27 March 2017

Dear DMC,
In my time with you at the Hearing, I made a point that ‘the worst case scenario’ had not
been modelled (see pg. 33 of PowerPoint presented at the Hearing).
I hope you might consider giving my points to the EPA sedimentation expert Alex Berthot,
who may consider some points, if not hopefully all, worthy of raising at the Expert
Conferencing next week.
One of the most essential points is that in this application there are very large ‘trapping
percentages’ applied to SSC outputs from the IMV. What has not been done for the ‘worst
case scenario’ modelling, is applying across all sediment classes larger current and wave
scenarios. When these conditions are applied, there will be an increase in kg/s source, due
to less trapping, for use in the Plume modelling. The only reduction in trapping percentage,
was applied for one sediment class, the 0.1mm/s, and for a portion of the year.
What has also not been made clear, is whether the output from the IMV, used in the
modelling of ‘worse case’ has been increased to compensate for the extra downtime used in
this ‘worst case modelling’. TTR have made it clear in the previous application (my
submission has noted this) that production will be ‘ramped up’ to compensate for
downtime.
I believe there are factors not considered in defining ‘plausible maximum source terms’ in the JWS.
JWS 10.The approach agreed by the experts to establish a worst case scenario was to include a time
varying source term in the model runs where the variation happened over periods of weeks to a
month rather than hours to days. The plausible maximum source terms will thus be associated with
the highest ultra fines content ROM that TTR can process on the IMV.
Factors also altering the PSD output/maximum source terms, will be high grade verses low grade
mining sections, e.g. the more ore the less PSD output verses mining lower grade. Grinding also
affects PSD output (and once again, this can alter depending on low v high grade material). Source
terms are largely affected by environmental factors will result in greater or lesser trapping rates more extreme currents and waves will reduce flocculation and fall rates. Currents have been not
been changed since the HRW2015, and so the ‘worst case scenario’ has not been done.
Recognition of the bathymetric changes, pits & mounds and their influence on the Project site
currents and waves, as well as the impact of ships on waves at the Project site has not been
modelled. Release of sediment from mounds, with no shell hash cover, over a time scale of
centuries has not been modelled.
A small sub-set of yearly wave and current data has been collected at the Project site. This is a
limitation.
Very importantly ‘limitations’ need to be clearly labelled as such and placed at the front of any
report, and this has not been done. See point 22 below, which lists those identified in the JWS.
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1. No ‘worst case’ source term re-modelling has been done for currents.
a. The larger the currents, the less settling occurs, and the more sediment is
suspended.
b. This means there has been no ‘worst case modelling’ for the tidal flows, of up
to 0.51 to 1m/s. The only modelling is the HRW 15 which modelled for the
3D modelling a maximum of 0.28m/s, although tidal flows can be up to
0.51m/s and 1m/s if not greater.
c. Point 1 (spreadsheet) has three years of data for site 7 in the Project site
showing frequent excursions over 0.28m/s.
d. Tidal currents have not been utilised in the 'worst case' analysis. Manning
Report, not referenced by HRW: In neap tides the macro-flocs contributed 16%
less to the mass settling flux rate. (page 313 of my submission).

e.

2. Large ‘trapping rate percentages’ have been used previously (e.g. 100% and 90%),
for some of the settling rates for the PSD output from the IMV, which has the effect
of reducing the SSC used in the plume modelling. The reduction in trapping rates
for the ‘worst case’ scenario was applied only for the 0.1mm/s settling class.
a. Readers of the HRW 2017 Report, DDM7316 , would be unaware of this, as
this is not stated. Rather this important detail, is buried in ‘the Appendix’ –
see point ‘d’ below.
b. Applying reduced trapping rates to only one settling class, is not ‘worst case’.
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c.
d. The 'Appendix' to HRW 2017, has buried in it in 2.2.1 "In general, the
sediments released in this worst case scenario are higher than those released
in the previous run. In addition to this, the amount of sediments released in
the 0.1 mm/s settling class increases with wave heights above 2.5
m."http://www.epa.govt.nz/EEZ/EEZ000011/Appendix_to_HRW_Report_upd
ated.pdf

3. The trapping rate was actually increased for the ‘worst case modelling’ (HRW state the
worst case scenario has been made more representative) as the 900m pit results were used,
rather than the 300m pit. This means that for the 0.1mm/s category only, waves
greater than 2.5m reduces trapping from 50% to 20%. If a 300m pit was used, the
percentages would be 25% to 20%.

