Gen Hewett
Subject:

FW: Questions not answered: Metals MJ30 to MJ36

From: Karen
Sent: Friday, 24 February 2017 1:54 p.m.
To: TTRLApplication <TTRL.Application@epa.govt.nz>
Subject: Questions not answered: Metals MJ30 to MJ36
Good morning,
I emailed in the early hours of this morning to yourselves/DMC – a Word Document, listing the issues I had with the
answering of my sedimentation questions. I now am forwarding to you issues I have with the answering of the
heavy metal questions.
I was wondering if you could please advise the DMC that the questions I asked MJ 30 to MJ36 have not been
answered in a manner that I think addresses the issues raised. I have provided substantial evidence in the
attached word document to explain why, so as to make everyone’s job easier under the considerable time pressures
we are all operating under.
Kind regards,
Karen Pratt
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EXECUTIVE SUMMARY
1. I notified the EPA that Dearnaley had not addressed a number of my sedimentation
questions: 21/2/2017.

2. Minute 29: 22 February 2017
1. Dear DMC, The Experts attached to the JWS Dearnaley’s answers to my questions - but as
you can see from the attached pages, I do not regard them as having been answered – I have
provided detailed explanations as to why. My explanations I hope will be of use in the remodelling you have requested.

2. The worst case scenario parameters need to be applied to the modelling, so that altered
results can be used as INPUTS to the plume model i.e. HRW’s modelling and NIWA’s
modelling. The phrasing of the minute 29 indicates the worst case conditions will be applied
to NIWA’s plume model – this would NOT in effect be giving you the worst case, as you have
a much reduced kg/s to begin with (supplied as a result of HRW/NIWA modelling).

3. KEY to pages: Black = original question, Blue = Dearnaley’s answer, Red = my explanation as
to why the question was not answered.
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4. Key Issues
a. The most direct impact on sedimentation from waves and currents occurs at the
Project site – yet limited wave and current data exist for the Project site.
i. Two monitoring sites in the Project area for waves and currents, 7 & 10
ii. Site 10 has no wave data recorded (per TTR Application documents)
iii. Site 7 was sampled for 40% of the year.
iv. Site 10 was sampled for currents for 19% of the year.
b. At the Project site pits and mounds, worst case, can increase waves by 44cm (20% of
the modelled height of 2m)
c. ‘worst case pits and mounds’ not modelled - no modelling for the cumulative impact
on waves and currents at the Project site when there are kilometres of pits and
mounds.
d. At the Project site, the vessels can contribute another 44cm to the wave height.
e. The Sedimentation JWS states plume modelling done for pits of 5m, yet wave
modelling done for pits of 9m and 10m & detailed data indicates Christina to be
mined to 7.8m, Dianne to 8.4m.
f. The mining will take place at depths of 22m and 43m – no modelling for these
depths have been done.
g. 3D modelling results were only given for current speeds of 0.2 and 0.28 – on a
number of occasions 1m/s currents were measured (NIWA).
h. 3D modelling results only given for 0.1mm/s.
i. 1DV modelling for sand and mud was only run for 0.2m/s current and 2m waves –
see Figure 3-21 in MD9 G, which shows the current speed of 0.2m/s being regularly
exceeded at site 7, in the Project area. See also Figure 6-7 which shows the 3 year
time series of wave heights regularly exceeding 0.2m/s and waves regularly
exceeding 2m at site 7.
j. The TONNAGE CHANGES for all sediment sizes for this application compared to the
previous application need to be clearly shown.
k. Millions of tonnes of fine sediment have been eliminated from Plume Modelling due
to assumptions about flocculation.
l. Material volumes of tons of fine sediment are excluded due to ‘trapping’. The 3890micron has 100% trapping rate, and the 16-38micron has between 70-90%
trapping. Trapping rates rely on settling rates, which rely on flocculation
assumptions, which rely on tests being conducted for a suitable range of energy
events (wave and current energy), & range of temperatures.
m. 1DV modelling showed NO TRAPPING under certain conditions – these conditions
Dearnaley states could occur 3.5% of the time and would increase by 7% the fine
sediment for input into the plume modelling. But if Dearnaley had answered the
question, the 7% could be far greater (Dearnaley had not answered the questions
for the 10mm/s sediment size as was requested.)
n. Annular Flume test results given for Sediment 3 only, which is a low grade ore, and
not reflective of initial mining.
o. Five lab tests did not give temperatures at which the testing was conducted.
p. Sediment samples provided by TTR with no independent involvement.
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MD9 Can you provide evidenc
e of how have you assured yourself that the wave and current
data is Project site reflective, and how has the modelling addressed the following factors
listed:
The NIWA documents demonstrate that the time series of waves and currents that have
been used to drive the sediment plume modelling are reflective of project site conditions
as evidenced by the field measurements.
MD9 QUESTION NOT ANSWERED – I asked for ‘evidence’, not a general response like ‘NIWA
documents demonstrate . . .’
A) NIWA sampling Site 7 & Site 10 are the only sites within the Project site.
B) Site 10 had NO WAVE MEASUREMENTS TAKEN. Only 19% of the year was sampled for
currents.

http://www.epa.govt.nz/Publications/TTR_Wave_Modelling.pdf
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C) Site 7 only sampled for 40% of the year: missing wave & current sampling for most of
February, missing March, April, May, June, July, August months. August can have the worst
weather in terms of waves.
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MD9 A. The impacts of pits and mounds on waves was modelled by NIWA as being at a
mining depth of 10 m (middle block) and mining depth of 9 m (other two blocks) –
which is non‐reflective of the actual depths. In the EMMP 7.4 it is noted that
bathymetry has a distinct influence on waves particularly as water depths increase.

Dearnaley’s response: A‐D) are not relevant to the sediment plume modelling

Dear DMC ,
1. My question has not been answered. The result that waves can increase up to 44cm (20%)
of the modelled wave height of 2m at the Project site was based on bathymetry
modifications due to pits and mounds - Pits are of 10m and 9m are used (Phase 4). (In
Phase 3 pits 9m - 15m were used.)

