discharges).

18 https://www.epa.govt.nz/assets/Uploads/Documents/Marine-Activities-EEZ/Activities/EEZ300005-Marine-DischargeConsent-Decision.pdf
19 Pyridinium, 1-(phenylmethyl)-, alkyl derivs., chlorides
20 An algae EC50 of 0.22 mg/L for 2-mercaptoethanol compared to 0.47 mg/L for Pyridinium, 1-(phenylmethyl)-, alkyl
derivs., chlorides

July 2018 │ Status: Final │ Project No.: 80510334 │ Our ref: OMV Report_Final.docx
Page 9

Best Available Information
6.17

Section 61(1) requires the DMC to base decisions on the “best available information” which is
defined as being “…the best information that, in the particular circumstances, is available without
unreasonable cost, effort, or time” 21.

6.18

If, after considering the “worst case scenario” assessment presented in the IA, the DMC considers
that knowing exactly which harmful substances are to be used and stored on the MODU(s) is critical,
then it should make use of its powers to request further information 22 from the application to reduce
the uncertainty.

6.19

For the reasons set out in Sections 6.9 to 6.16 (above), I do not consider that knowing exactly which
harmful substances are to be used and stored on the MODU(s) is critical and therefore do not
consider that further information needs to be requested from OMV regarding which harmful
substances it may use.

Significance of Potential Adverse Effects
6.20

In my view the potential adverse effects of the discharges sought by the current application are not
irreversible or significant – if they are to occur they will be localised in and around the point of
discharge and will be de minimis (trivial) at and beyond the zone of reasonable mixing. As such, for
this application I do not consider that the DMC needs to “favour caution and environmental
protection” as directed by section 61(2) of the EEZ Act.

Conditions
6.21

Despite the fact that I conclude that the two main areas of uncertainty contained in the OMV
application are not critical to know, I do consider that conditions should be imposed to reduce
these uncertainties and I note that OMV has volunteered some conditions to this effect.

6.22

Despite not having yet contracted a MODU(s), OMV has stated that as part of its selection process it
has “…placed strict environmental and operational requirements which the MODU suppliers must be
able to comply with…” 23. This commitment is not reflected in any of OMV’s volunteered conditions
and this is a matter which the DMC may wish to have clarified and which, if appropriate, codified by
way of a condition(s).

6.23

To address the uncertainty of not knowing the deck drainage system that will be on the MODU(s)
that will be used during the EAD programme, OMV has volunteered a condition which specifies
minimum requirements of the deck drain system which services any hazard area. The condition
volunteered is as follows:
7.

Any deck drain from a hazard area shall, as a minimum, including the following design
requirements:
a)

Full containment of deck drainage runoff directed to a settlement tank; and

b)

Settlement tanks shall have a minimum combined capacity of at least 5 m³; and

c)

An oil‐in‐water separator system prior to discharge; and

d)
6.24

21
22
23

A mechanism for analysing oil-in-water content prior to discharge from the oil‐in‐
water separator system.

I consider volunteered Condition 7 sufficient and appropriate to deal with the uncertainty of not
knowing the details of the deck drainage system.

Section 61(5) of the EEZ Act.
As directed by section 61(1)(a) of the EEZ Act.
Section 3.2 of the IA.
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6.25

No conditions are volunteered which directly relate to the uncertainty of not knowing which harmful
substances will be used and stored on the MODU(s). The only volunteered conditions which have
some relevance to knowing which harmful substances will be used are Condition 8 , which would
require OMV to have an approved ESRP, and Condition 9 which outlines that the ESRP must include
specific details on places and systems associated with the storage or transfer of harmful substances.

6.26

An ESRP is an emergency spill response plan, which may be a separate plan or be a chapter of or
comprise parts of an operator’s oil spill contingency plan (OSCP) prepared under the Marine
Protection Rules Part 131 that is approved in accordance with Regulation 24 of the D&D Regs. The
ESRP would cover all the harmful substances 24 which are the subject of OMV’s current application
and it needs to include, inter alia, the following:
emergency spill response procedures for harmful substances that are held on board the
offshore installation in volumes exceeding the following:

•
o

20 litres, if the substance is ecotoxic or very ecotoxic in the aquatic environment (as those
terms are defined in the table in Schedule 6 of the Hazardous Substances (Classification)
Regulations 2001):

o

100 litres, for any other harmful substance described in regulation 4(a).
information about the harmful substances on board the offshore installation, including—

•
o

a list of harmful substances stored on the offshore installation; and

o

the maximum volumes of the substances likely to be stored on the offshore installation; and

o

a description of the processes and activities that present a risk of a spill of a substance;
and

•

measures to prevent the occurrence of a spill; and

•

information to help personnel at the installation deal with a spill by detailing the actions
necessary to stop, minimise, or mitigate the effects of a spill, including procedures for—

•

o

determining what action to take in response to a spill; and

o

preventing escalation of the spill; and

o

stopping the discharge at its source, if possible; and

o

identifying the safety and environmental consequences of any remedial action; and

o

determining whether the spill can be contained or cleaned up using the resources
available to the owner
an inventory and the location of response equipment held on the offshore installation

6.27

The ESRP must be submitted to the EPA for approval and, before the ESRP is submitted the owner
must consult any person with an interest in the vicinity of the installation that is likely to be affected
by a spill into the sea of any harmful substances.