4. HRW Report: Misleading to use percentages only for discussions, as the base is so small, a
small increase results in a large percentage increase.5. Conclusions The worst case modelling
scenario includes for periods when the source term is up to 120% times higher than in the
previous simulation. Over the whole model simulation the source term is increased by about
32% compared to the previous simulation. ERROR: the table in the JWS shows 103%
average, no evidence for 'up to 120%'

5. Modelling assumes 100% trapping for the 10mm/s yet only 94% of the 10mm/s was
trapped in the HRW modelling (under conditions of 0.2m/s currents and 2m wave
height – so Table 2-2 at a minimum needs to include 1.2 kg/s for the 10mm/s – and
further modelling needs to take place for larger current and wave conditions.
(1.2kg/s is arrived at by obtaining source rate 29.4kg/s, Table 7.1 and 26.5kg/s, Table
7.2 averaging them and multiplying by 0.04) The worst case scenario for 10 mm/s
has not been done.
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6. Missing from any 3D or 1DV results was the 1.0mm/s fraction. This means no one has data
on how this sediment size responded to variances in environmental factors such as
increased waves and currents. For example under 3m wave conditions the 0.1mm/s
trapping rates were: 0.1m/s = 21%, 0.2m/s = 0.6%, 0.28m/s = 0% . . .what would the trapping
rates be for the 1.0mm/s fraction (which presently might have an over-inflated trapping rate
of 90%, as ‘worst case’ conditions have not been modelled & results given for currents &
waves.
Below are the kg/s ONLY RESULTS FOR THE 0.1mm/s that needs adding as a source to the
plume modelling – for x days per year when the waves are 3m and currents of 0.2m/s and
0.28m/s.

7. The materiality in tonnage 'shifted' to the 38-90 micron size from the previous to this
application, necessitates that at least the up to 63 micron, is modelled for a change in
trapping rate, due to more extreme currents and wave conditions

8. Missing from the 'worst case' is the 38-63 micron size, which is still silt. STH010 shows up to
3.1% silt to 10m depth. Significantly greater percentages occur past this depth.
Last application, Figure 4-12 shows that the long tail of sediment distribution to the southeast
is made up of the fine component (very coarse silt/very fine sand, 38 – 90 µm).” This impact is
MISSING from the worst case, as 100% settling has been applied, which will not occur under
more extreme conditions. The kg/s need determining under such scenarios. Hadfield noted it
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takes a time scale of 10 years to leave the modelling domain (last application), verses 1-2 years
for the finer sediments

9. To restrict the worst case to : 2.2.1 Case A occurs for 20 days and corresponds with the
largest release of sediments during periods of mound building, is not the ‘worst case’.
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10. Pits influence trapping rates considerably. No ‘worst case modelling’ has been
done for the cumulative impact of pits running for kilometres. Modelling in the
‘sandpit project’ in Europe, for a scale of pit size suitable for comparative purposes
to this Project, show significant percentage impacts. There is a localised impact from
pits and mounds on waves - a 12% increase from baseline, if the 'worst case' is used.
No worst case modelling for this has been done. There is a localised impact on
currents (as stated in EMMP) and this has not been modelled either. Hence the
‘worst case’ has not been modelled.