2. My question is about the depths of pits being reflective? Which depth for pits is correct? I
have read reports that state Christina will be mined to 7.8m, Dianne to 8.4m, D2 3-5m, and
X2 to 7.5m for the high grade ore. 5m does not seem very representative?
The JWS Expert Conclusion states: Plume modelling assumes the mining pit is always 5m

http://www.epa.govt.nz/Publications/TTR_Wave_Modelling.pdf
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3. DMC to ask why are pits and mounds (bathymetry modifications) are not relevant to plume
modelling? (pits and mounds can affect waves, and any localised change in waves needs to
be factored into plume modelling. The wave modelling reports stated the maximum effects
on wave characteristics considered over the whole of the study area will occur in the
immediate vicinity of the dredged pits and mounds. Most of the cases tested produced
local changes in wave height of up to 0.436 m, or 12.6% of baseline values.
http://www.epa.govt.nz/Publications/TTR_Wave_Modelling.pdf (first application report)

4. The NIWA report states pits and mounds affect waves . . .In the ‘Coastal Stability’ NIWA
report, page 9 it states: Depressions (pits or lanes due to sediment extraction) and mounds
(de-ored sand returned to the seabed) in/on the seabed can potentially affect waves by
refraction (bending the wave path) and diffraction (lateral dispersion of wave energy) and
locally by shoaling (changing the wave height) them as they pass over the modified seabed.
Any such changes in the wave field at the extraction site will be propagated shoreward.
http://www.epa.govt.nz/Publications/Coastal_stability_PHASE_2_report_FINAL_pp1-47.pdf

5. The NIWA report found waves to increase by up to 44cm The maximum effects on wave
characteristics considered over the whole of the study area will occur in the immediate
vicinity of the dredged pits and mounds. Most of the cases tested produced local changes in
wave height of up to 0.436 m, or 12.6% of baseline values. Because waves refracted near
the mining pits and mounds have a wide directional spread, the magnitude of any changes in
wave height diminish with distance from the affected area, but the large spatial extent of
some of the hypothetical bathymetry modifications, particularly case 1, means that these
“local” changes in wave height can be similarly
extensive.http://www.epa.govt.nz/Publications/TTR_Wave_Modelling.pdf
A 44cm wave increase, is a 20% increase in the average 2m wave conditions uses for plume
modelling: JWS Expert Conclusion: Plume modelling assumes a constant source from
average conditions of 2m wave height

http://www.epa.govt.nz/EEZ/EEZ000011/Report_6_NIWA_Coastal_stability_PHASE_2_No
vember_2015.pdf page 75

Cummulative impact needs modelling for the Project site: A futher 20% increase in the
average wave condition could occur due to the effects of the vessels: Corresponding effects
from the presence of a large moored vessel during mining operations are expected to be
comparable to, or smaller than, the effects of the pits and mounds as presently envisioned.
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http://www.epa.govt.nz/Publications/TTR_Wave_Modelling.pdf pg 11 (Hence the
importance of doing ‘cummulative impact’ reporting)

6. TTR acknowledge the impact of pits and mounds on waves in their EMMP.
7. THE JWS acknowledges the impact of pits: FACT 23 ‘THE NEARFIELD MODELLING USES
WAVES AND CURRENTS . . .THE 3D MODEL IS USED . . .FOR DIFFERENT PIT WIDTHS, WAVE
CONDITIONS AND CURRENT SPEEDS’
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MD9 B. The EMMP states there will be localised effects on currents through the formation
features several kilometres long being pits and mounds.

Dearnaley’s response: A) ‐D) are not relevant to the sediment plume modelling
Dear DMC,
My question has not been answered.
1. Currents are one of the inputs to the modelling conducted by HRW and NIWA.
2. The EMMP rightfully acknowledges the localised effect on currents.
3. The magnitude of change as a percentage of the baseline value (no seabed modifications)
for significant wave height and mean period is 9.2% for the case 1 bathymetry
modifications (representing the most extensive seabed modifications containing the
greatest number of pits and mounds and represents extraction over 10 years with no pit
infilling or mound deflation or slumping by natural processes)
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MD9 C. Malcolm Green (in the previous application) did no modelling for pits other than a
300m x 300m pit, because he was not given information on arrangement of pits.
There has been no further work on pit infilling rates or mound deflation in this
current application. Malcolm Green accepted my point raised in the last submission that
pits could run to many kilometres long.
A) ‐D) are not relevant to the sediment plume modelling
Dear DMC,
My question has not been answered.
1. The question needs answering as pits and mounds and their size, influence waves and
currents as well as sediment transport.

2. NIWA states: The particular processes that come into play in any given situation will depend
on the pit dimensions, shape and orientation relative to the local currents and waves; the
material that composes the seabed; the surrounding seabed topography; the local currents;
and the wave climate
http://www.epa.govt.nz/EEZ/EEZ000011/Report_6_NIWA_Coastal_stability_PHASE_2_Nove
mber_2015.pdf

3. Karen Pratt’s submission: page 604 details the European modelling done of large pits, which
shows wave height increases of up to 10-15%. Page 607 of her submission shows the
importance of modelling for large pit sizes – which is the case at the Project site, as
combined the pits and mounds can run for many kilometres.
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MD9 D. Origin non‐expert evidence 3.19 The results of this investigation suggested that local
variations in the seabed topography to the south east of the Kupe pipeline and wellhead
had a considerable localised effect on the metocean conditions.”
A) ‐D) are not relevant to the sediment plume modelling
Dear DMC,
My question has not been answered:
1. Origin have experience of the conditions near the Project site, and their evidence is ‘best
available information’ on the need to consider closely conditions on a localised scale.
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MD 9 E. The 3D modelling results for 0.1mm/s fraction to arrive at settling rates had eight scenarios
– 50% were at 2m wave height, 25% 3m wave height and 25% at 3.5m wave height. These scenarios
do not account for the fact ‘At the deep sites, significant wave heights in excess of 4 m were
routinely observed.’ (NIWA oceanographic report)

Deanaley’s response: E) The source term used in the modelling assumes a 300m wide lane with
long term average of 25% retention of the 0.1 mm/s class of fines in the pit. The expectation of
TTR is to mine a lane to 900m width which leads to an increased retention of 0.1 mm/s class of
fines. Increased loss of fines from the mining pit during periods of elevated wave activity that
would anyway remobilise fines from the adjacent seabed is less significant in terms of plume
increases above background levels.
Dear DMC,

MY QUESTION has not been answered.

1. Dearnaley needs to show how the 3D modelling accounted for modelling wave heights in
excess of 4m – and provide the results. (In the NIWA Wave Modelling for the impact of pits
and mounds an environmental scenario of 4.76m was used, although quite a bit of weighting
towards ‘as close to 2m’ as possible.)
http://www.epa.govt.nz/Publications/TTR_Wave_Modelling.pdf phase 4 October 2013
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MD9F. The 3D modelling results for the 0.1mm/s fraction had 62% of scenarios with a
0.2m/s current and 38% with a 0.28m/s current. These scenarios do not account for the
fact ‘Currents in the STB were substantially affected by meteorological
conditions. Large current speeds of around 1 m/s were measured on a number of
occasions during periods of high winds’ (NIWA oceanographic report).