6.28

In my view the implementation and compliance with the ESRP required under Regulation 24 is the
single most important measure for OMV’s application to ensure the discharge of harmful substances
in the deck drainage system are avoided and/or minimised.

6.29

I note that the IA states that “Wherever possible the least harmful substance that is technically
capable of performing the specific role will be selected”. However, this commitment does not
appear to be reflected in the volunteered conditions – that is, there is no condition which would
require OMV to show/prove that the final suite of harmful substances meet this requirement before
they are used. It is unclear what is intended by “wherever possible” (because anything is “possible”),
but I interpret this to mean that cost and/or availability of the substance may influence whether its
use is possible or not – that is, I suspect that the intent of this commitment is that the least harmful
substance will be used where “practicable”. If that is the case and OMV’s commitment is adhered

24

Being those described in Regulation 4(a) of the D&D Regs being those substances that are ecotoxic to aquatic
organisms. This excludes oil as it is defined under Regulation 4(b).
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to then this will result in the environmental risks being lowered to “As Low As Reasonably Practicable”
(ALARP).
6.30

ALARP is a standard risk management approach commonly used in many industries, including within
the maritime context. According to the Australian National Offshore Petroleum Safety and
Environmental Management Authority’s (NOPSEMA) 25 ALARP Guidance Note (2015) 26, an operator
has to show, through reasoned and supported arguments, that there are no other practicable
options that could reasonably be adopted to reduce risks further before a particular risk can be said
to be ALARP. The NOPSEMA ALARP Guidance Note states:
“determining whether risks have been reduced as low as is reasonably practicable
involves an assessment of the risk to be avoided, and an assessment of the sacrifice (in
money, time and effort) involved in taking measures to avoid that risk, and a comparison
of the two. A risk may sit on a spectrum from very low (where it is very unlikely that it would
be possible to reduce the risk further) through to levels of risk that are very high. The greater
the initial level of risk under consideration, the greater the effort likely to be required to
demonstrate that risks have been reduced to a level that is as low as reasonably
practicable, however, just because the initial level of risk may be low doesn’t mean it may
not be reasonably practicable to reduce it further. The basis on which the comparison is
made involves the test of ‘gross disproportion’.”

6.31

The IA appears to confirm that OMV’s intent is to reduce the environmental risks to ALARP as it states
that “Risks to...the environment are identified, assessed and managed to ALARP in accordance with
leading industry practices” 27, “Any activities that are undertaken…on a MODU contracted to OMV
New Zealand, must be assessed such that potentially harmful consequences to…the environment
are identified and managed so as to be eliminated or reduced to ALARP” 28, and “The mitigation
measures in place on the MODU will ensure that the probability of a loss of containment of a harmful
substance to deck is ALARP” 29. It is important to note that “reasonably practicable” in the definition
of ALARP is a narrower term than “possible” (the words used by OMV) because making sure a risk
has been reduced ALARP is about weighing the risk against the effort and/or cost needed to further
reduce the risk. I recommend that the DMC clarify what OMV’s commitment really is in this regard
and whether it can be codified in the conditions.

25

NOPSEMA is Australia's independent expert regulator for health and safety, environmental management, structural
and well integrity for offshore petroleum facilities and activities.
26 https://www.nopsema.gov.au/assets/Guidance-notes/A138249.pdf
27 Section 3.3.1 of the IA.
28 Section 3.3.1 of the IA.
29 Section 8 of the IA.
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7.

Conclusions

7.1

OMV has applied for a marine discharge consent to discharge trace amounts of harmful
substances, as offshore processing drainage, from the deck drains of one or more MODU(s). The
MODU(s) will be used by OMV as part of its EAD programme which involves drilling up to nine
exploration wells and three appraisal wells within six of the permit areas that OMV holds an interest in
offshore Taranaki.

7.2

The discharges of harmful substances that are the subject of this application are not “intended”
discharges. Rather, they are residual discharges of harmful substances that may be left on the decks
following the clean-up of any spills.