11. Dr Dearnaley stated in his response to my questions that only 5% trapping in each
class would occur under ‘larger waves and stronger currents’ – this is a significant
percentage reduction over three classes – that has not been modelled in ‘the worst
case scenario’.
12. Dr Dearnaley did not re-run any modelling, so as to provide updated source rates for
the 10mm/s class, due to ‘larger waves and stronger currents’. This means the
‘worst case scenario’ has not been modelled.
13. The ‘worst case scenario’ stated: Point 10: The plausible maximum source terms will thus
be associated with the highest ultra fines content ROM that TTR can process on the IMV.
This ignores other sources of fines in the operation: Ultra fines come from more than the
ROM, there is the grinding circuit output also. Importantly it is the 38-90 micron that is
affected more by grinding. "28. The ROM sediment only provides one input into the
determination of the sediment discharge from the proposed mining and processing activities.
The other input is from the sediment passing through the grinding circuit of the processing
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plant. These are the two distinct inputs used to determine the PSD used for the plume model.
(Matt Brown Stmt of Evidence 2014)"

14. For grinding technology, no independent authority has been approached to provide a report
on the possible fines due to the process of this operation. Matt Brown was asked, but this is
not independent advice. This recent article shows how technology is grinding finer in order
to maximise metal recovery. A 'worst case scenario' needs this information (limitation noted
in JWS).

15. The worst case modelling approach has not been to model the daily high mud
excursions that will occur when a mud lens is mined through. Whilst ‘fines have
been increased for worst case modelling’ – the presentation of results is not on a
daily basis. Both modelling presentations need to be presented for an appreciation
of ‘worst case’ for ecology of the Patea Banks region.

Data on mud lenses: "Drilling to date over the entire permit area has shown that the
occurrence of higher grade (10% Fe head grade) iron sand to be patchy, and that
most of the area is covered by a “blanket” of lower grade material overlying the
areas with higher aeromagnetic anomalies. This blanket is a combination of
reworked titano-magnetite and Holocene marine sands and muds.”STATEMENT OF
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EVIDENCE IN CHIEF OF MATTHEW BROWN ON BEHALF OF TRANS-TASMAN
RESOURCES LTD

Data on mud lenses: 39. (Deep Drilling) The technique uses a combination of
compressed air, drill fluid injection, rotation and downward pressure to retrieve a
slurry of sample from below the mud line. STATEMENT OF EVIDENCE IN CHIEF OF
MATTHEW BROWN ON BEHALF OF TRANS-TASMAN RESOURCES LTD
Data on mud lenses: 57. Observations on the extent of silt / mud layers from TTR
drilling are consistent with studies undertaken within the Wanganui shelf, in that
they do occur but they are considered limited in their horizontal extent. Lithology
logging of all drill samples has given TTR an understanding of the areas which contain
significant mud layers. There is potential for thin (<1m thick) mud / silt layers to
occur in areas between drill hole data points -. Given that TTR is mining the full
height of the resource the input into the run of mine feed would be limited.

16. It is of critical importance to realise that although the discharge of fines has been
increased – the fines have not been put through a model for worst case/increased
current flow – so the same settling properties as in the previous modelling has been
applied. This is not the worst case modelling. To illustrate 44% of the increased
fines has a settling class of 1mm/s, which is a 90% trapping rate i.e. only a ‘real
increased input to the plume model of 10%.
The impact on the plume was also greater in the previous application as all the <8
micron tonnage had a settling rate of 0.01 but in the current application only 16%
has this slow fall rate.
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17. The ‘mass in class’ does not reconcile to the HRW 15 report: 16%, 21%, 46%, 17% are
the percentages used in the HRW Table 7.2

18. In the previous application, DOC noted it was important to limit extraction to 8,000
tonnes per hour. But TTR has stated it will exceed 8,000 to account for downtime –
which means there will be spikes where the 8,000 will be exceeded by up to 25%. As
DOC noted this will have a direct influence on the characteristics of the sediment
plume. This worst case scenario has not been modelled.
Below I have used a graph, to illustrate how it is important to model daily worst case
excursions, rather than ‘blend’ into an average curve.

