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INTRODUCTION
1.

My name is Shawn Thompson.

2.

I prepared Evidence dated 19 December 2016 (“First
Statement”) with respect to these proceedings on behalf of
Trans-Tasman Resources Limited.

3.

The purpose of this Rebuttal Evidence is to respond to the
following four matters raised (to differing extents) in submitter
evidence for Derek Todd and Bruce Clarke for the Fisheries
Submitters :
(a)

The nature and extent of TTR’s “Approval in Principle”
by the American Bureau of Shipping (ABS)
Classification Society;

(b)

The levels of Sulphur contained within the Heavy Fuel
Oil used in the TTR Air Dispersion Modelling Studies;

(c)

The risk analysis process undertaken by TTR; and

(d)

The process of discharging the sediment.

APPROVAL IN PRINCIPLE
4.

Submitters have questioned the nature and extent of the ABS
Approval in Principle (AIP).

5.

It is important to note that it was on advice from Maritime
New Zealand that TTR engaged ABS as the appointed
Classification Society.

6.

The ABS (AIP) is an internationally recognised process by
which ABS reviews a proposed design in accordance with
the requirements of the applicable ABS Rules and
appropriate international maritime codes. If it complies then
the design is deemed technically feasible from both a safety
[personnel and environment] and functional perspective.

7.

The ABS review of the TTR design concluded that the design
as proposed is feasible and that the TTR Mining Vessel
Concept, i.e. structural strength, position mooring system and
hull marine systems complies with the requirements of the
ABS Rules and Guides.

AIR DISPERSION
8.

Bruce Clarke pointed out discrepancies between the Impact
Assessment (IA) and the technical reports with regards to the
maximum sulphur content of Heavy Fuel Oil (HFO)
referenced. The IA correctly states the maximum sulphur
content of the HFO to be used at 3.5%. The current global
limit for sulphur in marine fuel is 3.5%, with a proposed
reduction to 0.5% in 2020.

9.

The Air Dispersion modelling report submitted by TTR as part
of its application maintained the previously allowed
maximum sulphur content of HFO at 4.5% as the maximum
ground level concentrations of SO2 predicted to occur on
land were well within the relevant New Zealand air quality
standard.

10.

Also the levels predicted at 4.5% Sulphur were at 80% of
ceiling values (never to be exceeded values) as specified by
the New Zealand air quality guidelines.

11.

Despite this and acknowledging that the change in
allowable sulphur limits could be confusing, the report
prepared by Tonkin & Taylor has been updated to reflect the
current and future sulphur global limits in marine fuel. I attach
this as Appendix 1.

12.

The updated report shows that using a 3.5% sulphur limited
HFO and averaging concentrations over a 1-hour period in
waters close to the IMV (outside the 12 nautical mile limit) the
predicted levels still exceed the relevant New Zealand air
quality standard but with the new limit only by a very small
margin (100.6%) while the maximum ground level
concentrations of SO2 predicted to occur on land are only at
11% of the limits specified by the New Zealand air quality
standard.

RISK ANALYSIS
13.

Various submitters have raised the issue of TTR’s Risk Analysis
methodology.

14.

The ABS required risk analysis with regards to the vessel and
its operations, submitted as part of its “AIP” process, was
informed by a TTR Operational Risk Review, that was
conducted under the AS/NZS Standard 4360, in which
experienced representatives of the following bodies
participated:

15.

•

MBIE High Hazard Unit,

•

Maritime New Zealand,

•

Taranaki Regional Council

•

Horizon Regional Council,

•

ARGO, Environmental Consultant

•

Transfield Worley Ltd, and

•

TTR.

The Operational Risk Review identified operational risks and
evaluated the likelihood and consequence of each risk
before and after mitigation. Identified and developed

mitigating measures and informed subsequent modelling i.e.
oil spill and air dispersion, and where appropriate was
included in the vessel and mooring design basis and
proposed conditions.
16.

The risk of an oil spill from a vessel collision does not represent
the most likely oil spill event. All TTR vessels will be new builds
and as such will be provided with double hulls and protected
fuel tanks in compliance with ABS rules, SOLAS and MARPOL
regulations.

17.

The required approved refuelling procedures and Collision
(Loss of Position) Contingency Management Plans will
provide further mitigation.