Dearnaley’s response: F) see E) above and note that in a 900m wide mining lane there is some
conservatism built in for the retention of the 0.1mm/s settling class of fines which can account for
potential reductions in retention of fines from periods of increased flows and wave height/period.
Dear DMC,
My question has not been answered: I am asking if there are modelling results for the 1m/s
current speeds that can occur in periods of high winds. See MD9G #6 below for quote.
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Please note the words in red, which were missed out in my question – but as I was discussing ‘only 0.2m/s
currents and 2m waves, I was obviously discussing the sand and mud results, not the ‘mud only’ results.
‘’’
MD9 G) The 1DV model was run for a 900m wide pit with conditions of 0.2 m/s and 0.4 m/s
The 1DV modelling used only (for sand and mud) 0.2m/s current and 2m waves to arrive at trapping
percentages – what percentage of time is this reflective of the Project site?

Dearnaley’s response: The 1DV model was run for a 900m wide pit with conditions of 0.2 m/s and
0.4 m/s flow and 2m and 4m significant wave height (see Table 6.1 of HR Wallingford (2015)).
Dear DMC,
My question has not been answered.
1. WHAT PERCENTAGE OF TIME IS 0.2M/S CURRENT AND 2M WAVES (PER Table 6.1 of HRW
for sand and mud ) REFLECTIVE OF THE PROJECT SITE (because these are the only
conditions used in 1DV, for sand and mud modelling!)

2. Dearnaley provides a table for site 7 that is not part of the Application documents & only
measures currents at the seabed’. Currents at the seabed can be lower than the nonseabed currents. The NIWA report MacDonald I have supplied, has current speed
elevations at three elevations above the bed.
3. I have found, and attached below the NIWA report showing the three elevations of
currents, which shows that the majority of the time currents are greater than the 0.2m/s
current and 2m waves. This indicates the 1DV modelling for sand and mud should have
included the results for greater current and wave events – which it didn’t. (see pg 254 of
my submission).
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4. Dearnaley’s Response below: with only one current at the seabed, which shows a lesser
result. It also shows a lesser result than Site 7 over three years.

5. The table I have obtained below, shows site 7 over three years, which shows 0.2m/s
current and 2m waves are exceeded often: Pg 112:
http://www.epa.govt.nz/Publications/Coastal_stability_PHASE_2_report_FINAL_pp48135.pdf

Currents over
three years are
also often over
0.2m/s – see
above the blue
line I have drawn

Significant wave
height often
greater than 2m
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6. More information I have provided to support the need for increased modelling of currents at
the project site: The NIWA oceanographic report, page 7 states: The peak current speed of
the twice-daily tide can range up to 0.25 m/s and be higher on a neap tide. Currents are
substantially affected by wind - large current speeds of around 1 m/s were measured on a
number of occasions during periods of high winds. Winds alter current direction and in
strong winds, currents can set in a constant direction for more than 24 hours.

7. Site 7 & 10 are in the Project site. NIWA was contracted to undertake a measurement
programme that consisted of two 6-week oceanographic deployments (D1 and D2). This was
later extended to include an additional 6-week deployment (D3) but no wave data in D3

8. In Project Site SITE 7, (31metres depth) 149 days of data was obtained – 40% of the year
sampled - Missing seven months of data for waves and currents (& ABS SSCsand & OBS
SSCmud, temp, salinity)

9. In Project Site SITE 10 at 42m – 68 days of data 19% of the year sampled but no wave data at
all No wave data at all for Site 10 in the Project site. Only two months and one week data
for currents (and SSCsand and SSCmud, temp, salinity.)
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http://www.epa.govt.nz/EEZ/EEZ000011/Report_6_NIWA_Coastal_stability_PHASE_2_November_2
015.pdf
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MD11: Nowhere in your report do you discuss the tonnage reduction due to your assumptions
about settling rates. As the reductions are material in nature (see far right two columns)
could you provide an indication of the movement in tonnages if the following aspects were
addressed?
MD11 A. Page 224 of my submission: Percentage proportion by mass, for the various settling
rates. What is the tonnage impact if NIWA’s results were used, rather than
combining HRW & NIWA results?

NIWA
percentages
Incorrect: See my
information on
page 224 from
October 2015
HRW report:

Dearnaley’s response:
HRW
figures
only given
for the
overflow
no
underflow
percentag
es given

A) The combined discharge of <38μm sediments (fines) from the IMV is 65.9kg/s. This is
equivalent to about 237 Tonnes/hour. This discharge is proportioned between settling

Hydrocyclone
NIWA

classes of 0.01, 0.1, 1 and 10 mm/s. HR Wallingford assess that the distribution is 6%,
37%, 6% and 51% respectively and NIWA assess that the distribution is 16%, 31%, 44% and
9% respectively. The near‐field modelling of retention of fines in the mining pit is

16%, 21%, 46%,
17%
Underflow NIWA

interpreted for a 300m wide mining lane to be 5%, 25%, 70% and 100% respectively and

16%, 21%, 46%,
17%

for a 900m wide mining lane to be 5%, 50%, 90% and 100% respectively.
Working through the calculations for the 300m wide pit HR Wallingford assess the source
term for the plume to be 23.3kg/s and NIWA assess it to be 34.0kg/s. Note that the total
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discharge of solids is 1,949kg/s during operations. For the 900m wide pit the source terms
are 16.4kg/s and 23.1kg/s respectively. The NIWA source terms are a factor of 1.45 and
1.4 larger than the HR Wallingford source terms.

Dear DMC,
1. My question has not been answered. I asked for tonnages to be given and instead kg/s
were given.
2. Dearnaley has only given a sub-set of information in his response. Dearnaley has only
given settling rates for the overflow, and missed the underflow (see Table 7.1 HRW
October 2015). And Dearnaley’s answer for the NIWA proportioning for settling rates do
not reconcile to HRW October 2015 report, Table 7.2
3. My table shows the 38-90micron was regarded as fines in the last application. In this
application, due to 100%settling rate, there is a reduction of 980,000 tonnes for the 3890microns.
4. There has also been a substantial reduction in tonnage input to the plume modelling (due to
trapping of 70% to 90%) for the 16-38micron. For the overflow/hydro-cyclone it was a
reduction of 944,203 tonnes & 159,257 for the underflow.
5. The table I attached to my question showed that 2.3million tonnes per annum of fine
sediment has not been included in the plume modelling - in comparison to the previous
application. (3.7million tonnes reduction in this application compared to the initial
calculation in the first application).
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MD11 B. Page 256 of my submission: What is the tonnage impact, if results of 1DV modelling,
sand and mud discharge 94% trapping of the 10mm/s is used – instead of the 100%
trapping result used for NIWA plume modelling?
B) If 94% of the 10 mm/s settling class were retained in the pit rather than 100% there
would be a further release of 2kg/s for the HR Wallingford assessment and 0.4kg/s for the
NIWA assessment.
HR Wallingford assume that most of the faster settling material is in the 10 mm/s settling
class, consistent with the floc camera results whilst NIWA assume most is in the 1 mm/s
settling class.