7.3

Harmful substances are stored and used on the MODU(s) during the EAD programme and the
selection of which substances will be used is driven by operational requirements of the MODU, the
design of the well to be drilled, and the geology of the formation being drilled. Because not all of
these are currently known, the application has not specified exactly which harmful substances may
be discharged via the deck drainage system. Further, because the MODU(s) has not yet been
contracted the exact details of the deck drainage system, including its treatment system layout and
ability, is not currently known. These two uncertainties have the potential to influence the impacts of
the discharges for which a marine discharge consent is sought by OMV. In my opinion of these two
uncertainties it is not knowing the exact harmful substances which poses the greatest environmental
uncertainty.

7.4

All activities have some level of uncertainty associated with them. Dealing with uncertainty is
commonplace under the RMA and how uncertainty is dealt with under that Act can, for the most
part, be applied to similar considerations under the EEZ Act. I have set out a recommended
approach for the DMC to follow to deal with the uncertainties in the OMV application, summarised
as follows:
1)

Define the uncertainty.

2)

Determine how critical/important the uncertain information/evidence is in determining the of
magnitude of potential adverse effect(s);

3)

Where uncertainty exists in respect of critical/important information, ask if it is possible for the
potential adverse effects to be assessed for a “worst case scenario”.

4)

When assessing potential impacts the DMC should consider: spatial scale, temporal scale,
magnitude of ecological impact, value of environment that will be subject to harm,
connectivity (e.g. bioaccumulation), and reversibility of potential harm;

5)

If the information is critical then ask whether more certainty can be provided through
provision of further information or studies.

6)

If any of the potential adverse effects are irreversible and/or significant then the DMC must
favour caution and environmental protection.

7)

Consider whether conditions can be imposed to address the uncertainty.

7.5

I consider that the uncertainty associated with not knowing the exact details of the deck drainage
system to not be critical as OMV has volunteered a condition which outlines minimum requirements
which are, in my opinion, appropriate and reflect the “typical” system on most MODUs and on which
the IA is based.

7.6

I provide an analysis of the uncertainty of not knowing which harmful substances may be used and
stored on the MODU(s) using my recommended approach described above. My assessment
includes a summary of how OMV has assessed the risks associated with a “worst case scenario”
discharge. In addition, I provide information on the risks associated with a previous application
processed by the EPA to deliberately discharge similar harmful substances at the Maari field – the
risks associated with the Maari application were deemed to be negligible even though the volume
of that discharge and the concentration of harmful substance being orders of magnitude greater
than that predicted to be discharged as part of OMV’s current application. Based on both the
information contained in OMV’s IA and the information provided by EPA staff for the Maari
application, I conclude that while some impacts may be possible on some marine organisms in the
immediate vicinity of the point of discharge, the impacts of such a small volume discharge
containing relatively low concentrations of harmful substances will be limited both spatially and in
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time. I also conclude that the risks associated with the current application are de minimis (trivial) at
and beyond the zone of reasonable mixing (referred to by OMV as the zone of influence).
7.7

I conclude that the potential adverse effects of the discharges sought by the current application are
not irreversible or significant and, as such, for this application I do not consider that the DMC needs
to “favour caution and environmental protection” as directed by section 61(2) of the EEZ Act.

7.8

I do consider that conditions should be imposed to reduce the uncertainties in the OMV application
and I note that OMV has volunteered some conditions to this effect. The most important condition
to avoid and/or minimise the likelihood of harmful substances being entrained in the deck drain
discharge is the requirement for an ESRP to be prepared and approved by the EPA – this being a
requirement of Regulation 24 of the D&D Regs.

7.9

The IA includes a commitment that “Wherever possible the least harmful substance that is
technically capable of performing the specific role will be selected”. However, there is no
volunteered condition which would require OMV to show/prove that the final suite of harmful
substances meet this requirement before they are used. It is unclear what is intended by “wherever
possible” (as anything is “possible”), but I interpret this to mean that cost and/or availability of the
substance may influence whether its use is possible or not – that is, I suspect that the intent of this
commitment is that where “practicable”. If that is the case then OMV’s approach will result in the
environmental risks being lowered to “As Low As Reasonably Practicable” (ALARP) – this being a
term used a number of times in the IA in respect to environmental risks. I recommend that the DMC
clarify what OMV’s commitment really is in this regard and whether it can be codified in the
conditions.
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Appendices

Appendix A

EPA Staff Response to Questions
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Is a 250 ml realistic as a worst case residual quantity ending up entering the drain system?
1.

The report provided by OGS has concluded that 250 mls is a reasonable worst case scenario to
use for the risk assessment. Hence EPA staff consider it appropriate to use for a risk assessment.
It should be confirmed that there are not any other sources of harmful substances, for example,
biocide dosing of drains.