18.

The oil spill modelling conducted by TTR modelling a fuel
pipe rupture during a refuelling exercise represents the “worst
case” scenario with regards to an oil spill.

19.

It should also be noted that TTR is required, as part of the
classification process, to provide a full Failure Modes and
Effects Analysis (FMEA). The FMEA is an integral part of the TTR
design process and is the preferred risk analysis tool in the
marine industry. A verified and approved FMEA is aimed at
improving the safety of a design or operation, increasing
reliability and is critical to minimising undesired events.

SEDIMENT DISCHARGE
20.

I can confirm that the de-ored sediment will be discharged
predominately at an elevation of 4m above the bottom of
an excavated lane except at the start of a mining block.

21.

Derek Todd requires some clarification of the connection
between the 9m height limit in condition 58 and the
deposition height of 4m. At the start of each mining block
sediment will be deposited as mounds onto the existing
seabed level in a corresponding “block” sized area, (See the
illustration attached in Appendix 2). The first mound will
typically be laterally placed 330m forward of the extracting
crawler and progressively moving towards the pit with each
successive crawler lane change. The height of the initial
mound has been calculated based on the near field
modelling, allowing for the extracted portion and a 10%
bulking factor. As the subsequent mounds are deposited it is
envisaged that deposited sediment will flow up the adjacent
mound thus raising its initially deposited height. The 9m limit is
a conservative limit and applies to this “post deposition”
height change.

Shawn Thompson
10 February 2017
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Introduction

Tonkin & Taylor Ltd (T+T) has previously undertaken air dispersion modelling of the emissions to air
from the Floating Production, Storage and Offloading (FPSO) vessel proposed to be used by TransTasman Resources Ltd (TTRL) for seabed ironsand extraction1. The air emissions arise from the
operation of seven reciprocating engines (six 12V46 engines and one R1, 7 cylinder engine) burning
heavy fuel oil (HFO).
The amount of sulphur dioxide (SO2) released from combustion of HFO is directly related to the
amount of sulphur in the fuel. The original dispersion modelling study assumed a fuel sulphur
content of 4.5% w/w, which was consistent with the sulphur content of much of the HFO in use in
New Zealand at the time. In 2012, the International Maritime Organization (IMO) introduced a
global fuel sulphur limit of 3.5 %w/w under Annex VI of the International Convention for the
Prevention of Pollution from Ships (MARPOL)2. Currently, the HFO produced in New Zealand by the
NZ Refining Company meets this specification, as does most (if not all) of the HFO sourced
internationally for use in New Zealand. In October 2016, the IMO confirmed a new global cap of
0.5% w/w sulphur will apply from 1 January 2020.
This letter sets out revised predictions of the ambient SO2 concentrations that would result from the
project emissions at varying fuel sulphur contents. The revised predictions are based on a pro rata
adjustment of the original model predictions and therefore all other model parameters (e.g.
meteorological conditions, stack heights, exit velocities and temperatures, etc.) are the same as
originally reported. The model predictions for all air contaminants other than SO2 remain
unchanged.

Tonkin & Taylor Ltd. Offshore Ironsands Project Air Dispersion Modelling Study, October 2013
New Zealand is not a signatory to Annex VI of MARPOL and therefore the use of HFO that meets the global fuel sulphur
limits is not mandatory in New Zealand. However the IMO global limits are a key driver for the quality of HFO produced in
New Zealand and overseas.
1
2

Tonkin & Taylor Ltd | 105 Carlton Gore Rd, Newmarket, Auckland 1023, New Zealand
PO Box 5271, Wellesley St, Auckland 1141 P +64-9-355 6000 F +64-9-307 0265 E akl@tonkintaylor.co.nz
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Emission rates

The SO2 emission rates are calculated based on the assumption that 100% of the fuel sulphur is
converted to SO2 (as shown in Table 1).
Table 1:

Engine SO2 emission rates

Mass balance estimation assumptions

Emission rate (g/s)