Dear DMC,
My question has not been answered. The TONNAGES were asked for – but Dearnaley has given kg/s.
I have converted to tonnage results, and this indicates that using HRW assessment figures a 94%
trapping would result in a 9% increase to the plume modelling for just the 10mm/s.
If the average of NIWA and HRW is used, there would be a 5% increase to the plume modelling for
the 10mm/s.
IMPORTANT AND CRITICAL NOTE: These percentage increases would be considerably greater if the
conditions used for determining the trapping percentages were of more extreme wave and current
events.
1.

K Pratt has supplied tonnages if the further release of 2kg/s for the HRW assessment is
used = 63,072 Tonnes per annum
2. This would be a 9% increase to inputs for plume modelling – so a materially large amount.
3. 94% trapping was the result for sand and mud discharge for 1DV modelling & should have
been used.
4. 63072 + 12,614 = 75.686/2 = 37,843 Tonnes per annum (if average of NIWA & HRW) = 5%
increase.
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MD11 C. Provide the tonnage results, that would occur if the 3D results from the more
extreme

current and wave heights were applied to all sediment sizes e.g. 0.28

current and 3.5m waves . . .the result was NIL trapping for the 0.1mm/s. . . but this
result was not used.

Deanaley’s answer:
C) In the more extreme cases of larger waves and stronger currents such that none of the
0.01, 0.1 or 1 mm/s settling class material settled in the pit there would just be trapping of
about 5% of each class within the matrix of the settling sand sized materials. The source
terms would be 30.8 kg/s for the HR Wallingford assessment and 59.1 kg/s for the NIWA
assessment. The larger difference arising because NIWA assume significantly less of the
fines in the 10 mm/s settling class.

Dear DMC,
My question has not been answered, as I asked for the answer for ‘all sediment sizes’ – this includes
the 10mm/s settling class, the answer is only for 0.01, 0.1 and 1mm/s. Also, the TONNAGES were
asked for, not kg/s.
If the conditions of 0.28m/s and 3.5waves occur 3.5% of the time – the average tonnage needs to
increase by 7%. But if the conditions occur more than 3.5% of the time, then the average tonnage
for plume modelling will need to occur by greater than 7%
1. K Pratt has supplied tonnages if 30.8kg/s HRW used = 110 tonnes per hour, 971,309 tonnes
per annum
2. K Pratt has supplied tonnages if 59.1kg/s NIWA used = 212 tonnes per hour, 1,863,778
tonnes per annum
3. If the conditions occur 3.5% of the year (see answer below in D) then we would need to
increase the tonnages of sediment for plume modelling by 6% - and even more if HRW had
answered the question asked, which would include the 10mm/s settling class in his answer.

HRW
NIWA
Average

0.035 971,309.00
0.035 1,863,778.00

33,995.82
65,232.23
49,614.02

Increase over 741,096
4.59%
8.80%
6.69%

4. The following table shows the impact on the plume of the 38-90micron that WAS included in
the plume in the previous application BUT IS NOT included in this application for the plume
modelling due to the fact it was given 100% trapping (based on the assumption of
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flocculation – yet flocculation has been shown NOT TO OCCUR in modelling for the
0.1mm/s when the ocean conditions of 0.28 current and 3.5 waves occurred.)
Extract detailing the ‘characteristic’ of the 38-90 micron: “A closer examination of the
distribution of the net sediment accumulation by grain size on the seabed around the patch
reveals that the different size fractions are being transported away from the patch in very
different ways (Figure 4-9, Figure 4-10, Figure 4-11, Figure 4-12). 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).”

http://www.epa.govt.nz/EEZ/EEZ000011/Report_6_NIWA_Coastal_stability_PHASE_2_Nove
mber_2015.pdf
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MD 11D. The 3D modelling used a scenario of 0.28

current and 3.5 waves – the results of

which were not used (nil settling) – how often would these ocean conditions be expected to occur at
the Project site?

DEARNALEY’S ANSWER:
D)
I asked
‘at
Project
site’, not
outside it

I didn’t
restrict my
question
to currents
at the bed,
or to just
site 7 –
Site
and 10 is
not
commenta
offshore
of
ry on
the
mining
whether
area
see
data –was
point
7
captured
for all the
Another
year
conclusion
should be
is needed,
given
as waves at
the Project
site were
not in the
answer &
no
commentar
y on the
fact that
data is not
for the full
year



Wave statistics are provided for Site 15 (close to the mining area) in the figure below
and shows that waves of 3.5m of larger occur for about 3.5% of the time.



See point 7 for
a map of
where site 15
is

It can be seen that the magnitude of the currents at the bed Site 7(black line) rarely
exceeds 0.28m/s. Conservatively this is estimated to be for no more than 10% of the time.



Offshore of the mining area (Site 10)

current data is provided below. Here the

currents very rarely exceed 0.28 m/s.



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.
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Dear DMC, the question has not been answered.
1. K Pratt asked ‘at the Project site’ NOT site 15 ‘close to the mining area’.

2. HRW wave answer was given in terms of Site 15 (outside the Project area) only – he should
have included site 7 wave data, and acknowledged that site 10 had no wave data taken. Site
15 is some distance from the Project Area (not ‘close’). Site 15 is at the 50m depth line –
the Project goes to a max. of 42m depth (see pictures provided below).
3. Site 15 waves are quite different to waves experienced at the Project site: “Inshore of the 50
m isobath the incident wave direction is affected by quite complex bathymetry. In the
nearshore, wave and breaking angle (relative to the shore) are further affected by shore
platforms and rock reefs” (page 49 of Coastal Stability Report ph2). Wave distribution at site
15 is shown to have a long distribution tail up to a max.of 8m.
4. Can Dearnaley explain how only one site (site 7) being measured for

waves in the Project

site, and only measured for 40% of the year – is able to answer my question “how often
would 0.28m/s currents and 3.5 waves be expected to occur at the Project site?”.
Sites 6 and 7 are sites where current, wave and suspended-sediment measurements were
collected during 2011 and 2012. At site 10, currents and suspended-sediment
measurements were collected, not waves
http://www.epa.govt.nz/EEZ/EEZ000011/Report_6_NIWA_Coastal_stability_PHASE_2_No
vember_2015.pdf page 101

5. As Site 7 in the Project Area had no measurement data (waves, currents etc. ) taken for most
of February, missing March, April, May, June, July, August. (August being a season
generally of large waves.)