19. Recommend that the worst case scenario utilise the site 7 over 3 years data - to
determine the number of days a year that (for example) there is a combined wave
and current event greater than the 0.28m/s and waves greater than 2m in order to
determine the SSC to be used for x days in the plume modelling.
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20. No modelling for seasonality has been done, and so ‘worst case’ has not been

presented. Page 22 Dr Dearnaley stated: On the basis of the available
information on waves and currents at the inshore part of the mining area it is
possible that waves of 3.5m height and currents in excess of 0.28 m/s occur
simultaneously. In which case this might be for about 3.5% of the year. In the
deeper water of the seaward part of the mining area the currents are weaker
and the occurrence of such conditions will be less than 3.5% of the year.
However on page 22 of my response I indicate that this percentage was
based on data outside the Project site, and had other limitations - e.g.
Coastal Stability Report seem to indicate larger percentages: “a strong
seasonality in the likelihood of energetic wave conditions: for example,
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significant wave heights over 3 m occur 8% of the time on a year round
basis (shown by the horizontal red line), but this varies from less than 3% in
the summer months to over 15% in winter”
http://www.epa.govt.nz/EEZ/EEZ000011/Karen_Pratt_Response_to_Mr_Dea
rnaley%27s_replies.pdf

21. The worst case currents have not been modelled, and there has been limited data
collection at the Project site for waves and currents over a year:
Worse case currents HRW 15 1. 3D = 0.28m/s & 1DV= 0.2m/s (sand & mud)
‘worst case March 17’ = no further work done on currents, remain unchanged from
HRW 15
Evidence from Coastal Stability Report show exceedance of 0.28m/s frequently at
Site 7 in Project site
NIWA: large current speeds of around 1 m/s were measured on a number of
occasions during periods of high winds
Local knowledge: Transcript pg 975, Mr Smith, states tidal flows can be up to 1-2
knots. (1 knot = 0.51m/s)
Limitations: Currents at Project site only known for Site 7 for 149/365 day
sampling by NIWA.
Limitations: Currents at Project site only known for Site 10 for 68/365 days by
NIWA.

Dearnaley’s response:
RECOMMEND: As the PSD output has been increased - modelling needs
running for a 5% settling in the classes 0.01-1mm/s, but also for the 10mm/s
class - in order to determine the kg/s, for a proportion of the year. 27 days of
the year in winter, (15% of the time) waves are greater than 3m.
11 | P a g e

22. LIMITATIONS
LIMITATIONS, outlined in JWs (but not headed up as limitations in ‘worst case report’):
Point 8: “The experts have had to make assumptions on the PSD and processing rate
onboard the IMV based on verbal accounts from Dr Dearnaley, who has been informed
by TTR, without being able to review how the values have been derived.
Point 9: “In general, the independent experts think the information regarding the mining
process and the inter-relation with the ROM was not concisely collated for this
application”
K Pratt, the limitation in Point 9 was highlighted by Dr Longdill in the previous
application, see 24.4.2.2

Point 29: the erosion threshold for the fines released by the mining for the fines
released by the mining activity will vary throughout the mining area, but in the absence
of measured data a worst case scenario for this parameter cannot be established.
Point 6: However we have not defined this worst case scenario based on the potential
outcome at a receptor or for a particular marine species (as we have not discussed this
with marine ecologists).
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References:
The report and appendix can be viewed below.
HRW Report on worst case scenario sediment plume modelling (pdf, 288kb)
Appendix to HRW Report (pdf, 4.0mb)

JOINT STATEMENT OF EXPERTS IN THE FIELD OF SEDIMENT PLUME MODELLING – Setting Worst
Case Parameters
Dated Thursday, 23rd February, 2017
http://www.epa.govt.nz/EEZ/EEZ000011/JWS_Worst_Case_Sediment_Plume_Modelling.pdf
2. The conference was attended by a) Dr. Michael Dearnaley b) Dr. Alexis Berthot c) Dr. David Petch
d) Mr. Dougal Greer e) Mr. Joris Jorissen f) Dr. Greg Barbara
SCOPE, point 6: “We have proposed a worst case modelling scenario that allows the worst case
release rates to occur at times of different hydrodynamic conditions to give a broad indication of
worst case conditions across the footprint of the area that can be affected by the sediment plume.”
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