Are the products assessed by OMV, in particular the 9.1A corrosion inhibitor, a realistic
representation of the type of chemicals that would be used?
2.

CI-111 is one of the most ecotoxic substances approved for discharge under the D&D
Regulations. A review of substances used on a rig from a previous exploration campaign by OMV
has indicated that of the products stored on board (not necessarily discharged) approximately 5
% had a 9.1A (very ecotoxic) classification, the rest were either less ecotoxic (9.1B, 9.1C and
9.1D) or not ecotoxic. EPA staff therefore, consider that CI-111 is reasonable to use as a worst
case scenario.

Are there any other 9.1A substances that are commonly used that are more ecotoxic than
the product OMV has based its assessment on?
3.

See paragraph 2.

Are the ecotoxicity data presented by OMV in table 7 appropriate?
4.

See paragraphs 6-12.

Are the dilutions realistic?
5.

See paragraphs 13-19

Is the Assessment Factor used for EC50 data and/or NOEC data appropriate?
6.

OMV New Zealand did not apply an assessment factor in their calculations i.e they directly
compare the predicted concentration in the settling tanks to the EC50 (median effect
concentration) or LC50 (median lethal concentration) values. This is not conservative since they
have calculated the dilution required to produce the effects or lethal concentration, rather than
no effects concentration.

7.

The EPA have previously assessed the risks from the discharge of CI-111 using the Chemical
Hazard and Risk Management (CHARM) model in relation to its use downhole. CI-111 is injected
downhole during workover operations as a corrosion inhibitor. It is injected at a concentration of
8,000 mg/L. There are up to five treatments per year with up to 250 litres of total product
volume being used in any given event.

8.

A Predicted No Effects Concentration (PNEC) for CI-111 was previously estimated by the CHARM
model 1. The PNEC is an estimate of the highest concentration of a chemical in a particular
environmental compartment at which no adverse effects are expected. The EPA review included
confidential ecotoxicity information from the supplier of the chemicals which was not available
to OMV New Zealand.

9.

It should, however, be noted that this PNEC value and any risk assessment carried out using it
are inherently conservative, as it assumes that organisms would be exposed to the same

1

http://www.eosca.eu/wp-content/uploads/CHARM-User-Guide-Version-1.4.pdf

1

concentration of the substance for at least 48 hours. This will not occur in the marine
environment since dilution will occur rapidly and all organisms will be exposed to lower
concentration of the substance over time (especially those which are mobile).
10. The calculated PNEC value from the CHARM model was 0.047 mg/l of a component which made
up 60 % of the substance. All other components in the substance were less ecotoxic, hence there
is no requirement to further consider these.
11. Using the same calculations as OMV used in Table 8, it can be calculated that there would be a
concentration of 63.6 mg/l of the most ecotoxic component in the tank. The contents in the tank
would need to be diluted 63.6/0.047 =1343 times to produce the PNEC.
12. Although this value is higher than that suggested by OMV, this dilution would still be expected to
occur quickly in the marine environment.

An estimate of the dilution that could be expected within the 200m zone of influence.
13. Given the volumes discharged the EPA were not able to find any models suitable of modelling
such small discrete events. All of the approaches used by the EPA are more appropriate for much
larger volumes. However as noted before we have previously assessed the risks using the
CHARM model. This was for the use of up to 250 litres per event.
14. The CHARM model assumed that 10 % of the substance which is being injected is discharged.
This is because the product is a corrosion inhibitor which is specifically designed to adhere to
pipes and other equipment. This would equate to a discharge concentration of 800 mg/l in a
volume of production water of over 7000 m3 per day.
15. The results of the EPA risk assessment from the use as a corrosion inhibitor indicated that the
ratio of the PEC to the PNEC from the discharge was 0.7. Using the EPA’s risk assessment
framework this equates to negligible risks to marine organisms.
16. EPA staff note that OMV suggested the use of a 200 m zone of influence based on the results of
modelling from the FPSO Raroa which has a much greater discharge volume (10,300 m3 per day)
than expected from the Mobile Offshore Drilling Unit (MODU) (approximately 12 m3 per day).
The 200 m zone of influence appears to be consistent with discharges from large offshore
production facilities overseas 2.
17. The EPA staff conclude that although it is not possible to exclude impacts on some marine
organisms in the immediate vicinity of the discharge and immediately after the discharge, the
impacts of a small volume discharge will be limited both spatially and in time.
18. The key assumptions for this conclusion are that the discharge volume is very low as outlined in
the OMV Impact Assessment and secondly that the product complies with all of the
requirements of the Hazardous Substance and New Organisms (HSNO) Act (for example, that
none of the contents of the substance are persistent organic pollutants).

2

https://www.sciencedirect.com/science/article/pii/S0025326X17308044?via%3Dihub
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