6. Can Dearnely explain his answer in terms of Site 15 having waves greater than 3.5m occur
3.5% of the time – when the comments on Site 15 from the Coastal Stability Report seem to
indicate larger percentages: “a strong seasonality in the likelihood of energetic wave
conditions: for example, significant wave heights over 3 m occur 8% of the time on a yearround 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/Report_6_NIWA_Coastal_stability_PHASE_2_No
vember_2015.pdf
Can Dearnaley explain his answer about 3.5% of the time, waves greater than 3.5m are
expected to occur, when the graph below indicates 5% of the time waves greater than 3.5m
are experienced in the future forecasting ( for 7 months of the year).
http://www.epa.govt.nz/EEZ/EEZ000011/Report_6_NIWA_Coastal_stability_PHASE_2_Nove
mber_2015.pdf pg 57
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Graph for point six above,
discussing seasonality

Graph for point 6
above, and I have
drawn in a red line
showing the 3.5m
wave height, which is
exceeded for the
95percentile during
April to June and
August to November in
the future forecasts
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7. Dearnaley states in answer that Site 10 is offshore to the Project – yet the diagram below
clearly shows it to lie in the Project area?????!!!. An explanation needs to be provided.

http://www.epa.govt.nz/EEZ/EEZ000011/Report_6_NIWA_Coastal_stability_PHASE_2_November_2
015.pdf
Above is the ‘Site 15’ referred to by Dearnaley, which is NOT the Project site. Below is a map which
shows the Project does not lie close to the 50m isobaths.
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50m depth

http://www.epa.govt.nz/Publications/Coastal_stability_PHASE_2_report_FINAL_pp1-47.pdf
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Dearnaley: “It can be seen that the magnitude of the currents at the bed (black line)
rarely exceeds 0.28m/s. Conservatively this is estimated to be for no more than 10% of the
time.”

Dearnaley: “Offshore of the mining area (Site 10) current data is provided below. Here the

currents very rarely exceed 0.28 m/s. “

The site 10 data is new data, and has not been
included in any of the TTR Application docs.
dodocuments

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.
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8.

8.
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MD11 E. Page 38 of the HRW 2014 report reference Eisma 1986 and Dyer 1989 – in regards to
turbulence breaking up flocs. What would the currents and waves need to be at the Project
site to cause flocculation breakup?
E) The laboratory testing of settling velocities included for tests in the annular flume (See
Appendix 11 of HR Wallingford (2015)). These tests included for determining settling
velocities of flocs formed in conditions of shear stresses of 0.1, 0.35 and 0.9 N/m2 ) The
results were similar and showed presence of large flocs with high settling velocities for all
conditions tested. The flow speed in the annular flume corresponding to the highest shear
stress level tested is about 0.7m/s.

Dear DMC,
1. My question has not been answered, as I asked what the currents AND waves need to be, to
cause flocculation breakup. Dearnaley only gives a highest shear stress of 0.7m/s. No data
on waves.
2. In addition, I do not think the answer “large flocs with high settling velocities under all
conditions” is correct when I look at the tabulated results from testing – outlined on page
311 of my submission. Even the HRW report 2015, 5.1.2states that shear stress produced
different effects on small/large flocs in less/more concentrated conditions.
Example: At 0.9 shear stress and 10mg/L the macro floc settles at 6.21mm/s – NOT the
10mm/s used for modelling, and hence 100% trap rate.
Example: at 100mg/L the micro floc numbers increase, and they have settling rates of
5mm/s, 6.31mm/s and 7.4mm/s. This has the effect of reducing the mean settling velocity
for the combined macro and micro flocs. All results were less than 10mm/s. (8.74mm/s,
9.6mm/s, 7.2mm/s, 6.2mm/s, 9.6mm/s, 8.1mm/s’
3. The coastal stability report indicated past 0.2m/s there was full suspension and intermittent
under that (see table below).
4. The Annular resuspension tests: I have graphed turbidity in relation to shear stress, on pages
267 and 268 of my submission – test RST-2 after 2 days consolidation, at 0.5Pa shows
significant turbidity levels – 4,568mg/L. The high results seem to indicate flocculation break
up – is this so?

5. There are limitations with the annular flume testing:
a. Page 329 of my submission – ‘predominantly sediment 3 is used’ = we have no
results for the other 2 samples (sed 1, postgrind tailings, and sed 2 pre-grind ultrafines). Sediment 3 is a low grade ore, which is not what TTR will initiate their mining
on (pg 271 of my submission).
b. No temperatures for the annular flume test were given in the HRW report. (pg 271
of my submission).
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c. Page 310 of my submission – the samples used for testing were not independently
obtained, no samples were where a large number of bulk samples have been taken,
e.g. X038 and X039 (shore side of the Project), and no details as to the depths of the
sediment samples have been given.
d. No testing of the impact of high organic content on flocculation see page 235, & 242
of my submission.
e. 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).
f. Manning Report, referenced in HRW – details macro-floc disruption at a shear stress
of 0.36.
g. The erosion history of sand and mud is not well understood – a first step is validating
with field measurements. (page 315 of my submission).
h. Manning Report, referenced by HRW, Page 312 of my submission: sand/mud
mixtures generally produces macro flocs that are slower than micro flocs – this was
not the result shown on page 311.
i. The Annular Flume velocity range is for ‘estuarine conditions’, not ocean conditions
(pg 323 Submission). Page 11 shows exceedances of 0.7m/s currents.
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Full
suspension
past 0.2 m/s

http://www.epa.govt.nz/EEZ/EEZ000011/Report_6_NIWA_Coastal_stability_PHASE_2_November_2
015.pdf page 107

http://www.epa.govt.nz/EEZ/EEZ000011/Report_6_NIWA_Coastal_stability_PHASE_2_November_2
015.pdf
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MD12
̊
As an increase of 9 C increases settling velocities up to 40% ‐ could you indicate the degree
of conservatism you have used in your modelling for settling rates – by comparing each lab
test temperature & 1DV & 3D temperatures used, against NIWA recorded surface and
seafloor temperatures at the Project site. Also provide comment on the 5C TTR provided for
the seafloor temperature for use in the patch modelling in the previous submission. (see pg
303 of my submission )
̊
Response
MacDonald (2012) provides evidence of surface and sea floor temperatures at the project
site (Positions 7 and 9 refer). No significant differences were found at these sites for
temperature at different positions in the water column. Measurements were made at
different times of the year at the two sites. Temperatures measured ranged between
13oC and 19oC. This compares to the temperature range of 12.3oC to 21.5oC for the
laboratory tests.
The viscosity of water at 17oC is about 11% less than that at 12oC. Hence settling velocities
in the higher temperature water are expected to be about 11% higher.
Regarding the reference to 5oC and the patch this does not appear to be related to pg 303
of Ms Pratt’s submission and Dr Dearnaley is not able to respond to the point being made.