Sulphur dioxide emissions @

12V46 engines

R1 - 7 cylinder engine

56.4

105.6

43.9

82.1

6.3

11.3

4.5% fuel sulphur content
Sulphur dioxide emissions @
3.5% fuel sulphur content (current IMO
maximum sulphur content)
Sulphur dioxide emissions @
0.5% fuel sulphur content (IMO 2020 maximum
sulphur content)
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Revised air dispersion modelling predictions

The maximum ground level concentrations predicted for each of the fuel sulphur contents
considered are shown in Table 2. These concentrations exclude any background concentrations
from other sources, which are assumed to be negligible. The results are presented for a 1-hour
averaging period and a 24-hour averaging period to allow comparison with the relevant ambient air
quality assessment criteria. The results are also shown as the maximum predicted at any location
(offshore) as well as the maximum predicted on land (onshore). The results are also presented as
concentration contour plots in Appendix A.
Table 2:

Maximum predicted ground level concentrations

Contaminant and
time average

Sulphur dioxide
(1 hour, 99.9%)

Fuel sulphur
content (w/w)

Offshore

Onshore

4.5%

453

87

3.5%

352

68

39

7.5

4.5%

231

31

3.5%

180

24

0.5%
Sulphur dioxide
(24 hour)

Maximum Ground Level
Concentration
(µg/m3)

Air assessment criteria
(µg/m3)

NZ air quality standard:
350 (9 exceedances
allowed per 12 months)*
NZ air quality guideline:
120**

0.5%
20
2.7
* The New Zealand air quality guidelines also include a ceiling value (never to be exceeded) of 570 µg/m3
** The World Health Organization has specified a 24-hour average guideline of 20 µg/m3, which does not
currently have any regulatory status in New Zealand.

Tonkin & Taylor Ltd
Offshore Ironsands Project - Predicted Ambient Sulphur Dioxide Air Concentrations with Varying Fuel Sulphur
Content
Trans-Tasman Resources Ltd

2 February 2017
Job No: 29303.200
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Conclusions

The predicted maximum ground level concentrations of SO2 in air as a result of the discharges from
the FPSO vessel reduce proportionally with reductions in the fuel sulphur content.
At 4.5% w/w sulphur in the fuel, the maximum predicted ground level concentrations of SO2
anywhere in the modelling domain exceed the relevant New Zealand air quality standard (1-hour
average) and guideline (24-hour average). These maxima are predicted to occur over water close to
the FPSO and are located outside the 12 nautical mile limit where people are most unlikely to be
exposed, particularly over a 24 hour period. At 3.5% w/w/ sulphur in the fuel, 1-hour average
concentrations exceed the relevant air quality standard by a very small margin (100.6%) and 24-hour
concentrations exceed the air quality guideline (150%). At 0.5% w/w sulphur in the fuel, the
maximum predicted ground level concentrations readily comply with both the New Zealand air
quality standard and guideline (11% and 6%, respectively).
The maximum ground level concentrations of SO2 predicted to occur on land are well within the
relevant New Zealand air quality standard and guideline, even with up to 4.5% w/w/ sulphur in the
fuel. At 0.5% w/w/ sulphur in the fuel, the predicted concentrations also comply (13.5%) with the
much lower 24-hour average WHO air quality guideline.

5

Applicability

This report has been prepared for the exclusive use of our client Trans-Tasman Resources Ltd, with
respect to the particular brief given to us and it may not be relied upon in other contexts or for any
other purpose, or by any person other than our client, without our prior written agreement. This
work has been undertaken in accordance with our variation letter dated 31 January 2017.

Tonkin & Taylor Ltd
Environmental and Engineering Consultants
Report prepared by:

Authorised for Tonkin & Taylor Ltd by:

..........................................................

...........................….......…...............

Jason Pene

Gerard Bird

Snr Environmental Engineer

Project Director

JMS
p:\29303\29303.2000\workingmaterial\29303-letter report-fuel quality aq assessment-2017.docx
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Appendix A:

Concentration contour plots

1-hour average SO2 concentrations, 4.5%w/w sulphur
1-hour average SO2 concentrations, 3.5%w/w sulphur
1-hour average SO2 concentrations, 0.5%w/w sulphur
24-hour average SO2 concentrations, 4.5%w/w sulphur
24-hour average SO2 concentrations, 3.5%w/w sulphur
24-hour average SO2 concentrations, 0.5%w/w sulphur
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