Dear DMC, my question has not been answered. I asked for EACH lab test temperature, and EACH
1DV and each 3D temperature used, to be compared against NIWA recorded surface and seafloor
temperatures. This was not done.
1. On page 271 of my submission, point 6, I list all the lab tests for which temperature were not
given: visual settling test, mass suspension test, turbulent annular flume test, turbulent
annual flocculation resuspension test.
2. The flocculation jar tests were done at 19.6 to 20.2 – yet page 272 of my submission shows
these temperatures are rarely achieved in a year.
3. I also asked for comment on the 5 degrees temperature used in the previous patch
modelling – the MTI report was evaluated by HRW, so Dearnaley should have been aware of
the parameters used in the modelling.
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4. Page 303 was obviously a reference to the “9 degree increase in temperature causing an
increase in settling velocities of 40%.”, if the page had been read.
5. Page 271 of my submission references to the MTI report with the 5degrees but for ease of
the experts the link is here:
http://www.epa.govt.nz/eez/EEZ000004/EEZ000004_Assessment_of_sediment_deposition_
and_re_suspension_behaviour_of_tailings_MTI_Holland_BV_July_2013_Appended.pdf
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Gen Hewett
Subject:
Attachments:

FW: For the Experts on Sedimentation and DMC
MD9 23 feb.docx

Importance:

High

From: Karen Pratt [
Sent: Friday, 24 February 2017 12:02 a.m.
To: Christina Smits < TTRLApplication <TTRL.Application@epa.govt.nz>
Cc: Phil McCabe < 'Ruby Haazen'
Subject: For the Experts on Sedimentation and DMC
Importance: High

Hello,
Please find attached my responses to Dearnaley’s answering of my questions. I don’t believe the responses
addressed my questions, and have provided explanations as to why.
I hope the information might be useful for you tomorrow in addressing further modelling for worst case scenarios.
I am happy to skype in if it would help to clear up anything.
Kind regards,
Karen Pratt

1

Gen Hewett
Subject:
Attachments:

FW: K Pratt query
Response to Expert Witness Statement on Sedimentation.docx

‐‐‐‐‐Original Message‐‐‐‐‐
From:
Sent: Tuesday, 21 February 2017 12:04 p.m.
To: TTRLApplication <TTRL.Application@epa.govt.nz>
Subject: Fwd: K Pratt query

Hello again,
I see today that there has been an attachment to the JWS on Sedimentation ‐ 1. I should have been notified, as this
was the first point in my query to you on Sat 18 February ‐ i.e. I questioned whether an attachment been missed.
2. The EPA website (I think:))needs to note that when first put up it didn't include the attachment and it now does . .
so people other than me realise this addition:)

3. Point 15 of the JWS Sedimentation refers to information on ROM PSD and performance of the pilot processing
plant ‐ I am particularly interested in the latter and wondering if I might have a copy please?
4. I am working on responding to Dearnaley's answers and will forward to you ASAP my brief response ‐ as Dr
Dearnaley's answers have not addressed my questions in a number of cases. I will try to be absolutely clear/simple
as to why for the DMC.
Kind regards,
Karen Pratt

‐‐‐‐‐ Message Forwarded on Tue 21/2/2017 ‐‐‐‐‐
From: ""
To: TTRL Application <ttrlapplication@epa.govt.nz>
Subject: K Pratt query
Date: Sat, 18 Feb 2017 23:02:33 +1300
Dear EPA/DMC,
I have attached a word document where I raise a number of issues for your consideration.
Kind regards,
Karen Pratt
[Attachment: Response to Expert Witness Statement on Sedimentation.docx]
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Karen Pratt 18/02/2016 – Minute 21 & Joint Statement of Experts Sediment Plume Modelling &
Expert Rebuttal of Evidence M Dearnaley 9/02/2017

Dear EPA/DMC
1. I do not believe the JOINT STATEMENT OF EXPERTS IN THE FIELD OF SEDIMENT PLUME
MODELLING Dated Monday, 13th February, 2017 has met the guidance of minute 21. None
of my questions have been answered.
a. Does point 6 in the Joint Statement, which states ‘answers to the approved
questions are attached’ refer to another document with the answers that has not
yet been uploaded to the EPA website?

2. ‘Scope’: The Joint Statement in the ‘Scope’ section – does not state the Experts have read
my submission – and yet my questions reference back to my submission.

3. ‘Issues’: My questions raised a number of issues, which were not listed in point 5 of the Joint
Statement. Missing were


‘Trapping percentages’ MD11B



‘Currents’ MD9F



‘Flocculation’ breakup - current and wave conditonsMD11E



Tonnage reductions MD11



Pits & Mounds MD9 A-D



Temperature of NIWA site recordings v lab tests & 1DV and 3D modelling, and
commentary on 5 degree site temperature provided by TTR in previous submission
MD12 (material impacts on settling velocities)



Tonnage comparisons MD10 & MD11
o

The Joint Witness Statement does not address MD10, but the EXPERT REBUTTAL
EVIDENCE OF MICHAEL DEARNALEY ON BEHALF OF TRANS TASMAN RESOURCES
LIMITED 9 February Note 16 provides commentary, but not evidence as
requested in MD10: I note that in paragraph 12 of my First Statement I am
alluding to very large dredging projects around the world such as the major
reclamation projects completed in the last decade in the United Arab Emirates
and Singapore where hundreds of millions of cubic metres of material have been
dredged from the sea bed and used to build new land.
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Karen Pratt 18/02/2016 – Minute 21 & Joint Statement of Experts Sediment Plume Modelling &
Expert Rebuttal of Evidence M Dearnaley 9/02/2017
http://www.epa.govt.nz/EEZ/EEZ000011/11_%20Michael_Dernaley_Response_S
ediment_plume_model.pdf
o

The Joint Witness Statement does not address MD11, but the EXPERT REBUTTAL
EVIDENCE OF MICHAEL DEARNALEY ON BEHALF OF TRANS TASMAN RESOURCES
LIMITED 9 February Note 17 provides commentary, BUT DOES NOT ADDRESS
THE QUESTION OR PROVIDE THE TONNAGE COMPARISON REQUESTED “17. Ms
Pratt also raises concerns over the overall tonnage of fine sediment involved in
the project and how this compares with the previous application. The important
point to consider in the current assessment process is that some fines will
disperse in the very short term .”



Time series of SSC & BEMP & EMMP –missing important recreational fishing and dive
spots

4. Critical ‘Context’ missing from Joint Statement of Plume Modelling:
A. Expert Opinion point 9: Failing to state ‘average’. The use of the phrasing by the experts ‘limits the percentage to 1.8%’ would be misleading to readers without access to more
information. Condition 47 states 1.8% is AN AVERAGE OVER THE REPORTED PERIOD (see
page 159, 160 of my submission).

B. The Experts (including the EPA expert, who presumably would have had to read my
submission) make no reference in their ‘scope’ to having read my submission. In my
submission I detail numerous significant information gaps with the HR Wallingford tests
(laboratory tests, plus 1DV and 3D modelling). If the Experts had read my submission their
point 22 might have addressed these information gaps I listed in my submission and may
have come to a different conclusion.
22. We agreed that the laboratory tests carried out by HR Wallingford are comprehensive
and sound for informing the settling and resuspension properties of the finest fraction (<38
microns) of the tailings
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Karen Pratt 18/02/2016 – Minute 21 & Joint Statement of Experts Sediment Plume Modelling &
Expert Rebuttal of Evidence M Dearnaley 9/02/2017
C. Important Context missing in Fact 23:
a.

The use of the plural ‘sediments’ as regards the 3D model could mislead the reader,
as test results given for 3D modelling were only for one sediment size - 1mm/s
fraction (see page 251 of my submission).

b. 3D ‘comparative trapping’ needs to specify ‘nil trapping’ also (result for 3.5 wave
height and 0.28 current speed.)
c. Results used from the 3D modelling were only the 0.2m/s current and the 2m wave
height.
d. Question MD9E needs answering (significant wave heights in excess of 4m)
e. Question MD9D needs answering (3D result that gave nil trapping – how often
would these ocean conditions be expected to occur at the Project site?)
Fact 23. The nearfield modelling uses waves and currents as boundary conditions to influence
the proportion of fine sediment that remains in the mining pit. The ‘3D Model’ is used to
explore the comparative trapping of fine sediments for different pit widths, wave conditions
and current speeds.

D. Important context missing from The Expert’s point 24
a. No mention that different discharge combinations were modelled – 4 of 6 mud only,
and 2 of 6 for mud and sand.
b. 1DV model did not include results for the 0.1mm/s fraction.
c. 1DV modelling was mud only modelling: 2 pit widths, 2 wave heights (3 of 4 were
2m) and 2 current speeds (3 of 4 were 0.2m/s) and sand and mud modelling; two pit
widths, 1 current speed (0.2m/s) & 1 wave height (2m).
d. Question MD9F needs answering (current speeds 1m/s)
e. Question MD9G needs answering (what percentage of time is 0.2m/s current and
2m waves reflective of the Project site)
f.

Question MD11B needs answering (94% trapping results for 1DV modelling ‘sand
and mud discharge’ not used – what is the impact for plume modelling if they had
been, rather than the 100% trapping rate?)

24. Wave conditions are shown to be influential in this capacity. For a given wave height,
wave period has a large effect on how much the wave affects the sea floor. Higher
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Karen Pratt 18/02/2016 – Minute 21 & Joint Statement of Experts Sediment Plume Modelling &
Expert Rebuttal of Evidence M Dearnaley 9/02/2017
periods cause less sediment to be retained in the mining pit. The ‘1DV Model’ model also
modelled different pit widths, wave conditions and currents speeds.

E. No comments provided on the draft marine consent conditions by The Experts, even though
point 8 states they were considered.
8. We have also considered the draft marine consent conditions proposed by the Applicant
and have considered whether they are appropriate having regard to our opinions, should the
Environmental Protection Authority grant the consents sought by the Applicant.
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Karen Pratt 18/02/2016 – Minute 21 & Joint Statement of Experts Sediment Plume Modelling &
Expert Rebuttal of Evidence M Dearnaley 9/02/2017
Questions Approved by DMC:
http://www.epa.govt.nz/EEZ/EEZ000011/DMC_Minute_21_with_appendices.pdf
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Karen Pratt 18/02/2016 – Minute 21 & Joint Statement of Experts Sediment Plume Modelling &
Expert Rebuttal of Evidence M Dearnaley 9/02/2017
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Karen Pratt 18/02/2016 – Minute 21 & Joint Statement of Experts Sediment Plume Modelling &
Expert Rebuttal of Evidence M Dearnaley 9/02/2017
Dear DMC/EPA,
I would like to draw your attention to the following, as it is pertinent in arriving at my
‘conclusions’ for the Hearing.

EXPERT REBUTTAL EVIDENCE OF MICHAEL DEARNALEY ON BEHALF OF TRANS TASMAN
RESOURCES LIMITED 9 FEBRUARY 2017 was confined to addressing two points in K Pratt’s nonexpert evidence, although 37 points were raised in detail by K Pratt.

I also comment upon the non-expert evidence submitted by Karen Pratt.
8. I have been requested to keep my rebuttal to a total of five pages in length and accordingly I
have addressed the key points raised in the statements above (as referred to in their conclusions
or summary in Ms Pratt’s case).
SUBMISSIONS OF MS PRATT 16. In her written report Ms Pratt has raised 37 issues relating to
points covered in my First Statement. In her summary she raises two points
http://www.epa.govt.nz/EEZ/EEZ000011/11_%20Michael_Dernaley_Response_Sediment_plum
e_model.pdf
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Karen Pratt 18/02/2016 – Minute 21 & Joint Statement of Experts Sediment Plume Modelling &
Expert Rebuttal of Evidence M Dearnaley 9/02/2017
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Gen Hewett
Subject:

FW: Questions on Economics not answered, or noted as unanswered per Minute 21

From: Karen Pratt
Sent: Friday, 24 February 2017 3:07 p.m.
To: TTRLApplication <TTRL.Application@epa.govt.nz>
Subject: Questions on Economics not answered, or noted as unanswered per Minute 21
Dear EPA/DMC,
1. I would like to notify you that the JWS Economics, fails to note (as required in Minute 21(4) ) which
questions remain unanswered. My economic questions JL10, JL11 and JL12 are unanswered. See:
http://www.epa.govt.nz/EEZ/EEZ000011/Economics_JWS.pdf

2. My JL13 question has not been answered as I asked for “Can you provide independent references to
support your methodology of including TTR employees AND subcontracted employees as DIRECT labour?
(see page 101 of my non‐expert evidence, for Berl definition of DIRECT, INDIRECT AND INDUCED).”
No such references were given.

Minute 21 Extract:
3. The DMC requests that on completion of the expert conferencing that the joint witness statement clearly
identifies which questions have been answered and those that remain unanswered. Where closed
questions have been put by parties, the DMC expects those involved in expert conferencing to provide
substantiated responses to provide the DMC with useful information

Kind regards,
Karen Pratt
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Gen Hewett
Subject:

FW: VERY IMPORTANT

Importance:

High

From: Karen Pratt
Sent: Friday, 24 February 2017 7:34 a.m.
To: TTRLApplication <TTRL.Application@epa.govt.nz>; Christina Smits
Cc: Phil McCabe <
>; 'Ruby Haazen'
Subject: VERY IMPORTANT
Importance: High

>

Good Morning,
I would like to ask that the following point is made early this morning to the DMC please.
If Plume Modelling is to be run for more extreme conditions then it is also ESSENTIAL that the modelling that was
used to generate the inputs to the Plume Modelling is also run for those conditions.
The modelling results for the more extreme conditions could then be applied on a percentage basis to the Plume
Modelling e.g. 3.5m waves and 0.28currents occur 3.5% ‐ so get the modelling results and ensure the Plume
Modelling is run 3.5% of the time for the kg/s results that occurred during those conditions.
The FUNDAMENTAL aspect to the reduced tonnages is FLOCCULATION, and as has been shown by HRW – settling
rates are greatly influenced by the more extreme oceanic conditions (in some instances nil settling! – so the kg/s
input can be almost 100% greater for the plume modelling).
Many thanks,
Karen
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Gen Hewett
Subject:

FW: Royalties & HFO response to question not correct

From: Karen Pratt
Sent: Tuesday, 28 February 2017 12:17 a.m.
To: TTRLApplication <TTRL.Application@epa.govt.nz>
Subject: Royalties & HFO response to question not correct
Dear EPA,

Could I please bring to the DMC’s attention an important point, that seems perhaps to have been lost to Mr Shaw,
as when Mr Brown followed on from Mr Eggers – there was no questioning on Mr Eggers response. Just to be clear
– there will be no royalties payable on the vanadium and titanium.
1. Transcript page 139 – Mr Shaw asks Mr Eggers if the royalty payments due to the Government in respect of
the operation include payments or royalties for titanium and vanadium.
Mr Eggers answers ‘They will do if we recover it and sell it, yes’.
Mr Shaw replies ‘OK fine’, and that was the end of the matter
Mr Shaw in page 161 clarifies his understanding ‘will you be paying royalties on the recovered vanadium and
titanium?’
Mr Eggers answers ‘Yes, that’s in the Mining Act here, we must pay royalties, yes’.

2. Mr Brown (page 170) then explains 5% titanium and 0.28% for vanadium in the sand is extracted by a kiln
process, and he adds how the royalty is for iron sand.

3. I note in my submission (page 747) this matter, and explain how royalties on vanadium and titanium are
not obtained on heavy metals other than iron ore concentrate, as smelting (to release these metals) is
done by the purchaser of the iron ore concentrate overseas.

Response to my question on HFO, page 192 Transcript:
Could I also respond to the matter of HFO. I thank Mr Thompson for answering – but the data I have found is as
follows. The QE2 of 380 tonnes HFO does not appear to be correct. 216 tonnes of HFO per day is correct. An extra
237 of MGO is consumed in addition – but this is a different kind of fuel to HFO – more like the fuel airlines use.

1

1.
http://www.cunard.com/documents/press%20kits/queen%20mary%202/queen_mary_2_technical.pdf
http://cruises.lovetoknow.com/wiki/How_Much_Fuel_Does_a_Cruise_Ship_Use
http://www.cruisemapper.com/wiki/752‐cruise‐ship‐engine‐propulsion‐fuel#Cruise_Ship_Fuel_Consumption

HFO (heavy fuel oil) is used by diesel engines, while MGO (marine gas oil) is used by gas turbine engines. The
MGO is similar to the jet airplanes' fuel.
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Gen Hewett
Subject:

FW: Transcript: Dearnaley did not give previous modelled pipe heights pg 313

From: Karen Pratt
Sent: Tuesday, 28 February 2017 2:59 p.m.
To: TTRLApplication <TTRL.Application@epa.govt.nz>
Subject: Transcript: Dearnaley did not give previous modelled pipe heights pg 313
Good Afternoon,
I would just like to please alert the DMC to an important context in Dr Dearnaley’s response to a question asked by
Mr Holm. Mr Dearnaley in answering the question was not giving the discharges that were modelled in the last
application. This important context to his answer, was not made by Dr Dearnaley,
The modelled heights are different to the numbers given by Dr Dearnaley.
The NIWA Plume Modelling was done for heights for the hydrocyclone discharge 8m (Point A) and for the de‐ored
sand, 1.5 metres. The Patch modelling was done for scenarios of 4m and also 9m, with a 5m pit.

I would also like to point out that in the HRW October 2015 report, for both the 1DV and 3D modelling THE
DISCHARGE HEIGHTS ARE NOT GIVEN FOR THE MODELLING – and as this email has shown – the stated discharge
height in an IA can be different to the modelled height!

On page 313 of the Hearing Dr Dearnaley stated that in the previous application there were two discharges:

1. “One was about 10 m above the bed” (see extract below)
The Hadfield details show: Hydro‐cyclone overflow discharge – Hadfield states the exact height and discharge
not known but released approx. 10m above the bottom BUT FOR MODELLING it was represented as 15m
below the surface.
KP: ‘Point A’ for modelling is in depth of 23m – so this means 8m above the seafloor.

2. “The other was 4m above the bed” (see extract below)
The Hadfield 2014 details show: De‐ored sand underflow discharge – Hadfield states the de‐ored sand is
released from a pipe 4m above the bottom BUT FOR MODELLING it was represented as 1.5m above the
bottom

(Dearnaley doesn’t mention the Patch modelling)
3. For the Patch Modelling in 2014, the discharge heights of 4m and 9m – with a 5m pit was modelled. (see
point 112 below).

1

2014 H

2

http://www.epa.govt.nz/eez/EEZ000004/EEZ000004_20_Mark%20Hadfield_(Sediment%20plume%20modelling).PD
F Statement of Evidence 2014

3

Modelling for the Patch:
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Gen Hewett
Subject:

FW: query on the 21st

From: Karen Pratt
Sent: Tuesday, 28 February 2017 5:13 p.m.
To: TTRLApplication <TTRL.Application@epa.govt.nz>
Subject: query on the 21st
Hello,
On the 21 February I made the enquiry below. I asked about how this was progressing on the 26th, and have not
heard back on the 28th. Can you let me please know the status regards the pilot processing plant?
Thank you,
Karen

Initial query: The JWS point 15 states information 'on the performance of the pilot processing plant has not been
provided to the experts, and they have not had time to review this information (see attached). But the attached
information you have provided is only the ROM and nothing on the performance of the pilot processing plant.

From: Karen Pratt
Sent: Tuesday, 21 February 2017 6:36 p.m.
To: 'Christina Smits'
Cc: TTRLApplication@epa.govt.nz
Subject: RE: K Pratt query
Hi Christina,
Thank you for the e‐mail.
The JWS point 15 states information 'on the performance of the pilot processing plant has not been provided to the
experts, and they have not had time to review this information (see attached). But the attached information you
have provided is only the ROM and nothing on the performance of the pilot processing plant.
I am extremely interested in the ‘performance of the pilot plant’ (that was independently reviewed by DRA) as this
was a point I raised repeatedly in the last submission and this one. Being provided with an independent attestation
of the validity of the PSD discharge for the configuration of the processing plant is a strong piece of evidence.
Either the JWS needs re‐phrasing, or the information on the pilot processing plant by DRA needs providing.
Extract below from information you have provided me:

Kind regards,
1

Karen Pratt

2

